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Just one year ago and all the time till then, if you 
made a medical consultation by phone or Skype 
and the patient went wrong, you had great chan-
ces to be accused of medical malpractice. When 
you met a patient for the first time, it was compul-
sory to discuss with him/her face to face and then 
touch him/her during the clinical examination.

After this terrible year, telemedicine not only 
got the right to exist but became the main way to 
examine and follow-up most of the patients during 
pandemic.

However, the question raised above remains. If 
a patient has a bad evolution, who is to blame: the 
doctor or the electronic means that failed to give 
him/her everything necessary? Putting this ques-
tion at the overall meeting of the Standing Com-
mittee of European Doctors (CPME), the panel’s 
answer was: “We are not sure”.

However, technology progresses and occupies 
place despite the ethic discussions around. We 
have to mention that in any case, if there is an 
emergency, the doctor cannot offer a distance 
consultation. He/she can only advise for an emer-
gency call to the ambulance or to an available lo-
cal doctor. Only chronic illnesses may be moni-
tored at a distance.

We have also to analyse the medical team. Al-
most no doctor can cover by his/her knowledge 
everything that is needed for the diagnosis and 
treatment of an illness which is just slightly more 
complicated than the standard disease. Of course, 
there is the principal doctor, who takes the main 
responsibility for the patient. But to make more 
progress, he/she has to ask for an expert opinion 
from specialists in different complex imaging tech-
niques, immunology, and sometimes genetics, not 
to mention those in various comorbidities which 
are often seen in numerous patients. Sometimes, a 
huge medical team is necessary. Most of discus-
sions between these specialists take place online. 
The existence of a medical team raises the follo-
wing problem: which is the degree of responsibi-
lity of each team member regarding the general 
evolution of the illness?

These days, a review published in the Euro
pean Heart Journal brought even more attention 
to this issue (1). The authors discuss the impor-
tance of “Contact-free sensor signals as a new digi-
tal biomarker” (1). In this respect, they analysed 
the possibility and importance of “object sensors, 
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wearable sensors, or contact-free sensors including 
cameras, pressure sensors, non-contact capaciti-
vely coupled electrocardiogram (cECG), radar, and 
passive infrared motion sensors” (1). And the cited 
paper deals only with cardiovascular disease!

In this case, it develops a close combination 
between tele-patient and tele-doctor. You may 
imagine how the lessons of Clinical Semiology at 
the University will be double or triple as large 
when trying to teach how to use all this informa-
tion.

Science – particularly medicine – evolves in an 
exponential manner. Continuous medical educa-
tion is sometimes not enough to facilitate a pro-
found adaptation of doctors, which makes many 
of them evade towards an easy to cover 
sub-sub-spe ciality and often become 
tele-sub-specialists.

Clearly, the “robo-doctor” speciality is on hori-
zon, making tele-diagnosis and tele-therapy by 
default. Unfortunately, it has to serve a living pa-
tient, not a robo-patient.

In this context, the question raised above be-
comes more stringent: who will be responsible for 
a potential mistake – the software designer, the 
data introducer or, maybe, the hardware 
robo-doctor? The new science of medical ethics 
will face great challenges.

Fortunately, I think that, in each case, the care 
of a living patient will be the responsibility of 
his/her personal living doctor.

However, this poor doctor will be obliged to 
speak not only English but all languages spoken by 
the new members of the Robo-tele-medical 
Team… q

tele-DoCtor

1. Saner H, Knobel SEJ†, Schuetz N, Nef T. 
Contact-free sensor signals as a new 

digital biomarker for cardiovascular 
disease: chances and challenges.  

European Heart Journal –Digital Health 
2020;1:30-39. doi:10.1093/ehjdh/ztaa006.
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ABSTRACT
Background:  Non-alcoholic fatty liver disease (NAFLD) has increased exponentially in recent years in 

Western European countries, where the number of hepatitis of viral etiology has been declining, and it is thought 
to be the most common cause of chronic liver disease in the near future (1). Currently, NAFLD is both the 
second most common cause of hepatocellular carcinoma (HCC) and the second most common indication for 
liver transplantation (2-4). This problem is very serious, as cases of NAFLDs are increasingly in children, a 
population with a long life ahead, and in whom the disease has all the time to progress to cirrhosis and HCC (5, 6).

Objectives: The goal of this prospective study is to determine the effect of an original formula consisting in 
silymarin, organic selenium and alpha lipoic acid, in reducing liver damage in patients with chronic liver disease.

Material and methods: The study started in March 2018, initially with a group of patients from Bucharest, 
integrated in the study at St. Mary’s Hospital. In October 2018 it was expanded at the national level to 

2020; 15(4): 433-439
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INTRODUCTION

The frequency of FLD in the general 
population varies from 10% to 24%, 
reaching up to 75% in obese people. 
Incidence variation is due to socio-eco-
nomic differences, level of education 

and lifestyle of the person or community to 
which he/she belongs. The incidence of this di-
sease is increasing due to the modern diet based 
on sweets, fats, processed foods and alcohol 
consumption, neglecting fresh fruits and vegeta-
bles, but also due to sedentary lifestyle and lack 
of exercise (7).

The aim of the study was to evaluate the ef-
fect of the original formula consisting in silyma-
rin, organic selenium and alpha lipoic acid, in 
reducing liver damage in patients with chronic 
liver disease, evaluated through the influence 
on:
•  fatty liver disease grade reduction;
•  normalization of alanine transaminase (ALT) 

and aspartate transaminase (AST) values;
•  improvement of other lipid parameters (re-

duction of total cholesterol and LDL; increase 
of HDL), also in patients with hepatitis or cir-
rhosis. q

MATERIAL AND METHODS

The study was conducted over a period of 27 
months. It began in March 2018 and the la-

test data were collected in May 2020. Patients 
who completed the study took four capsules of 
an original formula consisting in silymarin, or-
ganic selenium and alpha lipoic acid on a daily 
basis for six months.

The population, aged between 20-90 years, 
was heterogeneous. Distribution by age groups is 
shown in Figure 1.

Working hypothesis

A prospective multicenter interventional study, 
Triple Antioxidant Therapy, an Alternative for Pa-
tients with Chronic Liver Disease, was performed 
as an alternative therapy for patients with chro-
nic liver diseases. This study provided informa-
tion on decreasing FLD stages and transaminases 
levels, lipid parameters (reduction in total cho-
lesterol, LDL and increased HDL) and blood glu-
cose levels. It is important to mention that pa-
tients were not required to have a dedicated 
diet. Each patient was registered by a doctor 
(gastroenterologist, internal medicine physician 
or family doctor).

Laboratory tests that were part of the study 
were provided free of charge to participants and 
were performed at the start of treatment (T0), 
three months after the start of treatment (T3) and 
at the end of the follow-up period, at six months 
from the start of treatment (T6).

The following laboratory tests were per-
formed in the three moments (T0, T3 and T6):  
transaminases (ALT, ALP), lipid profile (triglyce-
rides, total cholesterol, LDL cholesterol, 

1 718 patients, monitored by 145 investigating physicians from 134 centers, with an average of 11.8 patients per 
investigating physician.

Outcomes: Taking each stage of fatty liver disease (FLD) at T0 moment (the beginning of the study), we 
observed that 25% of patients with grade I FLD had no sign of disease at the end of the study, 74% of those with 
grade II FLD recovered or improved their health, and 83% of patients with grade III FLD recovered or improved 
their health. There were 149 patients with no FLD detected at the end of the study (recovered).

Conclusions: Based on triple antioxidant therapy, the original formula improved the evolution and prognosis 
of patients with chronic liver disease. 

Keywords: fatty liver disease, silymarin, organic selenium, alpha lipoic acid,  
transaminases, triglycerides.

FIGURE 1. Distribution by age – Pareto chart
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HDL cholesterol), serum glucose, and abdomi-
nal ultrasound exam.

Patients were enrolled in the study based on 
inclusion/exclusion criteria:

• Inclusion criteria: patients with or without he-
patic conditions (FLD, hepatitis, cirrhosis) as-
sociated with hyperlipidemia, hypertension 
or diabetes

• Exclusion criteria: patients who participate in 
another clinical trial developed for a liver 
health product, or patients who are allergic to 
any of the ingredients of the original formula. 
There were patients of all FLD grades (I, II 

and III). There were also patients with several as-
sociated liver conditions: 13% had also hepatitis 
and 7% had also cirrhosis (Figure 2). q

OUTCOMES AND DISCUSSION

The results are based on data from the 1,718 
participants. Out of these, 1 708 completed 

the study, with a drop-down rate of only 0.58%, 
which was caused by lack of treatment compli-
ance (0.32%) and gastric events such as high 
acidity (0.26%).

The evolution of the fatty liver disease  
stages

The main core of the treatment is regression of 
FLD.  If at T0 most cases of fatty liver disease 
were grade II (60%), followed by grade III (24%) 
and grade I (16%), at T6 most cases were FLD 
grade I (61%), followed by grade II (26%) and 
grade III FLD decreasing to 4%.

The evolution of patients according to the 
study findings (recovered – patients who did not 
show any FLD sign at the final medical evalua-
tion, regression of FLD etc.) is shown in Figure 3.

FIGURE 2. Associated liver conditions

FIGURE 3. Evolution of fat liver disease

FIGURE 4. Evolution of FLD by grade T0 vs T6
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The evolution of the degree of hepatic steato-
sis was quantified with the help of abdominal 
ultrasound, which was performed at the begin-
ning of the study and then at three and six months.

Taking each stage of FLD at T0, we can see 
that 25% of patients with FLD grade I were re-
covered, 74% of those with FLD grade II were 
recovered or had clinical improvement, and 

A nAturAl AlternAtive for PAtients with ChroniC liver DiseAse

FIGURE 5. Evolution of FLD stage I at T0 vs T6

FIGURE 6. Evolution of FLD stage II at T0 vs T6

FIGURE 7. Evolution of FLD stage III at T0 vs T6



437Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 4, 2020

A nAturAl AlternAtive for PAtients with ChroniC liver DiseAse

83% of patients with FLD grade III recovered or 
had clinical improvement. There were 149 patients 
with no FLD detected at the end of the study.

Evolution of ALT level

Two hundred and seventeen patients had high 
ALT levels (above 80 U/L), with an average ALT at 
T0 of 123.08 U/L. 

At T6, ALT level returned to normal in 29% of 
these patients and decreased by up to 85% (but 
values remained above 40 U/L) in 61% of pa-
tients. Average ALT values at T6 decreased by 45%.

AST level evolution

One hundred and fourty three patients had high 
AST levels (above 80 U/L), with an average AST 
at T0 of 129.3 U/L. 

At T6, AST level returned to normal in 37% of 
these patients and decreased by up to 84% (but 
values remained above 40 U/L) in 57% of pa-
tients. Average ALT values at T6 decreased by 50%.

Analyzing the 100 patients who had both 
transaminases above 80 U/L, we observed that 
29% returned to the normal level by the end of 
the study and 64% decreased their transaminase 
level (but values remained above 40 U/L).

Evolution of triglyceride values

Triglycerides (TG) evolution was another impor-
tant marker of the study that had a total decrease 
between 6% and 20%, with an average of 14.7% 
during the six months study; the result had statis-
tical significance (p <0.001).

Among the 474 patients with TG >200 mg/dL, 
it was observed that at the end of the study, 24% 
had normal values (below 150 mg/dL), 61% had 

FIGURE 8. Patients with ALT above 80 U/L at T0, T3 and T6. ALT percentage evolution

FIGURE 9. Patients with AST levels above 80 U/L at T0, T3 and T6. AST percentage evolution
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a decrease up to 50% (but still above 150 mg/dL), 
13% did not respond to treatment and 1% did 
not complete the study. 

Evolution of total cholesterol level 

Total cholesterol level decreased by 1-11%, with 
an average of 9.5%, during the six-month treat-
ment based on the original formula consisting in 
silymarin, organic selenium and alpha lipoic 
acid. The result was statistically significant 
(p <0.001). This result was seen from the first 
three months of administration, when values 
were reduced by an average of 7.9%. 

Evolution of LDL cholesterol level 

LDL cholesterol decreased by 10.1% during the 
six months of study, and the result was statisti-
cally significant (p <0.001).

Evolution of blood sugar level

At the end of the study, a reduction in blood glu-
cose by 4.7% was observed (p<0.001).

Evolution of HDL cholesterol level 

HDL cholesterol level was constant throughout 
the six months of the study, with a slight increase 
of 1.6%; the result had statistical significance 
(p <0.05). q

CONCLUSIONS

1) The original formula consisting in silymarin, 
organic selenium and alpha lipoic acid con-
tributed to remission of FLD in one in 10 pa-
tients and it reduced the stage of FLD in six in 
10 patients during the six months of admini-
stration.

2) Transaminase level normalized or had a sig-
nificant decrease in nine in 10 patients with 
levels above 80 U/L.

3) One in four patients with a high level of tri-
glycerides (above 200 mg/dL) at the begin-
ning of the study returned to an optimal level 
(below 150 mg/dL) at the end of the study.

4) Total cholesterol level decreased by 1-11%.
5) LDL cholesterol level decreased by 10.1%.
6) Blood sugar level had a decrease of 4.7%.
7) HDL cholesterol level was constant through-

out the six months of the study, with a slight 
increase of 1.6%.

8) The original formula consisting in silymarin, 
organic selenium and alpha lipoic acid can be 
administered from the early stages of liver di-
sease (FLD regardless of grade) and up to 
chronic stages (represented by hepatitis or 
cirrhosis).

9) Study participants were not required to have 
a particularly diet, so the results accurately 
reflect the effectiveness of the formula.

10)The large number of patients participating in 
the study (1 718) confirms the efficacy and 
safety of using the product. q
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ABSTRACT
Introduction: Rapid emergence of COVID-19 as pandemic has affected the life of almost every human 

being and has changed the way people used to interact. It has also affected medical education and clinical 
training, and forced medical schools to switch over to online mode of teaching. The aim of this study was to 
learn about the experience and perception of undergraduate students regarding online teaching.

Methods: This is a cross sectional observational study conducted among the undergraduate students of 
Hamdard Institute of Medical Sciences and Research, New Delhi, India. A validated electronic questionnaire 
with nine questions was sent to 177 students as Google FormsTM. Responses from 161 students were 
received and analyzed using SPSS software.

Results: The majority of students were satisfied with the frequency, organization, content and 
preparedness of classes. Half of students were neither satisfied with the amount of syllabus covered nor 
online teaching method. Among various teaching methods, live online lectures were most common and they 
were also preferred by the majority of students. Most students want hybrid or blended teaching in the post 
COVID-19 era.

Conclusion: Online or e-teaching alone is not preferred by the majority of students. Lack of interpersonal 
interaction is the most likely reason for this. Hybrid or blended teaching holds the future of medical education 
as it is more student friendly and efficient.

Keywords: online teaching, medical education, hybrid, blended.
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INTRODUCTION

SARS CoV-2, or simply COVID-19, has 
rapidly emerged as a pandemic affec-
ting more than 200 countries. It has sig-
nificantly affected medical education 
imparted to students as well as their 

clinical training. It would not be an exaggeration 
to say that COVID-19 has unleashed unforeseen 
challenges on medical education with long term 
effects (1-3). This disease with its contagious na-
ture altered the way people used to interact with 
each other. As a result, the mode of clinical trai-
ning given to students has changed to distance or 
online learning. Traditionally, medical education 
and clinical training has more emphasis on clas s-
room teaching and bed side training, though 
lately various e-learning tools have also become 
popular with both students and teachers (4). In a 
resource limited country like India, this was par-
ticularly challenging in view of lack of costly ga-
dgets, high speed network issues and lack of 
trained faculty for online teaching. It would not 
be an exaggeration to say that COVID-19 has 
been a once in a lifetime experience for both 
medical teachers and students. In this article, we 
have tried to analyze the experience and per-
ception of undergraduate medical students re-
garding various online methodologies employed 
during this pandemic. It may also represent a 

potential guide for future planning of teaching 
models. q 

METHODS

This cross sectional, observational study was 
conducted at Hamdard Institute of Medical 

Sciences and Research, New Delhi, India, in Au-
gust 2020, on undergraduate MBBS students of 
7th and 9th semesters. Participants were sent elec-
tronic validated questionnaire as Google  
FormsTM and each question had multiple choice 
answers, out of which one option had to be cho-
sen. Students with less than 80% of attendance 
during online teaching sessions were excluded 
from the study. A total of 177 students were en-
rolled for the survey and 161 of them responded 
to the questionnaire. Responses were analysed 
using SPSS software. q

RESULTS

A total of 161 responses were received. Par-
ticipants were asked nine questions, five of 

them being based on Likert scale. More than 
50% of students were very dissatisfied or some-
what dissatisfied with the amount of syllabus 
covered during online teaching period, a whop-
ping 82 students were very dissatisfied or some-
what dissatisfied. The majority of students (93) 

MeDiCAl eDuCAtion During CoviD-19

TABLE 1. 
Respondent 
satisfaction with 
the current online 
teaching method
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were either very satisfied or somewhat satisfied 
with the frequency of online classes. Students 
were highly satisfied with organisation and pre-
paredness of online classes, with 109 of respon-
dents being either very satisfied or somewhat 
satisfied. Students were asked if they were satis-
fied with the content of online classes and most 
of them responded favourably, with 129 students 
being either very satisfied or somewhat satisfied. 
In this series, the last but most important ques-
tion was asked in order to learn about the stu-
dents’ perspective regarding online teaching 
methods. They were questioned about their le-
vel of satisfaction regarding the current online 
teaching method and their responses were even-
ly divided, with 74 students being either very 
dissatisfied or only somewhat dissatisfied and 85 
very satisfied or somewhat satisfied (Table 1).

Another set of questions concerned the vari-
ous online teaching modalities. Students were 
asked about the most commonly used online 

teaching methods. Live online lectures were 
ranked in the first position, with 118 responses, 
followed by PPTs uploaded on college website. 
Next, they were asked about the online method 
which they found the most useful, and live online 
lectures were preferred (91 respondents), fol-
lowed by PPTs (43), Whatsapp group for short 
group discussions (15) and recorded lectures 
(12). Lastly, they were asked which was their 
preferable method of teaching: 89 opted for live 
online lectures, 40 for PPTs, 17 for WhatsAppTM 
group discussion and 15 for recorded lectures 
(Figure 1).

In the end, students were asked which would 
be their preferred teaching model if things turned 
to normal in a post-COVID-19 era; 51 partici-
pants opted for conventional teaching and only 
21 wanted online teaching to continue, while  
89 respondents preferred a hybrid model based 
on both conventional and online teaching 
(Figure 2). q

MeDiCAl eDuCAtion During CoviD-19

FIGURE 2. Proposals regarding 
the teaching method in the  
post-pandemic era

FIGURE 1. Respondent 
preferences regarding online 
teaching modalities
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DISCUSSION

COVID-19 has unleashed an unprecedented 
and unforeseen effect on almost every 

sphere affecting human life including healthcare, 
economy, tourism and education (5). Given that 
medical education involves close interactions 
between students and patients during clinical 
training, it has been facing the maximum brunt. 
Hong Kong dealt with a similar situation in 2003, 
when it was badly hit by SARS and medical 
education and training was suspended for fear of 
transmission of this disease (6). Since March 
2020, medical education in India has seen 
disruptions because of nationwide lockdown, 
travel restrictions and other measures taken to 
prevent the spread of COVID-19; as a result, 
various medical colleges and universities have 
been trying to face this challenging situation by 
using various online teaching methods (7). There 
have been attempts to cope up with this new 
situation and continue medical education in the 
form of online teaching and open book exami-
nation (5). As physical distancing was one of the 
earliest issued guidelines to fight against the 
current pandemic, all classes for medical students 
involving interpersonal interaction were transi-
tioned into online mode, employing various 
tools such as videoconferencing, you tube 
videos, mobile apps and recorded didactic 
lectures (8). In a way, COVID-19 has helped in 
transforming pedagogy by eliminating conventio-
nal teaching methods with more innovative, 
technology driven, team facilitated and self-di-
rec ted learning, and it could go a long way in 
having a blended approach promoting an 
individualized and interprofessional approach, 
which has aroused the interest of medical 
educationist for more than a decade (9, 10). 

Though much has been written on COVID-19 
and its effects on medical education and future 
implications, only very few researches have 
actually tried to find out what was the medical 
students’ perception (11-13). In this study, we 
focused on undergraduate students, as they are 
prime stakeholders within the healthcare system, 
with success of any teaching model depending 
on their experiences, perceptions and active 
involvement. Medical education is being planned 
to evolve into learner centred approach with 
gender, cultural and religious sensitivities of both 
patients and students (14). Online teaching has 

its own advantages as it is mostly covered in 
smaller groups with more interactions between 
teacher and students, with the latter having a 
major say in deciding the subject matter. 
Students’ motivation is also high because they 
are more involved and also feel attracted by the 
use of technology. Online or e-learning can 
increase the efficiency and effectiveness of 
higher education institutions, but it requires 
faculty training with a robust infrastructure 
involving high speed internet, hardware and 
other logistics (15).

In our study, more than 50% students were 
satisfied or more than satisfied with online 
teaching during COVID-19 pandemic, which is 
in contrast to the findings reported by  
Abbasi et al (13), who found that only 23% of 
their participants had a positive perception of 
online teaching (13). In our study, approximately 
70% of students were satisfied with class 
organization, preparedness and content, while 
Abbasi et al found that only 31% of students 
were satisfied with the quality of teaching (13). 
In contrast, a study conducted in the University 
of Tasmania found that 95% of students had a 
favourable opinion about online teaching and 
75% thought that it was effective in increasing 
their skills (16). Daroedono et al conducted an 
electronic survey involving 545 students, which 
highlighted time flexibility, location flexibility 
and low cost as some of the positive aspects,  
and lack of concentration, understanding  
and interaction as some of the negative aspects 
(11). In our study, live online lectures were  
the most commonly used teaching methods  
and interestingly, it was also preferred by the 
majority of students, probably because it  
involved a live interaction between students and 
teachers. 

An important finding of our study is students’ 
response regarding the various teaching 
methodologies that were adopted, which could 
actually represent a guide for planning teaching 
modalities in the post-COVID-19 era. In our 
study, 55% of students vouched for a hybrid 
model, or combination of both conventional  
and online teaching, in the post-COVID era, 
32% favoured conventional teaching and  
only 13% online or e-teaching, which agrees to  
other published reports that have mostly 
supported a blended approach to medical 
education (16-18). q
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CONCLUSION

COVID-19 affected the mode and methods of 
teaching. Participants to our survey were 

satisfied with class frequency, preparedness, 
organization and content. However, they were 
not satisfied with the syllabus covered during this 
period. Respondents favoured live online 
lectures against other modes of online teaching, 
which might be explained by the fact that 

students could benefit from interaction during 
live sessions. This study can act as a guide for 
future planning of teaching schedule, as the 
majority of participants favour a hybrid model or 
blended learning. In such a scenario, conventio-
nal teaching with e-learning can be more efficient 
and useful. q
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INTRODUCTION 

Current job commitments of general 
practitioners/family doctors (GPs/FDs) 
differ significantly from those of the 
previous decade. Changes in pa-
tients’ demographics and expecta-

tions, in conjunction to technological progress in 
the field of healthcare, seem to have redirected 
needs towards community-based health servi ces, 
driven by the principles of quality improvement 
and cost-effectiveness (1-5). Based on previous 
experience, one might expect that GPs would 
have a daily routine in a relatively protected envi-
ronment, especially in terms of a predictable 
workload (6). In our troubled times, it is more 
likely that GPs will be asked to work in multiple 
health sites or facilities, with different primary 
care needs and demands from each patient or dif-
ferent population groups (4).

In UK, a country with years of experience in 
GP training, the current medical training trend, 
Shape of Training Review (7), aims to reshape 
postgraduate medical training in order to make 
sure that medical personnel will be able to serve 
the future needs of the NHS (National Health Sys-
tem), with fewer restrictions and more focus on 
each individual’s skills rather than responsibilities 

(8). This is in complete alignment with the recom-
mendation of the Royal College of GPs to extend 
GP training to 24 months of training in primary 
care facilities (9).

In Greece, at the time of this study, there was 
a four-year residency program in GP that is hospi-
tal and primary health care (PHC) settings orien-
ted, with a time duration rate of 3:1 for each 
mentioned educational environment respectively. 
During training in hospital, GP residents rotate 
through five different clinical placements (Internal 
Medicine – six months; Pediatrics – four months; 
Cardiology – three months; Dermatology – two 
months; Psychiatry – three months), six different 
surgery units (Surgery – four months; Obstetrics & 
Gynecology – three months; Orthopedics – three 
months; Ophthalmology – two months; ENT – 
two months; Intensive Care Unit – two months) 
and two different laboratory units (Biopathology 
– two months; Radiology – one month). GP resi-
dents follow a four-week seminar in public health 
and a 10-month rotation in PHC Centers. In each 
training hospital, there is a GP training coordina-
tor who is responsible for both the educational 
program and supervision of all GP residents ac-
cording to the Greek GP Logbook.

In Greece, after a brief and narrative literature 
review, no structured plan concerning training ef-

ABSTRACT
Objectives: This study aimed to assess satisfaction and report on perceptions of General Practice (GP) 

residents during residency in Greece, through an online questionnaire at a national level. 
Material and methods: A mixed type method study was shaped. Both quantitative analysis and a quasi-

qualitative approach were used, while information from an open-ended question was processed. The study 
included answers of GP residents recruited with a national sample pool technique.  

Results: There were 177 responders from 430 registered residents. Using a grading system from 1 to 10, 
the median value showing how much satisfied the participants were during their training was 4.48 (95% CI 
4.16-4.79), while GP logbook was regarded as useful (median value 6.29, 95% CI 5.84-6.73). The training 
program was reported as insufficient to prepare residents for their future work as primary health care 
physicians, with a median rating of 4.09 (95% CI 3.78-4.41). The overall educational gain was regarded as 
poor compared to residents’ expectations, with a median rating of 4.71 (95% CI 4.38-5.07). From free text 
responses of 83 participants, an organized educational program based on logbook skill acquirement with 
interaction between coordinator and resident emerged as a priority. 

Conclusions: Understanding general practitioners’ perceptions, satisfaction level and expectations may 
help to design reform initiatives and cover their educational needs during residency in a holistic manner. 
Experience from local settings may be useful to offer more comprehensive messages. In a rapidly changing 
health environment, quickly collecting and analyzing emerging data appears to be a practical way for 
correcting decisions and avoiding previous errors.

Keywords: primary care, decision making, ethics/attitudes, curriculum infrastructure,  
postgraduate. 
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ficiency remodeling within PHC services was sys-
tematically discussed until the moment of the cur-
rent initiative. Attempts of reforming should take 
into account previous experiences, so that future 
policy design does not repeat errors of the past. 
The level of difficulty of this task increases if one 
considers the radical changes that occurred in 
Greece in such a short time due to budgetary ri-
gor. Health services depend on the viability of the 
system not only in financial terms but also by in-
vesting in human resource training and speciali-
zing, in order to maintain quality and continuity 
of care. Our goal is to extract up-to-date, 
broad-based primary information, based on past 
experience, in order to draw a clear picture of GP 
specialty training routine in our country with the 
aim to improve it.

Study objectives include, among others:
• satisfaction level of residents from training 

facilities personnel and infrastructure;
• level of coverage of educational needs;
• analysis of possible gaps of the educatio nal 

program in a quantitative as well as a qua-
litative manner;

• analysis of information pertaining to the 
perspective of training improvement, by 
recognizing current barriers and limita-
tions. q

MATERIAL/PATIENTS AND METHODS

Study planning
A mixed type method study was shaped. Both 

quantitative analysis and a quasi-qualitative ap-
proach were used, while information from an 
open-ended question was processed.

Participants

GP residents from all years of residency partici-
pated. Specifically, all active residents whose de-
tails were available in digital registers and acces-
sible by healthcare district training coordinators of 
the country during October 2017 were invited to 
participate.

Inclusion criteria

In order to be eligible for inclusion, a resident 
ought to:

1. be registered with an email address in the 
coordinating residency center registers;

2. be an active resident at a training facility 
(hospital/health center).

Sample

For study sampling, a digital message (email) was 
sent in two different time points. This study was 
conducted in association with training coordina-
tors (one from each healthcare district). The digital 
invitation was sent twice to all residents in Octo-
ber 2017. This national study was designed with 
the aim of ensuring that residents who reply to 
digital invitation exceed 20% of the number of 
residency positions of the country.

Tools/procedures

Participants were required to answer a digital 
questionnaire and its mailing was supported by 
REDCap, a digital platform designed for online 
surveys (10). The questionnaire was developed 
for the needs of the Working Group of the Central 
Board of Health (CBH) of the Ministry of Health in 
order to reflect the current situation in GP resi-
dency training. It was based on GP residents’ 
self-re  ported data, and consisted of 27 fields 
which were designed to record information using 
structured and semi-structured questions. The in-
formation was related to participants’ spatial-tem-
poral data, previous experience, level of satisfac-
tion, use of tools, training procedures, educational 
skills and activities and finally, expectations. In the 
last field (the 28th), each participant was allowed 
to freely express himself/herself with a comment. 
The questionnaire was commented and modified 
before being uploaded on the online platform 
with the consent of all members of the Working 
Group. The digital platform automatically collec-
ted participants’ answers and included them in a 
digital file for analysis. The Working Group in GP 
of the CBH was appointed by the Ministry of 
Health, with the duty to report on and revise the 
educational and training program in GP residency 
(Α1β/Γ.Π.: οικ. 28218, 11-04-2017).

The Working Group ensured that all partici-
pants were informed about the study by an intro-
ductory note after a formal written notice by the 
CBH. Answering the digital questionnaire was 
equivalent to a signed consent, concerning data 
use and elaboration that took place in this study. 
The Working Group ensured that information 
management was conducted in accordance to the 
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rules of bioethics and deontology as well as per-
sonal anonymity.

Quantitative analysis

Data were analyzed using the SPSS software pack-
age (IBM SPSS Statistics for Windows, version 
25.0. Armonk, NY: IBM Corp.). Frequency distri-
butions of participants’ descriptive characteristics 
were initially evaluated and 95% confidence in-
tervals (CIs) or the binomial test have been used in 
comparisons of different responses. 

Quasi-qualitative analysis approach

For the qualitative part of the study, data were 
analyzed using a thematic analysis procedure. 
Comments were read several times to enable re-
searchers to familiarize themselves into codes. For 
the analysis, the answers of eighty-three GPs were 
used. The thematic grouping results from the 
analysis and saturation observed across the indi-
vidual conceptual formulations of participants’ 
quotes (11). The final analysis and interpretation 
were discussed with the wider team through elec-
tronic meetings. q

RESULTS

Quantitative part of the study
Contact information was collected from ten 

of the 13 Health Care Districts of the country. Of 
the 468 residents registered in the database, 430 
had an active and functioning email address. One 
hundred seventy-seven (41.2%) residents re-
sponded by completing the questionnaire at a na-
tional level. 

Invitation messages were sent at 9/10/17 and 
16/10/17, and the participation rate of the 177 GP 
residents in relation to their invitation dates was 
3 to 1, respectively. Participants were residents 
from 47 out of 81 hospital units offering training 
position. In terms of distribution of participants 
based on their residency year, 8.8% were first year 
residents compared to 39.7% who were fourth year 
residents. When asked about the departments in 
which they had rotated, the vast majority of par-
ticipants had completed a rotation in internal me-
dicine (94.4%), cardiology (85.3%) and general 
surgery (83.6%), while almost half of participants 
had attended an intensive care unit (ICU) (51.4%), 
a PHC unit (53.7%) and a psychiatry department 
(54.8%). During internal medicine rotation, only 

24.9% of participants reported that a physician was 
responsible for their training by monitoring their 
progress and teaching skills, as described in the GP 
Residency Logbook. In ICU and Radiology Depart-
ment rotation, an even lo wer percentage of super-
vision (9%) was reported, while the respective fre-
quency of supervisor avai lability within a PHC 
Center rotation was 17.5%. Using a grading system 
from 1 to 10 (Table 1A), the median value showing 
participants’ satisfaction level during their training 
was 4.48 (95% CI 4.16-4.79), while GP logbook 
was regarded as useful (median value 6.29, 95% CI 
5.84-6.73). The training program was not reported 
as sufficient to prepare the residents for their future 
work as PHC physicians, with a median rating of 
4.09 (95% CI 3.78-4.41). The frequency of regular 
edu cational activities was 54.3%, with a median 
time-fold of 3.1 (SD 1.1) monthly (Table 1B). The 
most commonly mentioned activities included 
clinically significant topics (57.1%) and discussion 
of clinical cases (45.2%). On the other hand, the 
least reported activities were examining real pa-
tients (7.9%) and studying video recording cases 
(1.1%). Progress examinations were reported in 
24.1% of participants, with a median time-fold of 
3.1 (SD 2.1) annually, while trainer evaluation was 
reported in 5.4%, with a median time-fold of 2.4 
(SD 1.6) annually (Table 1C). About 15% of partici-
pants had experience of an oral or poster presenta-
tion in a Greek conference, while less than 5% had 
published a paper in a Greek or an international 
peer-reviewed journal. More than half of partici-
pants reported that there was no organized text-
book library with GP content in their hospitals or 
health centers, while only 4.3% had journal sub-
scriptions and medical search engine access within 
health centers (Table 2A). In Table 2B, the training 
‘atmosphere’ was reported as mostly positive, with 
a median rating of 6.81 (95% CI 6.30-7.29), while 
overall education was deficient compared to resi-
dents’ expectations, with a median rating of 4.71 
(95% CI 4.38-5.07) in a 10-grade scale. In Table 
2C, fewer than half of participants would choose 
the same hospital for their training again (42.8%), 
while a significant number of them (58%) would 
choose the same health center for training again. 

Quasi-qualitative part of the study

An open-ended question was asked: ‘Would you 
like to add any other comment regarding your 
training in the hospital or PHC Center in the con-
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text of your residency in GP?’ From a quasi-quali-
tative analysis of this material (11), findings are 
described below. As mentioned in the method 
section, answers of eighty-three GPs were used. 

More specifically, it is obvious from the analysis 
that during the educational process, GP residents 
need to be involved for a more extended period 
within Internal Medicine placement, outpatient 
clinics, and Emergency Department settings. 

Some characteristic answers include:
• ‘It would be useful if during firstyear rota

tion across clinics such as Internal Medicine 
and Cardiology, GP residents had the 

chance to work and be trained in the outpa
tient settings of these clinics’ [Participant 
Numbering (PN): 9], 

• ‘...a modification of our training program by 
increasing our rotation time in Internal 
Medicine, and by adding an Emergency 
Medicine semester…’ (PN: 14)

An equally important factor affecting the edu-
cational model during the hospital training period 
is the absence of a training coordinator and struc-
tured educational program in the fields of internal 
medicine, pulmonology, neurology, as well as lack 
of preparation for the PHC rotation.

TABLE 1. 
Satisfaction 
among GP 
residents, 
regular 
educational 
activities 
reporting and 
evaluation 
issues
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A typical example:
• ‘…for the largest part of our training, there 

was no training coordinator for GPs and 
there was definitely no coordinator in each 
one of the clinics we worked. Furthermore, 
we are not prepared sufficiently to handle 
pulmonology and neurology cases, because 
our rotation in internal medicine (where 
such cases are handled) was minimal. Trai
ning in outpatient setting (Internal Medi
cine, Diabetes, Cardiology, Pulmonology, 

Neuro logy, General Surgery and Orthope
dics), which is the primary care aspect of 
each clinic, was an important deficiency of 
our program’ (PN: 129)

Based on participants’ answers, it is accepted 
that there is an absence of an organized educa-
tional program, both at the level of primary care 
and hospital settings, in regard of logbook skill ac-
quirement and in relation to coordinator–resident 
interaction. The result of this absence is the lack of 
updates on ‘what is new’ in GP from specialized 

eDuCAtionAl neeDs During generAl PrACtiCe resiDenCy

TABLE 2. 
Responses 
related to 
offered 
services, 
placement 
issues, 
expectations 
and skills
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GPs, as well as the fact that any effort of enriching 
and developing a resident’s skill arises solely from 
their personal actions and eagerness to learn. 

Here are some characteristic comments: 
• ‘…Hospitals, due to the fact that they are 

tertiary health care units, do not offer the 
required level of training in GP’ (PN 14), 

• ‘...My training is based more on my efforts, 
observations, interest, and persistence, 
rather than on my organized training by the 
specialists in every clinic’ (PN 16), 

• ‘... Unfortunately, the education at the PHC 
Centers is inadequate’ (PN 18), 

• ‘... Unfortunately, no training is provided in 
either hospitals or PHC Centers, and as time 
passes... it gets even worse e.g., educational 
tasks such as presenting a case study or 
writing and publishing a scientific paper are 
not achieved, while many of the skills in our 
logbooks are not even provided in regional 
hospitals. Coordinators are getting involved 
with the residents only when we have to ro
tate between clinics, but when it comes to 
our education, they are not interested at all. 
Regardless of the skills written in the log
book, the clinic director decides the direc
tion of our educational path without  in
volving the coordinator. Lastly, the 
substandard training that the resident re
ceives bears no resemblance to PHC’  
(PN 22)

Unfortunately, this apparent dissatisfaction is 
an aspect of the deficient model of education that 
potentially leads to a ‘downgrading’ of the quality 
of medical services provided. Evaluation is an im-
portant link in the educational process chain. In 
all forms of education, evaluation functions as a 
catalyst for improvement. Therefore, the partici-
pants in this study emphasized the need for two 
types of evaluation: one in which educational 
centers will be evaluated for their ability to pro-
vide residency over time, and the other one, a 
bi-directional evaluation path between trainer-
trainee.

Two typical answers are presented: 
• ‘…Firstly, PHC Centers should be evalua ted 

in terms of capability for providing residency 
(checking if quality criteria are met) – for ex
ample, a study could be conducted using 
questionnaires, addressing former and cur
rent residents to provide an overview of 

their educational quality in PHC Centers’ 
(PN 88),

• ‘It would be better to have an allocated 
trainer for clinical skills, a GP trainer at the 
hospital that we report, a twoway evalua
tion process, where the trainer records the 
trainee’s progress and vice versa, to partici
pate in health education programs and gain 
an easier access to educational leave 
schemes, informative workshops and con
ferences. The PHC Center should consider 
speculating the capacity of their services 
through studying the population size they 
can manage ...’ (PN 149)

By gathering responses to our questions, 
a nother fact became evident: GP residents’ frus-
tration with the ‘rejection’ and ‘downgrading’ of 
their role by other specialty doctors. This existing 
form of ‘bullying’ can inhibit the completion of 
their specialty, exerting a psychological pressure 
that in many cases can lead to the point of spe-
cialty change. 

• ‘There is a bias regarding GPs’ level of me
dical educational, which is expressed  
by the depreciation and degradation of their 
role. Thus, it undermines the relationship  
of GPs with colleagues in other specialties, 
both residents and specialists’  
(PN 39), 

• ‘…I am neither satisfied nor happy with the 
way a hospital is treating GPs and so, I think 
I will change specialty’ (PN 145).

The most important findings of the qualitative 
part of the study are summarized in the box be-
low.

eDuCAtionAl neeDs During generAl PrACtiCe resiDenCy

Main points from open-ended answers to the question: ‘Would you like 
to add any other comment regarding your training in a hospital or PHC 
Center in the context of your residency in GP?’

• Practicing within emergency care and chronic disease ordinary 
management is strongly recommended to be extended in terms of 
time duration training.

• The physical presence of a training coordinator and the availability of 
a structured educational program, feasibly connected to logbook skill 
acquisition, are ingredients to be added to any effort of educational 
model re-shaping.

• A bi-directional evaluation process between training coordinator and 
resident is necessary to offer an action-reaction input towards quality 
improvement.

• GP residents should be reinforced by investing into their clinical  
self-esteem, leading to considerations for a better career appreciation.
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DISCUSSION

Overall, this study recorded many deficits in 
the context of GP training offered in Greece. 

Residents described numerous ways by which 
training can be reshaped, by providing better GP 
knowledge and skills to consequently improve pa-
tient care and familiarize with integration con-
cepts. Our study suggests that GPs during residen-
cy training need to be trained for longer periods of 
time in hospital outpatient or emergency depart-
ment settings, as it resulted in an enhanced man-
ner of interaction between primary care and ur-
gent/emergency care training framework. This is 
also supported by another recent study (8). The 
range of learning ‘exposure’ and the length of 
training time is also of paramount importance as 
GPs training on ‘chronic diseases’ becomes more 
demanding. 

It is widely recognized by participants that the 
educational model needs to be restructured by 
‘calibrating’ the period of training in different 
hospital departments – for example, introducing 
or removing weeks of training in various hospital 
placements, without forgetting that more GP 
aca demic departments are needed and more in-
volvement is required in undergraduate training 
through GP rotation for all (12). Simultaneously, 
there is a need to introduce a residency work 
plan that it is sustainable and effective during the 
period of in-PHC education and in-hospital edu-
cation. The presence of an allocated GP trainer 
in each hospital is essential for a better and gui-
ded training. However, it is not easy to obtain 
effective training when time availability and 
‘mood’ pressure due to administrative burdened 
duties or selfish attitudes is part of daily routine 
(13). GP trainers should communicate and coo-
perate with GP coordinators in implementing an 
optimized PHC logbook/skill-book based on pri-
mary care practice needs. It is also remarkable 
that participants point out the initiation of evalu-
ation procedures as a necessity. PHC Centers 
should be evaluated for their ability to provide 
resident training; also, they should conduct sur-
veys for residents in order to monitor the quality 
of their educational gain. Quality assurance, 
quality improvement and institutional collabora-
tion are difficult tasks and much work is needed, 
not only for the preparation phase but also for 
enactment (14). The relationship between trai-
ner-trainee is complex and a two-way evaluation 

can guarantee quality for both sides. GP training 
organizations should involve themselves to sup-
port practices and help develop supportive su-
pervision and a learning culture (15). Moreover, 
an attempt to upgrade specialty’s prestige and 
credibility (16, 17) was also clearly proposed in 
the context of the present study. 

Short-term placement of resident GPs in dif-
ferent training positions outside the typical con-
figuration of GP for a few months during specia-
lization would be a key option of obtaining 
specific skills (4, 18, 19). Designing mentoring 
programs for residents inside the broader context 
of specialization training, or assignment of lea ding 
roles and responsibilities to residents, within a 
team that aims to improve the quality of care and 
provide technical skills is also a promising path-
way. An increase in medical school clinical place-
ments in GP and the introduction of new compe-
tence outlines offer an important opportunity to 
further inform how ‘systematic’ input can support 
increased educational activity in GP (20).

Besides these, shadowing opportunities for all 
residents to work with clinical and non-clinical 
professionals would be welcome, as residents 
will be able to develop capacity in business ma-
nagement. It could ensure all trainees having ex-
perience of business, finance, and leadership 
roles (4).

Limitations  

For the interpretation of results, some limitations 
need to be considered. The use of web-based 
questionnaires ensures immediate and easy real-
time data collection and processing, but has the 
disadvantage of low ‘responsiveness’, given that 
the process is impersonal. The use of out-of-date 
data bases can result in loss of delivery due to ty-
pographical errors in email addresses or inactivity 
of email accounts. Finally, we speculate that the 
extent of response to such studies in Greece is in-
fluenced by four factors, including the level of fa-
miliarity with web-based services, thoroughness in 
registering correct electronic data, inactivity due 
to participating in an impersonal process and limi-
tation in responders’ expression related to the 
given anonymity. In addition, this study was a 
mixed method type study. We have processed 
free text answers with a qualitative methodologi-
cal approach in terms of thematic analysis simula-
tion. 
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Impact of the study

The findings of this effort may contribute to the 
formulation of proposals for a better GP training in 
Greece, in combination with information from the 
existing literature. In Greece, failure of reforms is 
mostly related to implementing ‘discomfort’ rather 
than planning or designing efficiency. A choice of a 
five-year training program, with one-year exten-
sion, in contrast to the current four-year one, was 
on the table of discussion at the moment of this 
study by the above-mentioned Working Group. 
Part of the obtained information from both quanti-
tative and quasi-qualitative result branches has 
been introduced in the proposals of this Working 
Group in regards to the content and duration of 
each educational component suggested. q 

CONCLUSIONS

This is the first study attempting to address key 
issues in GP residency training in Greece. Sub-

stantial gaps involving most aspects of a resident’s 
education were pointed out and some modifica-
tions, including a better distribution of rotation 
duration, the appointment of a supervisor and 
education evaluation, were suggested by Greek 
GP residents. More studies of this kind are nee-
ded, in order to confirm our data and lead to im-
provement in GP training in the future. q
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ABSTRACT
Background: The aim of this study was to evaluate the frequency distribution of antibiotic therapy 

according to lumbar puncture outcome in hospitalized children.
Methods: This study was conducted on 94 children undergoing lumbar puncture. All data were 

extracted from medical records. Administration of primary treatments and initial diagnosis including 
febrile convulsion, meningitis, and encephalitis in these patients were based on a physician’s opinion. 

Results: The majority of subjects were diagnosed with febrile convulsion. Antibiotic treatment before lumbar 
puncture was taken by 58 children. After lumbar puncture, 35 children discontinued antibiotic therapy, two 
patients were switched to another antibiotic treatment and 21 subjects continued antibiotic medication. In 
addition, 36 children did not take antibiotics. Positive PCR was found in four cases from the encephalitis group.

Conclusion: After lumbar puncture, antibiotic treatment was continued in 23 cases, whereas 
administration of antibiotics could be justified only in four cases based on positive PCR. Given that 
antibiotic treatment of our subjects was initiated prior to lumbar puncture but it was changed in two cases 
and continued in 21 cases after the medical procedure, conducting lumbar puncture seemed to be not very 
useful in these patients, assuming that laboratory signs or symptoms could justify an antibiotic treatment.
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INTRODUCTION

Lumbar puncture (LP) is a common and 
routine procedure in anaesthesia and 
medical emergency (1). It is an invasive 
method used to collect a sample of cere-
brospinal fluid (CSF).

Cerebrospinal fluid reduces the effective weight 
of the brain from 1,500 g to around 50 g, which 
causes the brain to float (2). It also provides a me-

dium for transferring nutrients and waste products 
to and from the brain tissue (2). Assessment of CSF 
plays a main role in the normal function of brain (2), 
and changes in its constituents, pressure and flow 
can negatively influence the normal function of the 
brain. Equally, an abnormal cerebral function can 
influence the CSF. Thus, collecting CSF samples and 
analyzing them can provide valuable information to 
help neurological diagnosis (2). Analysis of CSF was 
used for the diagnosis of infectious diseases such as 
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bacterial meningitis, encephalitis and subarach-
noid hemorrhage as well as for therapeutic pur-
poses such as treatment of pseudotumor cerebri. 
Also, CSF analysis can be useful in diagnosing 
various other conditions such as carcinomatous 
meningitis and demyelinating diseases. The ef-
fects of antibiotic pretreatment on CSF chemical 
and cellular profiles were reported in some stu-
dies (3). A short period of antibiotic prior to LP 
may not alter CSF white blood cell count, protein, 
or glucose (3); however, patients with bacterial 
meningitis need early antibiotic treatment (4, 5). 
The choice of antibiotic was dependent on the iso-
lated organisms. In most cases, empirical treat-
ment is considered as the initial treatment. How-
ever, the selected antibiotic should have the 
activity against bacteria in the CSF (6, 7). 

According to findings, patients with Gram ne-
gative bacillary meningitis and pneumococcal 
meningitis who are treated with bacteriostatic an-
tibiotics may have poor clinical outcome (8). 
Studies based on animal models showed that a 
bactericidal effect of antibiotics was necessary for 
survival and CSF sterilization (6). Other studies 
have also shown that addition of antibiotics de-
creased the release of bacterial toxins (7). Recent 
studies reported that some factors affected the ac-
tivity of antibiotics, including their penetration 
into the CSF, concentration, and intrinsic activity 
in fluid. The concentration of antibiotics in CSF 
which is required for optimal bactericidal activity 
is unknown (7). 

Delays in performing LP after administration of 
antibiotics may alter the results of CSF cultures be-
cause antibiotics may potentially sterilize the CSF, 
decreasing the likelihood of making a microbio-
logic diagnosis (9). Given that few studies have 
been conducted regarding the role of antibiotic 
therapy in children before and after LP and no 
such studies have been undertaken in our region, 
the aim of the present research was to evaluate 
the frequency distribution of antibiotic therapy 
based on CSF outcome in lumbar puncture in 
hospitalized children. q

MATERIALS AND METHODS

This descriptive-analytical study was conducted 
on all children admitted in Shahid Sadoughi 

hospital in 2017 who were subjected to LP. Pa-
tients with incomplete medical records or those 
with unknown diagnosis and paraclinical informa-

tion were excluded from the study. After obtai-
ning consent from each child’s parents, the cur-
rent study was approved by the Ethics Committee 
of Shahid Sadoughi University of Medical Scien-
ces. Data regarding age, gender, laboratory fin-
dings including white blood cell count (WBC), 
erythrocyte sedimentation rate (ESR), absolute 
neutrophil count (ANC), cell count, positive PCR, 
culture and smear, clinical signs including fever, 
seizure, lethargy, headache, vomiting, neck stiff-
ness, and tenderness was extracted from the pa-
tients’ medical records. Initial diagnosis including 
febrile convulsion (FC), meningitis, and encepha-
litis, as well as administration of primary treat-

frequenCy of AntibiotiC therAPy intervention bAseD on luMbAr PunCture CerebrosPinAl fluiD outCoMe

TABLE 1. Frequency distribution of patients according to 
individual parameters
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ments (ceftriaxone, acyclovir, ceftriaxone + acy-
clovir, ceftriaxone + vancomycin, ceftriaxone + 
acyclovir + vancomycin) were based on a study 
physician’s opinion. 

Statistical analysis

Data were entered to SPSS, version 19. Frequen-
cy comparison of antibiotic intervention regarding 
age, gender, laboratory symptoms and clinical 
signs was done according to Chi square test. 
P < 0.05 was assumed as statistically signifi cant. q 

RESULTS

The current study was conducted on 94 pa-
tients who underwent lumbar puncture. 

Table 1 shows the frequency distribution of pa-
tients according to individual parameters inclu-
ding age, gender, clinical signs, laboratory fin dings, 
primary diagnosis and interventional treatment.

As shown in Table 1, 41.4% of patients were 
boys aged 1-5. The most frequently reported cli-
nical sign in children was fever (97%). The majo-
rity of children (59.5%) were diagnosed by FC. Of 

all children, 61.6% were taking an antibiotic treat-
ment before performing LP.

Frequency comparison of antibiotic interven-
tion regarding age, gender, laboratory symptoms 
and clinical signs is shown in Table 2.

As shown in Table 2, no significant difference 
was seen between frequency distribution of anti-
biotic intervention regarding age, gender, clinical 
signs, and laboratory symptoms (p >0.05).

The frequency of patients with primary dia-
gnosis (meningitis, encephalitis, FC and no pri-
mary diagnosis) in terms of gender, age, laboratory 
symptoms, primary treatment and clinical signs is 
shown in Table 3.

In the FC group, changes in treatment inter-
vention were observed in 20 cases (all of them 
included discontinuation of antibiotics after ob-
serving LP findings). In addition, 29 cases did not 
receive antibiotic before and after LP, and conti-
nuation of treatment was observed in seven cases. 

In the meningitis group, changes in treatment 
intervention were observed in four cases, all of 
which included discontinuation of antibiotics. 
Moreover, continuation of treatment was ob-
served in four cases. 

In the encephalitis group, changes in thera-
peutic intervention were observed in 13 cases 
(in 11 cases, antibiotics were discontinued and in 
two cases, the antibiotic was changed). In addi-
tion, six cases continued treatment. 

In the group without initial diagnosis, change in 
therapeutic intervention was not observed in any 
cases. In addition, four cases continued treatment. 

Totally, 21 cases continued treatment, two ca-
ses changed antibiotic treatment and 35 cases dis-
continued treatment. In addition, 36 cases did 
not take any antibiotic. 

Table 4 shows the frequency of patients in all 
four groups (encephalitis, no initial diagnosis, 
meningitis and FC) regarding laboratory findings, 
including cell, glucose, protein and PCR. q 

DISCUSSION

In our study, antibiotic treatment was taken by 
61% of patients before LP. Bauchner et al. evalu-

ated the effect of antibiotic pretreatment in chil-
dren with meningitis and administered antibiotic 
72 hours before performing LP in 35% of patients 
(3). McMaster et al. assessed pneumococcal me-
ningitis implications and reported that 55% of pa-
tients were subjected to LP before taking antibio-

frequenCy of AntibiotiC therAPy intervention bAseD on luMbAr PunCture CerebrosPinAl fluiD outCoMe

TABLE 2. Frequency comparison of antibiotic 
intervention regarding age, gender, laboratory 
symptoms and clinical signs
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TABLE 3. The frequency of patients with primary diagnosis in terms of parameters
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TABLE 4. Frequency of patients in 
four groups regarding laboratory 
findings
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tics and in 45% of them, antibiotic was 
administered before LP (10). Talen et al. reported 
that, if bacterial meningitis was suspected, intra-
venous antibiotics were necessary before obtai-
ning CSF (11); moreover, they reported that short 
time antibiotic therapy before LP did not alter CSF 
protein, white blood cell count or glucose.

In our study, 8% of children were diagnosed 
with meningitis. Ehsanipour et al. (12) evaluated 
meningitis in hospitalized children and reported 
the 3.6% of them had meningitis. Tavasoli et al. 
found that in children from Tehran, the preva-
lence of meningitis was 4.5% (13). In the two 
above-cited studies, the prevalence of meningitis 
was lower than that found by us. Both studies 
were conducted in Tehran, whereas ours was per-
formed in a different geographic region. More-
over, ceftriaxone + vancomycin and ceftriaxone 
were considered as primary treatments in the 
meningitis group. Change in treatment interven-
tion has been also observed in four cases, which 
discontinued their antibiotics. Viladrich et al. evalu-
ated the effect of vancomycin and ceftriaxone 
therapy on pneumococcal meningitis and found 
that four patients in the vancomycin group expe-
rienced a therapeutic failure, which eventually 
led to change of vancomycin (14), while thera-
peutic failure was not observed in the ceftriaxone 
group; however, the mortality rate in the two 
groups was equal. In addition, the number of pa-
tients who were cured in the ceftriaxone and van-
comycin groups was 14 and 6, respectively. 
Suntur et al. evaluated mono- and combination 
therapy for cephalosporin-resistant meningitis 
and reported that vancomycin + ceftriaxone 
could be synergistic in a rabbit model (15). Ribes 
et al. assessed the effect of ceftriaxone and vanco-
mycin, either alone or in combination therapy, on 
an experimental model of meningitis and repor-
ted that ceftriaxone plus vancomycin appeared to 
be effective in treatment of pneumococcal me-
ningitis (16). Cabellos C. et al. selected a rabbit 
model of meningitis and evaluated the efficacy of 
ceftriaxone or vancomycin in the presence and 
absence of dexamethasone on CFS. They found 
no statistically significant differences between the 
two groups which were treated with dexametha-
sone and without dexamethasone (17). However, 
in the vancomycin treated groups we found statis-
tically significant lower CFS vancomycin levels at 
two hours in the dexamethasone-treated rabbits 
and differences in bacterial killing. Elyasi et al.

have also reported that administration of high 
dose vancomycin in meningitis increased the ef-
ficacy and penetration into the CSF and accele-
rated the answer to treatment in meningitis (18). 
Taheri et al. reported that continuous infusion of 
vancomycin led to a higher concentration of van-
comycin in the CSF, although it had no effect on 
penetration of vancomycin (19).

In our study, change in therapeutic interven-
tion in the encephalitis group was observed in 
13 cases (antibiotic were discontinued in 11 cases 
and changed in two cases). Moreover, ceftriaxone 
and acyclovir were considered as primary treat-
ments in children with encephalitis. In addition, 
one case under treatment with ceftriaxone + van-
comycin changed to acyclovir. Kneen et al. con-
ducted a study on children with encephalitis who 
received acyclovir (20); however, in one third of 
patients, acyclovir was administered without a ra-
tional basis and decision to begin treatment was 
done without proper investigation (20). Seedat 
and Winnett reported that intravenous ceftria-
xone and acyclovir could be administered in pa-
tients with encephalitis (21). Vomiero et al. evalu-
ated a combination of ceftriaxone and acyclovir in 
children with encephalitis and reported that the 
degree of kidney impairment was correlated with 
the dose of acyclovir, while no correlation was 
seen with the dose of ceftriaxone (22). Therefore, 
a guideline for the management of patients with 
suspected viral encephalitis should be very useful. 

Moreover, febrile convulsion (FC) was dia-
gnosed in about 60% of patients undergoing 
LP. Kamali et al. reported that FC was the most 
common neurological disease in 2 to 5% of chil-
dren (23). Laino et al. reported that the exact 
cause of FC was still unknown, although some 
studies indicated a possible association between 
environmental and genetic factors (24). Fever as a 
normal response to infection associated with the 
release of high levels of cytokines during fever 
may alter normal brain activity triggering seizures 
(24). Moreover, in the FC group, the change in 
treatment intervention was observed in 20 cases 
(for all of them, discontinuation of antibiotics was 
decided after observing LP findings). In addition, 
ceftriaxone was administered in 39% of patients 
with FC. Mahmood et al. evaluated the manage-
ment of febrile seizures in children and reported 
that ceftriaxone was used in 32% of patients with 
febrile seizures (25). O’Leary et al. (26) conducted 
a study on patients with febrile seizures who re-

frequenCy of AntibiotiC therAPy intervention bAseD on luMbAr PunCture CerebrosPinAl fluiD outCoMe
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ceived 500 mg ceftriaxone every 12 hours; after 
switching them to an oral cephalosporin, patients’ 
symptoms began to improve with oral intake on 
the third day of admission. The difference be-
tween O’Leary’s study and ours was that we did 
not change ceftriaxone to another antibiotic, 
while they replaced ceftriaxone with oral cepha-
losporin. Several factor such as duration of anti-
biotic taking, dosage, and age of children may 
cause this difference. q 

CONCLUSION

After performing LP, antibiotic treatment was 
continued in 23 cases, whereas administra-

tion of antibiotics can be justified only in four 
cases, according to positive PCR. Given that anti-
biotic treatment of these individuals has been ini-
tiated prior to LP and treatment process was 
changed in two cases and continued in other 
cases, it seemed that conducting LP was not very 
necessary in these patients, assuming that labora-
tory signs or symptoms can justify antibiotic treat-
ment. q
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ABSTRACT
Objectives: The suprascapular notch is located on the lateral part of the superior border of the scapula. 

The anatomical variation of the notch is considered as one of the causes of suprascapular nerve entrapment. 
In the present study, we tried to evaluate the morphology and morphometry of the suprascapular notch of 
Indian human dry scapulae and to compare it with scapula morphometry, which is essential to understand 
and treat different causes of suprascapular nerve entrapment and to obtain a safe zone, which would be 
useful to avoid iatrogenic nerve lesion during open arthroscopic surgeries and help in designing implants 
for the shoulder joint.

Methods: This is an observational study, with a total of 200 human dry scapulae being observed, 
examined and studied in detail. The type of suprascapular notch was noted as per the description given by 
Rengachary et al. Digital Vernier Caliper was used for classical osteometric measurements of suprascapular 
notch parameters, posterior limit and posterosuperior limit of safe zone along with length and width of 
scapulae. A statistical data analysis was done.

Results: Out of the 200,scapulae examined by us, 172 (86%) showed the presence of suprascapular 
notch, while nine (4.5%) showed partial ossification and 19 (9.5%) complete ossification. Six types of  
suprascapular notches were observed: type I,51 (25.5%); type II 45 (22.5%); type III 64 (32%); type IV 
11 (5.5%); type V 9 (4.5%), and type VI 20 (10%). Type III notch was more prevalent. The study showed 
a moderate positive linear correlation between the width of the scapula and the safe zone of type III notch, 
respectively.

Conclusion: Anatomical knowledge about the types of suprascapular notch and measurements is very 
helpful in the diagnosis and management of cases with shoulder pain due to suprascapular nerve entrapment 
and also while administering suprascapular nerve blocks for surgeries involving the shoulder region. Safe 
zone distances are very important for avoiding iatrogenic suprascapular nerve injuries during shoulder 
surgical procedures.

Keywords: suprascapular nerve entrapment, suprascapular notch, scapula, safe zone.

2020; 15(4): 461-467
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INTRODUCTION

The scapula is a thin bone placed on,the pos-
terolateral aspect of the thoracic cage overlying, 
the 2nd-7th ribs. The suprascapular notch (SSN) is 
located on the superior border of the scapula at 
the anterolateral aspect just medial to the base of 
coracoid process (1). The SSN is bridged by the 
superior transverse scapular ligament (STSL); du-
ring the process of evolution, SSN is bridged by 
bone rather than ligament in some lower animals 
(2). The suprascapular nerve (SN) is a branch from 
the upper trunk of the brachial plexus; it passes 
successively through the suprascapular notch be-
low the STSL and then through the spinoglenoid 
notch. The SN is prone to iatrogenic injury at 
these two notches due to its proximity to the ope-
rative field during shoulder surgeries. Suprascapu-
lar nerve injuries have become increasingly recog-
nized as a cause of shoulder pain and dysfunction. 
In 1959, Kopell and Thompson (3) reported that 
compression of the SN caused suprascapular 
nerve entrapment. The STSL sometimes gets ossi-
fied and converts the SSN into a bony foramen, 
through which the SN travels. The safe zone is 
defined as an area within which iatrogenic injury 
to the SN is likely to be avoided. The smaller the 
size of the notch, the greater the chances of nerve 
entrapment and injury. The morphometry of SSN 
is important because it is a crucial landmark of SN 
during various surgical interventions; it is the main 
site of SN entrapment and it helps to measure the 
safe zone, which is useful for clinicians in safe ad-
vancement during shoulder surgery. 

In the present study, notches are classified 
based on the description of Rengachary et al (4), 
since it is a simple, reproducible and objective 
method. De Mulder et al (5) and Warner et al (6) 
described the safe zone and stated that the dis-
tance between the SSN and the margin of the gle-
noid cavity was critical during open surgical pro-
cedures required for opening of the posterior 
shoulder region.

A number of variations occur in the shape of 
SSN from a discrete notch to “J” shape, “V” shape, 
and “U” shape. Classification of SSN has been 
done by various authors in different populations 
on the basis of vertical length, transverse diameter 
and shape of the notch. Rengachary et al (4) clas-
sified the SSN into six types based on the shape of 
the notch and ossification of STSL. Ticker et al (7) 
and Bayramolu et al (8) modified the classification 

of Rengachary and included only U-shaped and 
V-shaped notches, and the notch with ossification 
of the STSL. Natsis et al (9) and Michael Polguj 
et al (10) established a new method of classifying 
SSN morphology by using specific geometrical pa-
rameters. 

The main objective of the present study is to 
evaluate anatomical knowledge on different types 
of SSN and their morphometry. This is very helpful 
in diagnosis and management of SN entrapment 
and safe zone, which is of surgical importance in 
avoiding iatrogenic SN injuries while adminis -
tering SN blocks for surgical interventions invol-
ving the shoulder region. q

MATERIAL AND METHOD

The present observational study was carried 
out in the Department of Anatomy, Gandhi 

Medical College, secunderabad, Telangana, after 
obtaining the permission of institutional Ethical 
Committee. This study involved a detailed work 
on 200 Indian human dry scapulae of unknown 
sex and origin, in which SSN morphology and 
ossification of STSL was observed. Morphome-
tric classical osteometric measurements of SSN, 
safe zone and scapulae were done using Digital 
Vernier Caliper and recorded in millimetres. The 
data obtained was analysed statistically u sing 
SPSS version 19 on Windows format. In the pre-
sent study, the suprascapular notch was classified 
according to Rengachary’s method (Figure 1).

The SSNs of each scapula were measured for 
the following details (Figures 2 and 3): 1) supe-
rior transverse diameter (STD) – the horizontal 
distance between superior corners of the SSN on 
the superior border of the scapula; 2) middle 
transverse diameter (MTD) – the horizontal dis-
tance between the opposite walls of the SSN at a 
mid-point of the MD and perpendicular to it; 
3) maximum depth (MD) – the maximum value 
of the longitudinal measurements taken in the 
vertical plane from an imaginary line between 
the superior corners of the notch to the deepest 
point of the suprascapular notch; and 4) the safe 
zone, which has two safe limits: A) posterior li mit 
(M1) – the distance between the deepest point 
of the SSN and the supraglenoid tubercle; and 
B) posterosuperior limit (M2) – the distance be-
tween the medial wall of the spinoglenoid notch 
at the base of scapular spine and the posterior 
rim of the glenoid cavity.

suPrAsCAPulAr notCh – AnAtoMiCAl stuDy
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Each scapula was measured for the following 
details (Figure 4): 1) maximum scapular length 
(M3) – the distance from the superior angle to 
the inferior angle of scapula; and 2) maximum 
scapular width (M4) – the maximum transverse 
diameter between the medial border of the 
scapula, where the spine meets the body of the 
scapula, to the anterior lip of the glenoid. q

RESULTS

In the present study, a total of 200 scapulae 
were analysed, out of which 106 were right 

sided and 94 left sided, 172 (86%) showed the 

presence of SSN, while nine (4.5%) showed par-
tial ossification and 19 (9.5%) complete ossifica-
tion. Among the various types of SSN, type III 
was the most prevalent (32.0%), followed by 
type I (25.5%), type II (22.5%), type VI (10%), 
type IV (5.5%) and type V (4.5%) (Table 1). Supe-
rior transverse diameter (STD) and middle trans-

suPrAsCAPulAr notCh – AnAtoMiCAl stuDy

FIGURE 1. Types 
of suprascapular 
notch based 
on Rengachary 
classification 

FIGURE 2. Dimensions of suprascapular notch showing the method 
of measurement. STD: superior transverse diameter;  
MTD: middle transverse diameter; MD: maximum depth

FIGURE 3. Safe zone measurements. M1: posterior 
limit of safe zone; M2: posterosuperior limit of the 
safe zone
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verse diameter (MTD) showed a highly signifi-
cant p-value <0.01 for various types of SSN 
based on Rengachary classification. The 
mean±standard deviation of each parameter of 
SSN is shown in Table 2. In scapulae where the 
notch was absent and in those with a type I and 
type VI, measurements were not recorded. STD 
and MTD of type III notch had greater dimen-
sions, while type V had the least. Types III and II 
had maximum depth (MD) and type IV, the least. 
From the above-mentioned observations, it is in-
ferred that type III notch has greater transverse 
diameter and maximum depth making the notch 
wide, so the chance of nerve entrapment is lo-
wer when compared with type IV, which has nar-
row dimensions, so there are higher chances of 

nerve entrapment. Based on morphological ap-
pearances, U shaped notches were commonly 
observed (39.3%), followed by V (31.6%) and 
J shaped (28.1%) notch, respectively.

The mean distance of the posterior limit (M1) 
of the safe zone between the SSN and supragle-
noid tubercle is 30.51±2.71 mm, with type I 
SSN displaying the greatest diameter and type V, 
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TABLE 1. Various types of SSN and its frequencies based 
on Rengachary classification

TABLE 2. Mean ± standard deviation of various parameters of SSN

TABLE 3. Mean and standard deviation of 
posterior limit (M1) and posterosuperior 
limit (M2) of safe zone

FIGURE 4. Measurements of scapula.  
M3: maximum scapular length; M4: maximum 
scapular width
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the least. The mean distance posterosuperior 
limit (M2) of safe zone between the posterior rim 
of the glenoid cavity and the medial wall of 
spinoglenoid notch at the scapular spine is 
16.16 ±2.32 mm, with type VI SSN showing the 
greatest diameter and type V, the least. Measure-
ments of ‘safe zone’ distances in various types of 
notches are shown in Table 3.

In this study, type III notch is most prevalent. 
We individually correlate the width of scapula 
(M4) with STD, MD, M1 and M2 of type III SSN 
(Table 4), and the length of scapula (M3) with 
MD of type III SSN (Table 5). A moderate posi-

tive linear correlation was seen between the 
width of scapula (M4) and safe zone (M1 and 
M2), respectively (Figures 5 and 6). A weak posi-
tive linear correlation was seen between the 
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TABLE 4. Correlation between width of scapula (M4) with parameters of type III SSN  
and safe zone

TABLE 5. Correlation between length of scapula 
(M3) with maximum depth (MD)of type III SSN

FIGURE 5. Correlation between M1 and M4 of 
type III notch. M1: posterior limit of safe zone;  
M4: width of scapula

FIGURE 6. Correlation between M2 and M4  
of type III notch. M2: posterosuperior limit of  
safe zone; M4: width of scapula

FIGURE 7. Correlation between M4 and  
STD of type III. M4: width of scapula; STD: superior 
transverse diameter of suprascapular notch
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width of scapula (M4) and STD of SSN (Figure 7), 
and a negligible correlation was seen with MTD 
of SSN (Figure 8). However, a negative correla-
tion was found between the length of scapula 
and maximum depth (MD) of type III SSN. The 
Pearson correlation indexes between safe zone 
(M1 and M2) and the dimensions of type III SNN 
(width and depth) are shown in Table 4. q

DISCUSSION

The SSN is an anatomical structure of great 
clinical importance because it is a probable 

site of SN compression. Suprascapular nerve en-
trapment is an acquired neuropathy secondary 
to nerve compression in the bony SSN more 
than spinoglenoid notch (11). The suprascapular 
nerve may be also injured during various surgical 
procedures such as blind drilling during ar-
throscopic Bankart surgery, labrum repair in the 
rotatory cuff tear of shoulder joint and decom-
pression of suprascapular entrapment due to 
proximity of the nerve to the operative field (12). 
De Mulder et al and Warner et al (3) described 
that the distance between the SSN and the mar-
gin of the glenoid cavity was critical during open 
surgical procedures. The supraglenoid tubercle, 
posterior margin of the glenoid cavity and base 
of the scapular spine are used as landmarks du-
ring surgical interventions and its critical distance 
is used to provide a rough idea for safe advance-
ment during surgeries in shoulder region and to 
avoid complications. Various authors classified 
SSN in different populations on the basis of 
notch parameters and shape (4, 17, 13).

In their study, Rengachary et al (4) reported 
six types of suprascapular notches: type I – the 
entire superior border of the scapula shows a 
wide depression from the medial superior angle 
to the base of the coracoid process; type II – a 
wide and blunt V-shaped notch; type III – sym-
metrical U-shaped notch with parallel margins; 
type IV – a small V-shaped notch;  type V – simi-
lar to type III with the medial part of the ligament 
ossified; and type VI – with the ligament com-
pletely ossified and forming a foramen. 

In the present study, we classified suprascapu-
lar notches based on Rengachary system. We 
found that type III SSN was the most prevalent 
(32%), which was in accordance with the studies 
of Rengachary et al (4), Sinkeet et al (13), Natsis 
et al (14), and Muralidhar et al (15), followed by 
type I (25.5%), type II (22.5%), type VI (10%), 
type IV (5.5%) and type V (4.5%). STD and MTD 
of type III notch is greater than that of the other 
notches, that of type V notch being the least. The 
maximum depth of type III and type II notches is 
greater than the other types of notches, while 
that of type IV notch is the least (Table 3). Thus, 
we could conclude that type III notch had a 
greater transverse diameter and depth, while 
type IV had the least depth and diameters, ma-
king the notch very narrow and hence, predis-
posing to SN injuries. Also, types V and VI not-
ches, with partial and completely ossified 
superior transverse scapular ligament respective-
ly, are more prone for suprascapular nerve en-
trapment. Also, the distance between the notch 
and posterior glenoid rim of safe zone is less in 
type IV notch, minimizing the safe zone for su-
prascapular surgery.

The size and shape of SSN plays an important 
part in predisposition of SN entrapment, assu-
ming that the narrow notch provides more 
chances of nerve entrapment than the wider 
notch. A V-shaped notch would be more likely 
associated with nerve entrapment (11). In the 
present study, we found a moderate positive li-
near relationship between the posterior limit of 
safe zone in type III notch and width of scapula; 
also, a weak positive linear relationship was ob-
served between STD of type III and M4 width of 
scapula, and a negative linear relationship be-
tween maximum depth (MD) of type III and M3 
length of scapula, similarly to the study conduc-
ted by Polguji et al (5). It is assumed that wide 
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FIGURE 7. Correlation between M4 and  
MTD of type III. M4: width of scapula; MTD: middle 
transverse diameter of suprascapular notch
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scapulae may have wide SSN and longer scapu-
lae may have deeper SSN.

According to Sinkeet et al (13), SN entrap-
ment neuropathy is associated with SSN mor-
phology and revealed three morphological varia-
tions (U, V and J). In the present study, we found 
that, among all notches, 39.3% were U shaped, 
1.6% J shaped, and 28.1% V shaped, which was 
in accordance with the studies of Ticker et al (7) 
and Sinkeet et al (13).

A safe zone has been described to avoid inju-
ries during surgical procedures, based on the criti-
cal distance within which they can be done safely 
(4). It has been reported that 2.3 cm from the gle-
noid rim at the level of the superior rim of the 
glenoid and 1.4 cm from the posterior rim of the 
glenoid at the level of the base of the scapular 
spine were safe (16). In this study, the mean dis-
tances are 2.9 and 1.6 cm, respectively, and in 
few scapulae, the corresponding distances were 
less than the mentioned safe zones, as commonly 
noted in type II, followed by type IV. Thus, extra 
caution is needed in carrying out shoulder proce-
dures in the mentioned types of SSN. q

CONCLUSION

The present study provides values of morpho-
metric measurements of suprascapular notch 

along with safe zone, which is essential for clini-
cians in making proper diagnosis like clinical 
screening in high risk populations by specialists in 
sport medicine, orthopaedics, radiology and gene-
ral surgery, as well as surgical interventions using 
either open- or endoscopic techniques, coupled 
with histopathological studies on suprascapular 
nerve. It is also a helpful approach in designing im-
plants for shoulder joint in India. This study is used 
in further investigations for the management of su-
prascapular nerve entrapment and provides addi-
tional data to the existing literature. q
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ABSTRACT
Background: The knowledge of sacral hiatus anatomy is crucial in clinical situations requiring caudal 

epidural block for various diagnostic and therapeutic procedures of the lumbosacral spine to avoid complications 
and failure rate. This study was undertaken to compare morphometric characteristics of sacral hiatus in human 
dry sacra and pelvic radiographs for placing the needle more accurately in the sacral hiatus landmarks to 
permit correct, painless, and uncomplicated caudal epidural accesses.

Materials and methods: The present study was done on 138 human adult dry sacra and 110 anteroposterior 
lumbosacral spine radiographs of the North Karnataka region of India. Sacral hiatus was evaluated in each 
sacrum based on its shape, level of its apex, and base according to sacral and coccygeal vertebrae, length, 
anteroposterior diameter at its apex, and transverse width at its base. 

Results: The mean length of sacral hiatus in men and women was 27.81+1.17 mm and 24.73+2.21 mm, 
respectively. The mean anteroposterior diameter of the sacral hiatus at the apex was 6.24+2.73 mm in males 
and 6.63+2.81 mm in females. The transverse width of the sacral hiatus at the base was 17.56+1.81 mm in 
males and 17.92+2.59 mm in females. The location of the apex of sacral hiatus was the highest in number at 

2020; 15(4): 468-476
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INTRODUCTION

The sacrum is a triangular wedge-shaped 
bone that is composed of five fused 
sacral vertebrae. It articulates with the 
lumbar spine superiorly, the iliac bones 
laterally, and the coccyx inferiorly (1). 

The posterior midline crest represents the verte-
bral spines. Sacral and coccygeal cornua are im-
portant landmarks for the identification of the 
sacral hiatus (SH) and increase the success rate of 
the caudal epidural block (CEB) (2). These land-
marks are easily palpable in infants and children, 
but can be very difficult in adults because of the 
increase in fat and tissue content in this area (3). 
Lack of fusion or the absence of the S4-S5 lami-
nae gives rise to the SH. The SH contains: 1) a 
pair of the fifth sacral nerves, which groove the 
lateral parts of the fifth sacral vertebra; 2) a pair 
of coccygeal nerves; 3) filum terminale externa, 
which passes to the coccyx; and 4) fibrofatty tis-
sue (3). Sacrococcygeal symphysis is stabilized by 
dense sacrococcygeal ligament as well as liga-
mentum flava (4, 5). 

In the current study, we aimed to find out the 
anatomical variations of SH by morphometric 
and radiological measurements, as the reliability 
and success of caudal epidural anesthesia de-
pend upon anatomical variations of sacral 
hiatus. q

MATERIAL AND METHOD 

The material for the present study consists of 
sacra from 138 adults (86 males and 52 fe-

males), which were collected from the Bone 
Bank Department of Anatomy, and 110 pelvis 
radiographs of normal adults (46 males and 64 

females), which were collected from the Depart-
ment of Radiology Faculty of Medicine, Shri 
B.M. Patil Medical College Hospital and Re-
search Center, BLDE (deemed to be University) 
Vijayapur, India. All selected sacra were normal, 
fully mature and ossified, and devoid of any frac-
tures or pathological changes. Methods of mea-
surements, index calculation and statistical 
methods were used. The different parameters of 
each sacrum studied by us include: 1) SH shape, 
noted by appearance; 2) level of SH apex, noted 
with respect to the sacral vertebra; 3) SH length, 
measured from the midpoint of the base to the 
apex; 4) the measured SH anteroposterior depth 
of the apex; and 5) SH transverse width at the 
base, measured between the inner aspects of 
sacral cornua using a Digital Vernier Caliper. 

1) Maximum length is the distance between 
the middle points on the anterosuperior margin 
of the promontory to the middle of the anteroin-
ferior margin of the fifth sacral vertebrae. 

2) Maximum sacral width is the most distant 
point on the sides of the ala of the sacrum. 

3) Mid ventral curved length measured along 
the midline of the pelvic surface of the sacrum 
from the middle of the anterosuperior margin of 
the promontory to the middle of the anteroinfe-
rior margin of the fifth sacra by using a flexible 
measuring tape. 

4) Transverse diameter of the body of the first 
sacral vertebra [S1]: measurements were taken 
from the right to the left end of the body of sacral 
promontory. 

5) The anteroposterior diameter of the body 
of the first sacral vertebra [S1]: midpoint anterior 
border of sacral promontory to the midpoint of 
the posterior border of the first sacral vertebral 
body. 

the level of the fourth sacral vertebra (23.63%). The location of apex in radiographs of all lumbosacral spine 
S3 showed 49.09% maximum. The location of the base of the sacral hiatus was observed in the dry sacra at 
the level of the fifth sacral vertebra (64.54%). In the present study, different shapes of the sacral hiatus were 
recorded. The most common shape in males and females was inverted U shape (42.02%), followed by inverted 
V shape (26.08%) and dumbbell shape (12.31%). The least common shape was observed in the bifid sacra 
(5.07%). In 2.17% of cases, sacral hiatus was absent. Percentage of absence, agenesis, irregular, and bifid 
shapes were found rather in female than male sacra. An anteroposterior view of spine radiograph showed sacral 
hiatus agenesis in both females (7.81%) and males (4.34%). The anatomical knowledge of sacral hiatus and its 
variations are important in caudal epidural anesthesia, and it may improve the success rate of caudal epidural 
anesthesia.

Keywords: sacral hiatus, caudal epidural anaesthesia, anatomical variations.
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 6) Sacral index = 

7) Corporo-basal index = 

RESULTS

Observations were made on 138 dry sacra 
and 110 anteroposterior sacral radiographs 

of both males and females, which showed sig-
nificant morphological findings.  

Assessment of sacral hiatus

Out of the 138 dry sacra studied by us, the most 
common shape of SH recorded in the present 
study was inverted U shape (42.02%), followed 
by inverted V shape (26.08%), dumbbell 
(12.31%), irregular (7.24%) bifid (5.07%) and 
M shape (2.17%). The most common shapes of 
dry sacra were U, V and dumbbell shapes in 
men, and bifid and irregular shapes in women. 
Agenesis of sacral hiatus was detected in 2.89% 
of all sacra, out of which 3.84% in females. Thus, 
complete agenesis of the dorsal wall of sacrum is 
more common in females than males. In both 
male and female sacra, the least common shape 
was M (2.17%) and bifid shape (5.07%) (Table 2, 
Figure 4a). Absence of sacral hiatus was found in 
3.84% of female sacra (Table 1). 

sACrAl hiAtus: MorPhoMetriC AnD rADiologiCAl stuDy

FIGURE 1. Measured parameters of the sacral 
hiatus. 1) height of sacral hiatus; 2) width 
of sacral hiatus at the level of sacral cornua; 
3) distance from hiatus apex to the level of 
S2 foramina; 4) distance between the left 
superolateral sacral crest and sacral hiatus apex; 
5) distance between the right superolateral sacral 
crest and sacral hiatus apex; and 6) distance 
between two superolateral sacral crests (base of 
the triangle)

=
sacral width x 100

sacral ventral straight length

=
transverse diameter of body of S1 x100

width of sacrum

TABLE 1. Morphometric parameters of dry sacra

TABLE 2. Different 
shapes of sacral hiatus  
in dry sacra
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Table 1 shows the mean and standard devia-
tion (SD) of maximum height, width, and antero-
posterior diameter sacral index curvature index 
corporo-basal index of SH in all male and female 
sacra. 

The mean length of dry sacra in males and females 
was 108.60+14.21 mm and 97.69+11.9 mm, 
respectively. The mean anteroposterior diameter 
of dry S1 sacra was 35.47+7.80 mm in males 
and 33.46+7.57 mm in females. The transverse 

width at the base of sacra was 97.69+12.80 mm 
in males and 103.55+13.19 mm in females. The 
maximum sacral width and sacral index were 
significantly increased in females comparatively 
with males, whereas the sacral length and mid-
ventral curved length and curvature index were 
significantly increased in male subjects.

The mean length of SH was 26.80+2.14 mm. 
The mean transverse width at base was 
17.70+2.14 mm and the mean anteroposterior 
diameter of SH 6.80+2.81 mm. The width at 
apex and base was 6.48+1.46 mm and 
17.70+2.14 mm, respectively. The anteroposte-
rior diameter was significantly increased in fe-

FIGURE 2. Posterior surface of sacra showing: 
(a) inverted U shaped sacral hiatus with its apex 
at the level of S4 and its base at S5 in in Indian 
female adults; and (b) inverted V shaped sacral 
hiatus with its apex at the level of S3 and its 
base at S5 in Indian male adults.

FIGURE 3. Posterior surface of sacrum showing: 
(a) dumbbell shaped sacral hiatus with its apex 
at the level of S4 and its base at S5 in Indian 
male adults; and (b) irregular shaped sacral 
hiatus at S3 and its base at S5 in in Indian 
female adults

FIGURE 4. Posterior surface of sacrum showing: 
(a) bifid shaped SH in Indian female adults;  
(b) M shaped sacral hiatus in in Indian male 
adults

FIGURE 5. Posterior surface of sacrum showing: 
(a) absent sacral hiatus in Indian female adults; 
b) complete agenesis of the sacral canal in Indian 
male adults.

TABLE 3. 
Length width 
and anteropos-
terior diameter 
of sacral hiatus 
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TABLE 4. Different locations of sacral hiatus apex in adult dry sacra

TABLE 5. Different locations of sacral hiatus base in relation 
to sacral and coccygeal vertebrae in adult dry sacra 

TABLE 6. Anteroposterior diameter of sacral hiatus apex in adult 
dry sacra 

TABLE 7. Different shapes of sacral hiatus in anteroposterior  
lumbosacral spine radiographs of Indian adults 

FIGURE 6. Anteroposterior view of male 
lumbosacral spine radiograph showing inverted 
U shaped sacral hiatus and its apex at the level of 
S3 and its base at S5

FIGURE 7. Anteroposterior view of male 
lumbosacral spine radiograph showing inverted 
V shaped sacral hiatus and its apex at the level of 
S4 and its base at the level of the coccyx

FIGURE 8. Anteroposterior view of female 
lumbosacral spine radiograph showing dumbbell 
shaped sacral hiatus and its apex located at the 
level of S4 and its base at the level of the coccyx
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male dry sacra (6.63+2.81), and the length of 
SH was higher in male sacra (27.81+1.17 mm) 
(Table 3).

The levels of the apex and base of each SH of 
dry sacra were determined according to the 
sacral and coccygeal vertebrae (Tables 4-6; Fi-
gures 2-5). Among all sacra, the most common 
location of SH apex was found at the level of the 
fourth sacral vertebra (58.69%), followed by SH 

base (70.28% at the level of the fifth sacral verte-
bra in all sacra). The anteroposterior diameter of 
SH was 54.34%. All three parameters were sig-
nificantly increased in female dry sacra. 

Radiographic observations of the pelvis 
showed U shaped SH in 35.93% of cases. V shape 
was the second commonest shape in 23.43% of 
female radiographs. Agenesis of SH in pelvic ra-
diograph was significantly increased (7.81%) in 
Indian women. The remaining shapes showed 
by pelvic sacral radiographs were almost similar 
in both sexes (Table 7, Figures 6-10).   

Tables 8 and 9 show the level of the apex and 
base of SH. The apex of SH was found to be 
most common at the level of the third sacral ver-
tebra in 54 (49.09%) sacra and fourth sacral ver-
tebra in 26 sacra bones (23.63%); the apex at the 
level of the second sacra was seen in 11 (10%) 
and at the level of the fifth sacral vertebra in 10 
(9.09%). While the level of the base was com-
mon at the level of the fifth sacra vertebra in 71 
(64.54%) sacra and that of the fourth sacra verte-
bra in 24 (21.81%), base at the level of coccyx 
also observed in six (5.45%) Indian adults’ pelvic 
radiographs of SH. q

DISCUSSION

Anatomical variations in morphology and 
morphometry of sacral hiatus are more clini-

cally and surgically important, since this route is 
frequently utilized for caudal epidural anesthesia 
(CEA) in perineal surgery and caudal analgesia 
for a painless delivery. The sacrum is a wedge-

FIGURE 9. Anteroposterior view of female 
lumbosacral spine radiograph showing agenesis 
of sacral hiatus

FIGURE 10. Anteroposterior view of male 
lumbosacral spine radiograph showing 
incomplete sacral hiatus and its apex at the level 
of S4 and its base at S5

TABLE 8. Different locations of sacral hiatus apex in 
anteroposterior lumbosacral spine radiographs of Indian adults

TABLE 9. Different locations of sacral hiatus base in sacral 
and coccygeal vertebrae in anteroposterior lumbosacral spine 
radiographs of Indian adults
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shaped triangular bone formed by the fusion of 
all sacral vertebra and completes the lower end 
of the skeleton of the vertebral column by pro-
tecting the meningeal part of the spinal cord. 
Sacral somites contribute to the development of 
the sacrum during the end of the first month of 
development. The secondary centers of ossifica-
tion appear in adolescence. Any defect in the 
formation of primary centers may lead to incom-
plete formation of the sacral canal and incom-
plete ossification of the laminae (5). The incom-
plete fusion of posterior elements of the fifth or 
fourth sacral vertebra results in the formation of 
SH. Sacral hiatus is used for caudal epidural 
block in orthopedic therapeutic and diagnostic 
procedures (2). Epidural corticosteroid injections 
can be given into the SH to treat sciatica and 
chronic low back pain in clinical cases (6).  

Shape of hiatus 

Unilateral incomplete development of sacra, 
flattened SH, reduced sacral size, and presence 
of ossified sacrococcygeal ligament in SH is the 
causative factor for change in the shape of sacral 
hiatus. Different shapes of SH were studied, the 
most common being the inverted U shape: 58 
(42.02%). This finding is similar to those reported 
by Aggarwal et al. (7) (40.35%), Seema et al. (8), 
and (42.47%) Desai et al. (9) (42.12%). U shape 
was significantly more frequent in male than fe-
male sacra (48.21%). The second commonest 
shape noted was the inverted V shape (26.08%). 
These findings were similar to those reported by 
Seema et al. (8) (27.51%) and Mustafa et al. (10) 
(24%). Inverted V shape was more significantly 
seen in female than male sacra (34.61%). We 
found dumbbell shaped sacra in both sexes: 
15.11% in men and 17.39% in women. Sacral 
hiatus was absent in 2.17% of cases, which was 
close to the findings described by Seema et al. 
(8) (2.51%). In the study of Sengoku N et al. (11), 
absent SH was found in 4% of cases, which was 
a significantly higher percentage than ours. Sacral 
hiatus absence is one of the anatomical regions 
for caudal epidural anesthesia failure and needle 
damage (12). Radiograph of anteroposterior 
view of the pelvis showed the highest incidence 
(6.36%) of agenesis SH, and it was significant in 
female radiographs. Agenesis of SH be due to 
condyle regression syndrome, spina bifida, and 
Currarino syndrome.    

Apex of the sacral hiatus

In the dry sacra, the apex of SH was located at 
the level of S4 in 81 (58.69%) of cases. Radio-
graphs of anteroposterior view of the pelvic sacra 
showed apex of SH at S3 level vertebra in 54 
(49.09%) of cases. Incidence of SH at S3 level 
was significantly higher in female 33 (51.56%) 
than male radiographs. The apex of SH is a no-
table landmark for carrying out the successful 
caudal epidural block. Knowledge about the 
apex of SH is important when it is located at the 
level of S2 or S3 vertebra because of more 
chances of puncture of the dural sac during CEA 
as the apex is very close to the lower limit of the 
dural sac (13). When it is extended up to lumbar 
spinous processes, it is important to develop the 
techniques to prevent neurological injury associ-
ated with neuraxial injections.

Base of sacral hiatus

In the present study, the base of SH was most 
commonly seen at the level of the fifth sacral ver-
tebra in 97 (70.28%) of all sacra. The findings 
were more similar to those reported by Kumar 
et al. (14) (81.17%) and Seema et al. (8) (71.67%). 
On the other hand, it was least found at the level 
of coccyx: 9 (6.52%). Precise knowledge about 
the shape and extent of SH is important because 
it is the site where caudal anesthesia is given in 
surgical, obstetric and gynecological, and uro-
logical operations. Results of anteroposterior ra-
diographic observations of pelvic sacra at the 
level of the fifth sacral vertebrae were observed 
in 71 (64.54%) of cases. Anteroposterior view of 
a radiograph of the base of SH at the level of the 
coccygeal vertebra was found in 6 (5.45%) of 
cases. The base of SH at the coccygeal vertebra 
level may lead to coccygeal ankylosis. 

Length of the sacral hiatus

In the present study, the length of SH was 
27.81±1.17 mm in males and 24.73±2.21 mm 
in females, similarly to the study of Kumar et al. 
1992 (14), in which the mean length of SH was 
20 mm. Similar results have been also noted in 
earlier studies of Trotter et al. 1944 (15), in which 
the length of SH varied between 0–60 mm, with 
a mean value of 22.5 mm. Nagar SK, Nadeem G, 
Sinha MB (16-18) reported the length of SH from 
10-30 mm. Longer SH reduce the length of the 
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sacral canal, increasing the possibility of needle 
puncture of the dural sac. Deposition of fat in 
other connective tissue reduces the length of SH 
in obese people, which makes it difficult to lo-
cate the SH and increases the likelihood of cau-
dal epidural block (CEB) failure rate (19).

Width of sacral hiatus at the base

The width at the base of SH was 17.56±1.81 mm 
in males and 17.92±2.59 mm in females. This 
was almost similar to an earlier study conducted 
by Trotter and Letterman (15), in which the 
width at the base varied between 7–26 mm, 
with a mean of 17 mm, Lanier et al. (20), who 
re ported a mean width at the base of 19.3±0.3 mm, 
and Pandey et al. (21), who reported 5-20 mm in 
male sacra and 8-18 mm in female sacra. Sekigu-
chi et al. (22) reported less than 10 mm of the 
width of SH at the base, while Patil Dhananjay 
et al. (23) found a width of SH ranging between 
9–20 mm, with a mean of 13.71. Morphometry 
of SH at the base is important in caudal anesthe-
sia, and it would not be safe to push the needle 
beyond 7 mm to avoid dural puncture.

Anteroposterior diameter 

The anteroposterior diameter of the sacral canal 
at the apex of SH is important as it should be 
sufficiently large to introduce a needle. Various 
anteroposterior diameters of SH lead to 
subcutaneous deposition of an anesthetic drug. 
In the present study, the anteroposterior diameter 
at the apex of SH was 6.24±2.73 mm in males 
and 6.63±2.81 mm in females. Earlier studies 
reported the following values of the mean 
diameter of SH: 6.1±0.2 mm [Lanier et al. (20)], 
5 mm in white people and 6 mm in black people 
[Trotter et al. (15)], and 5-20 mm (mean of 
1.3 mm) in male sacra and 8-18 mm (mean of 
1.25 mm) in female sacra [Vinod Kumar et al. 
(14)]. Sekiguchi et al. (22) found an antero-
posterior diameter of the sacral canal less than 
2 mm in 1% of specimens, which made it difficult 
to use a 22 gauze needle for caudal epidural 
block. 

Caudal epidural anaesthesia

Sacrum provides a reliable and effective block 
for operations that involve low lumbar and sacral 
dermatomes. A caudal epidural block is a com-
monly used technique for surgical anesthesia in 
children and chronic pain management in adults, 
especially in control of intraoperative analgesia 
such as genitourinary surgery and labor pain. It is 
performed by inserting a needle through the SH 
to gain entrance into the sacral epidural space. 
For the caudal epidural catheter insertion, poste-
rior superior iliac spines of the ilial part of the hip 
bone are palpated. The line between both the 
spine is called the Tuffiers line forms the base of 
the equilateral triangle of the sacrum (Figure 1). 
The success rate depends on accurate localiza-
tion of SH, but these considerable anatomical 
difference in its size and shape makes the CEB 
difficult and increases the likelihood of failure. q 

CONCLUSIONS

The knowledge of anatomical variations of 
sacral hiatus is important while the adminis-

tration of caudal epidural anesthesia. Variations 
in the shape and level of hiatus may lead to fai-
lure of caudal epidural block. Knowledge of 
these variations may improve the success of CEB. 
It is also important during the reporting of CT 
and MRI and for the differential diagnosis of low 
backache and other neurological symptoms, 
clinical cases related to the lumbosacral and sa-
crococcygeal region. This study has some limita-
tions related to the fact that measurements were 
performed on the Indian adult dry sacra. Hence, 
a generalization of these results to other races is 
not straightforward and may limit their applica-
bility. q 
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ABSTRACT
Background: One of the most impressive factors discouraging many people from seeking dental treatment 

is the fear of experiencing pain during dental procedures. Thus, the use of an effective method for pain 
control is vital in this regard. Articaine, which has an additional ester and thiophene groups that increase 
its biosolubility and permeability compared to older anesthetic agents, can be more effective on inducing 
anesthesia during dental treatment. Given the inconsistent currently available information on this concept, 
the present study was designed to compare the efficacy of articaine with that of lidocaine on pain control 
during pulp treatment of deciduous molar.

Methods and materials: In this cross-sectional study, 38 patients who needed pulpotomy in both 
mandibular second molar of primary teeth were randomly divided into two groups, using the Randlist 
software. In the first meeting, infiltration with articaine 4% (epinephrine 1/100 000) was performed for 
all patients in group 1 on the left side of the mandible. At the next appointment, inferior alveolar nerve 
block was done with lidocaine 2% on the right side of the mandible (epinephrine 1/80 000). Notably, for 
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INTRODUCTION

Controlling the pain during dental 
procedures is one of the pivotal aims 
of all professionals working in this 
field (1). Pain control in pediatric 
dentistry is of great importance be-

cause adverse childhood experiences give rise to 
further fear and anxiety in adolescence (2). 
Moreover, pain management is one of the most 
momentous aspects of behavioral guidance in 
children undergoing dental treatment (3). In this 
regard, the most common method for this pur-
pose is applying local anesthesia to block the pe-
ripheral nerves and to prevent the transmission 
of pain during dental procedures (4). Dental 
anes thetic materials include lidocaine, bupiva-
caine, etidocaine, articaine, and mepivacaine. 
Lidocaine, as the safest and most commonly 
used anesthetic agent, was discovered in 
1942 (5, 6). After the introduction of lidocaine, it 
became the most frequently used local anesthe-
sia in medicine and dentistry fields, replacing 
procaine, and it has maintained this status in 
many countries up to now. Today, it is consi-
dered as the “gold standard” and all new local 
anesthetics are usually compared with it. 

Articaine is an amide anesthetic drug with 
rapid onset (45 to 90 seconds) and short acting 
time (10 to 20 minutes), but when combining it 
with epinephrine, its effect could last for a longer 
time. Noteworthy, it is the single local anesthetic 
drug that contains thiophene and an additional 
ester group; therefore, its biotransformation 
could be simultaneously done in plasma and 
liver due to esterase enzyme and microsomal en-
zymes, respectively. Subsequently, such a col-

laboration eliminates the half-life of articaine to 
20 minutes and slumps some adverse effects like 
overdose (7). Early types of articaine cartridges in 
Canada contained methyl paraben preserva-
tives. Although it was shown that parabens were 
less likely to cause allergic reactions, methyl 
paraben has been removed from articaine cart-
ridge in North American states. Articaine has also 
a good diffusion, so it can be passed through soft 
and hard tissue more reliably compared to the 
other anesthetic drugs used in dentistry (9, 8). 
Moreover, it has a strong adhesion to proteins, 
which allows a greater penetration into the 
bone (10, 11).

The conventional method to reach pupal 
anes thesia in the primary mandibular molar is 
inferior alveolar nerve block (IANB). However, 
one of the most prevailing complaints after this 
injection is soft tissue damage in the tongue, 
cheek or lip, which is caused by unwanted biting 
of soft tissue due to numbness. Therefore, it is 
rational to seek an alternative for it.

Although intraligament injection has been 
proposed as a substitute, given the possibility of 
enamel hypoplasia in permanent teeth as a se-
quel of it, using intraligament injection in chil-
dren is not completely approved yet (7, 11).

Infiltration, another technique which has 
been proposed as an alternative, has some ad-
vantages over block such as a shorter course of 
soft tissue numbness and an easier injection 
method (12).

Because of dense cortical bone of mandible, 
which could consequently be a considerable 
barrier against anesthetic drugs distribution in in-
filtration technique (13), the use of articaine, 
which has a better diffusion into soft and hard 

effeCt of AnesthesiA on PAin PerCePtion AnD behAviorAl feeDbACk of ChilDren 

all patients in the second group, the first injection was performed on the right second primary molar with 
articaine 4% (epinephrine 1/100 000), and inferior alveolar nerve block was also done with lidocaine 2% on 
the left side of the mandible (epinephrine 1/80 000).

Results: Of the 38 patients included in the current study, 10 (26.3%) subjects in the lidocaine group and 
nine (23.6%) in the articaine group complained of pain during their dental treatment procedures, but this 
difference was not statistically significant.

Conclusion: According to the findings of this study, buccal infiltration of 4% articaine had a comparable 
anesthetic outcome to that of 2% lidocaine for inferior alveolar nerve block in pulp treatment of the second 
primary mandibular molars.  

Keywords: articaine, lidocaine, pulpotomy, pain.
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tissues, can lead to a more effective anesthesia 
(14).

Methemoglobinemia is one of the possible 
side effects of articaine used in high dosage. Ac-
cordingly, such reaction ostensibly comes after 
an intravenous injection of drug and no case of 
such reactions has been reported up to now fol-
lowing articaine injection for a usual dental pro-
cedure. Notably, the use of articaine in patients 
with idiopathic or congenital methemoglobin-
emia as well as those with anemia, heart or respi-
ratory failure is contraindicated, because it could 
ingenerate hypoxia (ASA IV and III). Another 
contraindication is a proven allergy to sulfur-
containing drugs. In this regard, a case of allergic 
reaction to articaine in the dental office has been 
recently reported (1). Figure 1 illustrates the 
structure of articaine. 

Given all the above-mentioned reasons, this 
study was conducted with the aim of comparing 
the effects of buccal infiltration with 4% articaine 
and those of inferior alveolar nerve block with 
2% lidocaine on pain perception and behavioral 
feedback of children during pulp treatment of 
mandibular second primary molars. q

MATERIALS AND METHODS 

In this study, sampling was performed using the 
simple random method for four months, from 

October 2017 to the end of December 2017, 
among pediatric patients who were referred to 
the Dentistry Faculty of Tabriz University of Me-
di cal Sciences, Iran.

 In order to determine the sample size, we 
considered the results of a similar study (5) that 
used average pain rate in SEM (sound, eye, and 
motor) and Wong-baker (faces pain rating) scale 
to assess pain in the articaine group (16±2.46) 
and lidocaine group (19±5). Afterwards, 38 pa-

tients were selected based on α=0.05, po-
wer=80% and fault=10%.

Inclusion criteria: 1) children with both pri-
mary second molars of mandible needing pulp-
otomy, whose radiographic symptoms confirm 
requisite of pulp therapy; 2) children with no 
inflammatory lesions (abscesses, fistulas) in the 
buccal mucosa of their second primary mandi-
bular molars; 3) children in the age group of 
4-6 years old; 4) children who were ranked 3 or 
4 on Frankl scale; 5) children who had no medi-
cal problems with local anesthesia; 6) children 
who were physically and mentally healthy; 
7) children who had no spontaneous pain in the 
above-mentioned teeth.

Exclusion criteria – Children whose second 
primary molars were necrotic or had spontane-
ous pain or nocturnal pain, irreversible pulpit 
along with radiographic symptoms such as inter-
nal or external root resorption, and PDL wide-
ning or hyperemic pulp were excluded from this 
study.

Injection method – Subjects were randomly 
divided into two equal groups using Randlist 
software. In order to eliminate possible interfe-
ring factors, this study was done in a split mouth 
manner. In the first meeting, infiltration was per-
formed with 4% articaine and epinephrine 
1/100 000 (Artinibsa, Inibsa, Barcelona, Spain) 
for all patients in group 1 on their second pri-
mary molar of left side. During the next session, 
inferior alveolar nerve block with lidocaine 2% 
along with epinephrine 1/80 000 (DaruPakhsh, 
Tehran, Iran) was done on the right side.

For all patients included in the second group, 
the first injection for IANB was done with lido-
caine 2% and epinephrine 1/80 000 (DaruPakhsh, 
Tehran, Iran) on the left side, and in the next ap-
pointment, infiltration of 4% articaine with epi-
nephrine 1/100 000 (Artinibsa, Inibsa, Barcelo-
na, Spain) was performed on the right side.

Infiltration technique – The needle tip was 
placed in the buccal vestibule and then directed 
to the apex of the tooth and about one-third to 
one-fourth of the cartridge had slowly dis-
charged (5).

Inferior alveolar nerve block technique – 
The thumb of non-operating hand was placed 
on the occlusal surface of intended side and pro-
truded toward the inner oblique ridge of ramus 
and then placed in touch with retromolar pad. 
The syringe was directed between the two man-

FIGURE 1. Articaine 
structure
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dibular primary molars of opposite side and the 
needle was then pushed forward until hitting the 
bone, then the injection was slowly done (15). 
After three to five minutes, treatment was star-
ted, and numbness in the lower lip indicated 
that anesthesia has begun (1).

Anesthesia was assessed by a pediatric dentist 
in both groups by observing each child’s reaction 
during performing the dental procedure using 
SEM scale and Wong-baker faces pain rating 
scale.

All injections have been performed by a pedi-
atric dentistry who was resident in Pediatric den-
tistry Department of Tabriz University of Medical 
Sciences.

SEM pain scale – SEM pain scale is known as 
one of the behavioral evaluation scales by which 
the observer can determine the severity of the 
pain based on the child’s pain related symptoms 
received from his/her voice, eyes, and body 
movements. Then, the observer records a num-
ber for each child. In this research, pain ranking 
for all participants via this scale has been done 
by a pedodontist who was blinded to the study.

 Cases who were ranked as 2, 3, and 4 based 
on this scale were then considered as non-anes-
thetized items in the checklist (18, 17, 16). 
Table 1 shows SEM pain scale.

In this study, VAS (visual analogue scale) has 
been also used to measure participants’ pain 
level; VAS diagram is a line with a length of 
100 mm, which a smiling or no hurt face is at 
zero millimeters and “hurts worst” face is at the 
end of the line. The severity of pain should be 
expressed by participant by referring to a point 
between these two faces (19).

While using this scale to prevent counting er-
ror by child, a non-graded version (Wong-baker) 
including six faces – “no hurt, hurts a little bit, 
hurts a little more, hurts even more, hurts a lot, 
and hurts worst“ – was applied. Before injecting, 

all participants received explanations about the 
scale in order to choose the exact face related to 
their pain sensation during pulpotomy. Faces 
placed in positions marked by numbers 2, 4, 6, 
8, and 10 were then considered as painful (17). 
Figure 2 shows the Wong-baker scale.

Statistical methods – Data obtained in this 
study were analyzed using descriptive statistical 
methods (percentage of frequency, mean, and 
standard deviation). McNamara test was also 
used to compare the effectiveness anesthetic 
agents in both groups via SPSS 17 software. 
P <0.05 was considered as the statistically sig-
nificant level.

Ethical aspect of study – Prior to applying 
anesthesia, written informed consents were 
taken from the parents of each patient. The pa-
rents did not get charged for this research and 
patients were explained that they could with-
draw from the study at any time they wanted.

This study has been approved by the ethical 
committee of Tabriz University of Medical Sci-
ences with the registration number of 
IR.TBZMED.REC.1396.967 and has also been 
re gistered in IRCT with the registration code of 
IRCT20100125003168N5. q

RESULTS

A total of 48 children of both genders aged 4 
to 6, with a mean age of 3.5 years old, were 

evaluated in this study, but 10 children who had 
no cooperation or were not referred for the se-
cond appointment were excluded from the study.

In this study, there was no statistically signifi-
cant difference in terms of gender.

Based on SEM scale, in the articaine group, 
10 (26.3%) patients reported pain during dental 
procedure, and 28 (73.3%) no pain, while in the 
lidocaine group, nine (23.6%) patients reported 
pain and 29 (76.6%) no pain. Bar chart 1 illus-
trates the number of cases who experienced 
pain according to SEM scale.

According to Wong-baker (VAS) scale, in the 
articaine group, 16 (42.1%) patients reported 
pain and 22 (57.8%) no pain, while in the lido-
caine group, 20 (52.8%) patients reported pain 
and 18 (47.3%) no pain. Bar chart 2 shows the 
number of cases who experienced pain accor-
ding to VAS scale.FIGURE 2. Wong-baker scale
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Based on results of the chi-square test, there 
was no statistically significant difference between 
these two groups. q

DISCUSSION

The main purpose of this study was to com-
pare the anesthetic effectiveness of infiltra-

tion technique using 4% articaine with that of 
IANB with 2% lidocaine in primary second man-
dibular molar that required pulpotomy.

Regarding the shortcomings of IANB, which is 
commonly used to provide anesthesia in the 
mandibular area, in this study we attempted to 
evaluate the efficacy of infiltration method in or-
der to substitute it, if we could reach the desired 
sequel. Furthermore, considering the dense 
mandibular cortical bone, which could be con-

sidered as a strong barrier against anesthetic ma-
terials, articaine was preferred for infiltration 
technique in this study due to its better diffusion 
into the hard tissue (11, 14). 

Articaine has some exclusive pharmacologi-
cal features like replacing the aromatic chain 
with the typhoid one, which soars its lipid solu-
bility and strength compared to lidocaine, conse-
quently leading to a more rapid spread around 
nerves (14, 20).

Moreover, articaine has a good tissue diffu-
sion, so it can be released from soft and hard 
tissues more reliably compared to other anes-
thetics (9, 8). Also, it has a strong bond to pro-
teins, which allows better penetration into the 
bone (11, 10).

Inferior alveolar nerve block technique has 
some demerits such as the possibility of intravas-
cular injection if aspiration is done, which ex-
poses patients to higher risks of overdose, tris-
mus, and hematoma. In addition, this technique 
is difficult and has a relatively higher failure rate 
in getting desired anesthesia compared to other 
methods (14, 2).

Considering the limitations of this study such 
as small sample size and unique sampling loca-
tion, we concluded that anesthesia was provided 
by 4% articaine infiltration in the second primary 
mandibular molars and IANB with 2% lidocaine, 
which are similar in terms of their success rates. 
Thus, it could be nearly rational to switch toward 
infiltration technique with articaine in the man-
dibular area.

A literature review revealed some similar re-
cent reports in this field. The results of a study 
performed by Donohue in 1993 showed that the 
infiltration method could provide a favorable an-
esthesia in the first primary mandibular molar for 
restoration, pulp therapy, and extraction (21).

In another study conducted by Arrow in 
2012, the efficacy of articaine 4% infiltration was 
compared with that of lidocaine 2% IANB for the 
restoration of primary mandibular molars. Al-
though the success rate in the articaine group 
was slightly higher than lidocaine (71% vs 64%), 
this difference was not statistically significant 
(22), which literally confirmed our findings.

In 2013, Tortamano et al. evaluated the onset 
and duration of pulpal anesthesia using articaine 
4% and lidocaine 2% for IANB. Finally, they 
came to the result that the articaine group had a 
rapid onset and a longer pulpal anesthesia (23), 

effeCt of AnesthesiA on PAin PerCePtion AnD behAviorAl feeDbACk of ChilDren 

FIGURE 3. The number of cases with or without experience 
of pain according to SEM scale

FIGURE 4. The number of cases with or without experience 
of pain according to VAS scale
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which could be considered as a confirmation of 
the higher potency of articaine, as mentioned 
earlier. 

In the same line, Jung’s study, which over-
hauled pulp sensitivity via a pulp tester, conclu-
ded that infiltration with 4% articaine had a more 
rapid onset and an equal efficacy in pulpal anes-
thesia versus IANB with lidocaine 2% (24).

In 2010, a study conducted by Katyal (25), 
which compared the efficacy of articaine to that 
of lidocaine in the mandibular and maxillary 
teeth, through infiltration and IANB techniques, 
it was indicated that articaine was more success-
ful in development of anesthesia in the first man-
dibular and maxillary teeth.

In 2014, Nydegger (26) compared the effec-
tiveness of three anesthetics materials, including 
articaine, lidocaine, and perlocaine, in the infil-
tration method for the first permanent mandibu-
lar molar. The results of this study showed a suc-
cess rate of 55% for articaine, 33% for lidocaine, 
and 32% for perlocaine, which featured an im-
mense efficacy of articaine in the infiltration 
technique, and especially in the denser bone of 
the mandible.

Unlike the aforementioned studies, Sharaf 
et al (27) investigated 80 children aged between 
three and nine years old using two different 
methods of infiltration and IANB for various den-
tal procedures, including restoration, pulp thera-
py, and extraction on the first primary mandibu-
lar molar. The authors found that the effectiveness 
of infiltration in pulp therapy was much lower 
than IANB. However, these two types of injec-
tions had the same results for extractions and 
restorations. Correspondingly, although this fin-
ding is in discordance with ours, in Sharaf’s 
study, the type of anesthetic agent was not con-
sidered as an impressive factor on infiltration ef-
ficacy.

Similarly, in a study by Oulis, who investiga-
ted the efficacy of infiltration on pulpotomy, res-
toration, and extraction of primary mandibular 
molars, it was shown that infiltration did not pro-
vide favorable anesthesia for pulpotomy and ex-
traction (28). Moreover, the anesthetic agent in 
this study was lidocaine, which reportedly had 
less penetration to the cortical bone of the man-
dible compared to articaine.

 The different results obtained from SEM and 
VAS scales in our study can probably be due to 
the fact that in VAS, children reported pain even 
during injection, while in SEM, a pedodontist re-
corded each child’s reaction during dental pro-
cedures.

It should be noted that the sample size, tech-
niques of applying anesthesia and dosage of epi-
nephrine, background disease, site of injection, 
and patients’ age can all affect the heterogeneity 
of results obtained in various studies.

CONCLUSION

According to results of this study, buccal infil-
tration of 4% articaine has a comparable an-

esthetic outcome with 2% lidocaine IANB for 
pulp treatment of the second primary mandibu-
lar molars. However, further studies are needed 
to replace this method in the mandibular area. q
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ABSTRACT
Objective: The aim of the present study was to evaluate maintenance of the original anatomy of the root 

canal diameters instrumented with the Mtwo rotary instruments and BioRace file systems.
Material and method: Acrylic resin blocks with 160 simulated root canals with an angle curvature 

15°-30° were taken into consideration in the present comparative study. The 160 simulated root canals were 
divided into two groups, each of them containing 80 acrylic resin blocks. Each group was divided into two 
subgroups (n=40 canals each). The simulated root canals subgroups were prepared with Mtwo and BioRace 
rotary nickel–titanium instruments. The results were scrutinized using analysis of variance (ANOVA)-test 
and Tukey’s test. The significance level was set at P < 0.05.  

Results: No significant difference was noted between the Mtwo rotary instruments and BioRace files as 
they both had equal value in the coronal section (P=.000) in S1 (D1) and S1 (Dpi). The results of Tukey’s 
test revealed a significant difference between the Mtwo rotary instruments and BioRace files in middle 
and apical section with the value (P=.003) in S3 (Dpi) and S4 (Dpi). The results of Tukey’s test found out 
a significant difference between the Mtwo rotary instruments and BioRace files in the middle and apical 
section with the respective values (P=.003) in S3 (Ai) and (P=.006) in S4 (Ai).

Conclusion: ccording to the findings of the present study, enlargement of the root canal diameters  
resulted to be better on the middle and apical section of the canal prepared with Mtwo instruments in 
comparison with BioRace instruments. Thus, Mtwo instruments will increase the rate of success of 
endodontic therapy.

Keywords: BioRace, Mtwo, resin blocks, root canal diameters, rotary instruments.

2020; 15(4): 484-489
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INTRODUCTION

Shaping of the root canal system is known 
as the most significant stage in root ca-
nal preparation. Canal shaping is an es-
sential phase for endodontic treatment, 
especially in the curved canals. Prepa-

ring the root canal system is performed through 
removal of necrotic tissues from the root canal in 
order to prevent attack from microbiota within 
the tooth (1-3).

Mtwo rotary nickel-titanium instruments are 
suitable for preparing curved root canals (4). The 
basic set of Mtwo rotary files includes four instru-
ments with variable tip sizes ranging from no. 10 
to no. 25, tapers ranging from .04 to .06–.07 and 
two lengths: 21 and 25 mm. Moreover, file tips 
range in size from 30, 35, 40 and tapers of 0.5, 0.4 
and 0.7 have a large usage (5). According to 
Bürklein et al., using the Mtwo instruments respects 
the root canal anatomy in the apical region (6).  

Mtwo instruments are used in a single length 
technique without early coronal enlargement. 
The file will selectively remove the interferences 
and advance towards the apex without apical 
pressure, because of its lateral pressing move-
ments, and the tooth will undergo a circumferen-
tial cut (7). 

Rotary Mtwo system has a lower risk of instru-
ment fracture and is able to shape symmetrically 
the root canal curvatures, because of the S-shaped 
cross-section which preserves the original shape 
of the root canal anatomy (8). 

The specific design and flexibility of Mtwo in-
struments make them more effective and safer 
regarding the root canal anatomy (9). 

The design of Mtwo instruments has two func-
tions: the first one is to eliminate threading and 
binding in continuous rotation and the second 
one to reduce the transportation of debris towards 
the apex (10, 11). 

BioRace instruments have an electropolished 
surface and a triangular alternating cross-sectional 
cutting, which reduces intraoperative torque va-
lues (12).

The physical characteristics of the BioRace sys-
tem are similar to those of Race system. It was 
presented to the market and is different from the 
regular RaCe instruments in size, taper, sequence 
and shank codes. Changes in sequence of sizes 
and tapers have allowed the required apical sizes 
to be achieved with fewer instruments (13).

The basic BioRace set is used in root canals 
with common diameters and curvature. It com-
prises the following instruments: BR0 (#25.08), 
BR1 (#15.05), BR2 (#25.04), BR3 (#25.06), 
BR4 (#35.04), and BR5 (#40.04). 

The special BioRace set is used to complement 
instrumentation and includes the following instru-
ments: BR4C (#35.02) and BR5C (#40.02) for 
severely curved root canals, and BR6 (#50.04) 
and BR7 (#60.02) for large root canals (14, 15). 
Based on the root canal anatomy, the final apical 
instrumentation can be attained by making use of 
fewer instruments (16). 

The objective of this study is to evaluate the 
efficiency of Mtwo rotary instruments and 
BioRace rotary system in maintaining and re-
specting the root canal anatomy and its diame-
ters. q

MATERIAL AND METHOD

Acrylic resin blocks with 160 simulated root 
canals with an angle curvature of 15°-30° 

were taken into consideration in the present 
comparative study.

The 160 simulated root canals were divided 
into two groups, where each group consisted of 
80 acrylic resin blocks. Each group was divided 
into two subgroups (n=40 canals each). During 
preparation, the blocks were fixed using a con-
tainer. 

The simulated root canal subgroups were pre-
pared with Mtwo and BioRace rotary nickel–tita-
nium instruments. All resin samples were photo-
graphed before and after instrumentation. The 
simulated root canals were measured at four dif-
ferent points of reference, starting at 13 mm from 
the orifice.

Simulated canals

Simulated root canal preparations were performed 
using Mtwo rotary instruments and BioRace files. 
Each instrument was used to shape only four si-
mulated canals, using the crown down technique. 
Before usage, each instrument was coated with 
glycerine, which served as a lubricant. A copious 
irrigation with water was also done after the use of 
each instrument. Two clinicians conducted the 
measurements of canals. After preparation of the 
access cavity, the apical patency of the canals was 

CAnAl DiAMeters instruMentAtion with Mtwo AnD biorACe
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examined using #10 and #15 K-files (Mani Co., 
Tokyo, Japan). 

Group 1 was divided into two subgroups 
(n= 40). In the first subgroup, the canals were 
prepared using Mtwo rotary system (VDW, Mu-
nich, Germany). The following Mtwo instruments 
sequences were used: 10/0.04, 15/0.05, 20/0.06 
and 25/0.06. The Mtwo rotary instruments en-
tered in the full length of the canal. Each file was 
rotated in the canal until it reached the apical 
point. 

The Mtwo NiTi rotary instruments were ap-
plied in a 16: 1 handpiece (Anthogyr, Sallanches, 
France), simultaneously with a high torque en-
dodontic electric motor (E-Go; Sweden & Marti-
na, Padova, Italy) at a speed of 280 rpm and 3 Nm 
torque.

Subgroup 2 served as a control group (n=40) 
with its simulated root canals.

Group 2 included 80 teeth that were also di-
vided into two subgroups (n=40). In the first sub-
group, root canals were prepared by BioRace ro-
tary instruments. The following BioRace files 
sequences were used: BR0 25/0.08, BR1 15/ 0.05, 
BR2 25/ 0.04, and BR3 25/0.06.  

The BR1, BR 2, and BR 3 instruments were 
inserted to the working length (WL). 

Files were inserted on an electric handpiece 
(TCM Endo; Nouvag, Goldach, Switzerland) with 
a set speed of 500 rpm and 1 Nm torque. Sub-
group 2 served as a control group (n=40) with its 
simulated root canals. The examiners took images 
of the instrumented sample using an optical mi-
croscope at a magnification power of 50 xs with 
the help of a Mitutoyo Profile Projector. After-
wards, images were compared using the AutoCAD 
program, in order to evaluate the differences be-
fore and after instrumentation at the four different 
lengths of the canals. 

The current study evaluated the shaping ability 
of root canal diameters after being prepared with 
Mtwo rotary instruments and BioRace files. The 
distance of the instrumented axis compared to 
the axis of the unprepared canal is (Ai) and it 
shows the difference between the original medial 
line of the acrylic block and the axis created 
through instrumentation. 

The diameter of the canal that is perpendicular 
to the vertical at various lengths is (Di). The per-
pendicular direction with the axis of the prepared 
canal and with the various lengths of the right and 
left margin of the canal is (Dpi). Root canal diam-

eters were evaluated after instrumentation with 
Mtwo rotary instruments and BioRace files. Mean-
while, unprepared canals served as the control 
group. 

In the present research, the standardized sam-
ple took into consideration 80 canal blocks simu-
lated, which were not instrumented.

The standardized sample compared the ef-
fects of instrumentation on the root canal diame-
ters after being prepared with Mtwo rotary system 
and BioRace files, as it was highly significant for 
the research. Standardization was useful to assess 
the differences between Mtwo and BioRace rota-
ry instruments, so that precise evaluation of the 
instrument could be achieved. The root canal was 
divided into four heights (S1=13 mm, S2=10 mm, 
S3=4 mm, and S4=3 mm) and root canal dia-
meters were evaluated at the four heights in order 
to determine the greatest change.  

Statistical analysis

Data were recorded using SPSS version 23 soft-
ware (Microsoft, IL, USA). Means and standard 
deviations (SD) were obtained for each group in 
order to find out the differences between the two 
groups. The results were scrutinized using analysis 
of variance (ANOVA)-test and Tukey’s test. The 
significance level was set at P < 0.05. q  

RESULTS

Table 1 reveals the mean and SD of the Dpi 
prepared with Mtwo instruments that varies 

from 0.018 in S1 to 0.014 in S4, while the mean 
and the SD of Dpi prepared with BioRace instru-
ments varies from 0.039 in S1 to 0.024 in S4. 

Data about the mean and SD of the distance 
of the axis compared to the axis of the unpre-
pared canal showed that the amplitude of the de-
viations obtained during treatment with Mtwo 
rotary instruments was lower than that obtained 
during treatment with BioRace instruments. 
BioRace rotary instruments presented more apical 
deviations compared to Mtwo rotary files.

No significant difference was noted between 
the Mtwo rotary instruments and BioRace files, as 
the value was (P=.000) in S1 (D1) and S1 (Dpi) in 
the two groups of instruments. 

The results of Tukey’s test revealed a significant 
difference between Mtwo rotary instruments and 
BioRace files in middle and apical section, as the 
value was (P=.003) in S3 (Dpi) and S4 (Dpi).

CAnAl DiAMeters instruMentAtion with Mtwo AnD biorACe
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Table 2 reveals the mean and SD of the dis-
tance of the axis of the prepared canal with Mtwo 
instruments and Biorace files compared to the 
axis of unprepared canal. Mtwo instruments ex-

tend the canal diameter and operate according to 
the first radiography of the canal, in order to res-
pect its anatomy. If the instruments enter deeper 
in the canal, from S1 to S4, the diameter of the 
root canal decreases. BioRace instruments showed 
the largest amplitude of deviations in the root ca-
nal diameters, indicating that BioRace files did not 
respect the root canal axis.

Considering the results of the current experi-
mental study about the root canal diameters, we 
came to the conclusion that Mtwo instruments 
preserve the tooth structure for longer time peri-
ods than BioRace files.

Due to the use of Mtwo instruments, errors 
were fewer when preparation of the root canal 
diameter was done with Mtwo rotary system in 
comparison with BioRace instruments.

The results of Tukey’s test found out a signifi-
cant difference between the Mtwo rotary instru-
ments and BioRace files in the middle and apical 
section with the respective values (P=.003) in S3 
(Ai) and (P=.006) in S4 (Ai). q

DISCUSSION 

The present study compared the abilities of 
NiTi rotary instruments in the preparation of 

curved canals (17). The rotary NiTi instruments 
used in the current research are Mtwo and 
BioRace files. 

Mtwo rotary instruments and BioRace files are 
two of the technological advancements achieved 
during the recent years. These instruments 
brought progress in endodontic therapy (18). Suc-
cessful endodontic treatment mainly consists on 
preserving the original anatomy of the root canal. 
The present study was conducted on simulated 
root canals in resin blocks by using simulated root 
canals, which is an effective method for compa-
ring different instruments (19). During a root canal 
preparation, it is very important to maintain the 
curvature of the root canal and determination of 
the root anatomical diameters (20). The selection 
of an appropriate rotary Ni-Ti instrument for the 
preparation of root canal diameters is one of the 
most important stages for the success of root canal 
treatment.

A wide range of diameters exist in the root ca-
nals and diameter decreases apically (21). Based 
on the results of the present study, Mtwo instru-
ments were able to prepare all diameters and 
working lengths of the root canals. Similar results 

TABLE 1. The Mean and the standard deviation of 
canal’s diameter prepared with Mtwo instruments 
and BioRace rotary files

CAnAl DiAMeters instruMentAtion with Mtwo AnD biorACe

TABLE 2. Comparison of mean and standard 
deviation (SD) between the distances of the axis 
of the prepared canal with the axis of the 
unprepared canal
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were obtained by Hamze et al, who showed that 
the original root canal anatomy was respected 
u sing Mtwo instruments (22).

The results obtained and the analysis conduc-
ted in the current study led to the conclusion that 
Mtwo instruments removed less dentine from the 
root canal than BioRace files, which makes them 
more efficient and safer. Similar results were re-
ported by Rodrigues al (23).  

In their research, Cumbo et al (25) found out 
that the area after root canal instrumentation 
with Mtwo rotary instruments was 5.6 times lar-
ger on the coronal section, 7.2 times larger on the 
middle section and 70.5 times larger on the api-
cal section, compared to the areas before canal 
instrumen tation (24). In their study, the area after 
canal instrumentation with BioRace rotary files 
was 5.9 times lar ger on the coronal sections, 
11.3 times larger on the middle section and 
92.9 times larger on the apical section, compared 
to the areas before canal instru mentation. Con-
sidering the data in their study, it was proved that 
BioRace files caused more mistakes in the apical 
part, which did not favor the preparation of root 
canals in dentists’ daily clinical practices (24).

In conclusion, from our scientific perspective, 
since the coronal area is the area which has the 
largest diameter, it is acceptable that the increa-
sing of diameters should be smaller for the two 
rotary instruments.

The process of preparing the root canal dia-
meters becomes more difficult by going deeper 
into the root canal that is why it is very important 
to use a safe rotary Ni-Ti instrument.

Standard deviations of (Ai) varied from .008 in 
S1 to .019 in S4 for Mtwo instruments and from 
.013 in S1 to .035 in S4 for BioRace instruments. 

By comparing standard deviation values, the 
current study proved that Mtwo instruments pre-
served the anatomy of the root canal diameters 
better than the BioRace files. Similar results were 
obtained by de Menezes et al., who proved that 
the Mtwo system was not only advantageous, but 
also user-friendly and preserver of the anatomy of 
the root canal (25). 

The BioRace instruments have extremely sharp 
cut ends and a cross-sectional design. These cha-
racteristics may create dentinal defects. Statistical 
analysis in the present study indicated that en-
largement of the root canal diameters has equally 
resulted in the coronal section of the root canal 
prepared with Mtwo instruments and BioRace 

files, as the values were (P=.000) in S1 (D1) and 
S1 (Dpi).  

Mtwo rotary instruments have a higher success 
rate and superior quality in the preparation of 
root canals by better preserving the tooth struc-
ture. Canga et al. compared the performance of 
Race and Mtwo rotary instruments and showed a 
lower frequency of canal transportation with 
Mtwo rotary system (26). 

According to the current study analysis, the 
Ni-Ti endodontic instruments must prepare all di-
ameters at the working length of root canals 
neither more nor less, so to be effective.  

In our view, respecting all diameters at the 
working length of the root canals is crucial for pa-
tients who need an endodontic treatment. Clearly, 
if instruments do not respect all diameters at the 
working length of the root canals, there will be 
more organic detritus in the root canals. It is not 
acceptable to treat the root canals either 4-5 times 
or two times. 

Based on the results of the current study, it was 
proved that Mtwo rotary endodontic instruments 
provide more excellent preparation of root canal 
diameters in comparison with BioRace instru-
ments, that showed more deviations in the middle 
and apical section, and their usage can have nega-
tive effects for endodontic treatment by putting at 
risk the clinical success. q

CONCLUSION 

In conclusion, according to the findings of the 
present study, enlargement of root canal diame-

ters resulted to be better in the middle and apical 
section of the canal prepared with Mtwo instru-
ments in comparison with BioRace instruments, 
and as a result, Mtwo instruments can increase 
the rate of success of endodontic therapy. q
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ABSTRACT
Objective: To describe the impact of subjects’ family income, which was used as a proxy for socioeconomic 

status, with health characteristics and healthcare utilization of a large representative sample of population 
in Northern Greece, taking into account several socio-demographic characteristics and health behaviors of 
the participants.

Materials and methods: Eight hundred and twelve participants (43.7% males) with a mean age of 
49.3±14.8 years (range 19-83 years), from the area of Thrace, Greece, were enrolled in this cross-sectional 
populational study. A two-stage stratified sampling scheme was used and subjects were classified, 
according to the net mean monthly household income, into three financial levels: low ≤1000 Euro; medium 
1001-2000 Euro; and high >2000 Euro. Self-reported questionnaires for socio-demographic, lifestyle and 
health related characteristics were collected. Sleep characteristics, utilizing Epworth Sleepiness Scale, 
Athens Insomnia Scale, Pittsburgh Sleep Quality Index and Berlin Questionnaire, and mental health, using 
Zung Self-rating Anxiety Scale and Beck Depression Inventory have been also assessed.
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INTRODUCTION

Nowadays, Greece is recovering 
from its abysmal financial crisis 
that commenced in mid-2009, the 
deepest and longest ever recorded 
in an Organization for Economic 

Co-operation and Development (OECD) coun-
try in the postwar period (1, 2). More than a de-
cade of profound economic downturn, com-
bined with relentless austerity measures, resulted 
in not only a significant reduction in family in-
come, but also a dramatic increase in unemploy-
ment (3), thus leading to a remarkable decline in 
economic welfare and a sharp augmentation of 
poverty (4). More specifically, before the 
COVID-19 crisis, the in-work poverty rate was 
14.1% (5), the second highest in the European 
Union. Furthermore, 34.8% of the whole popu-
lation was at risk of poverty or social exclusion 
(6). Income inequality was the fifth highest in the 
EU, as the top 20% of earners made more than 
six times the amount of money compared to the 
bottom 20% (7). 

There is strong evidence connecting income 
inequality to health imbalance. For example, 
Chetty et al. found a gap in life expectancy of 
about 15 years for men and 10 years for women, 
when comparing the richest 1% of individuals 
with the poorest 1% (8). Income, together with 
educational background and occupation, are in-
dicators of socioeconomic status, which describe 
the position that a person holds within the struc-
ture of society (9). Socioeconomic status has been 
found to be adversely associated with a wide 
range of health problems (10-12). In particular, a 
recent meta-analysis revealed an approximately 
1.8- to 3.7-fold increase in odds for cardiovascu-

lar disease, hypertension, diabetes and dyslipi-
demia, when comparing the bottom with the top 
of the subjective social status ladder (13). Self-rated 
health, a well established indicator of future mor-
tality and morbidity (14), is frequently used in 
epidemiological research as a measure of health 
status (15). According to existing literature, sub-
jects with a lower socioeconomic status are more 
likely to report poor self-rated health (16-18). 
There is also evidence for socioeconomic inequa-
lities in common mental disorders, such as anxiety 
and depression; both disorders have been ob-
served to occur more frequently among individu-
als of lower socioeconomic level (19, 20). More-
over, socioeconomic status has also been 
recognized as an important determinant of the 
prevalence of sleep disturbances, which are more 
frequent in subjects of lower income or education 
or those that are unemployed (21). In addition, 
income is strongly associated with healthcare uti-
lization and has been identified as one of its most 
significant determinants (22). 

The aim of this study was to describe the im-
pact of subjects’ family income, which was used 
as a proxy for socioeconomic status, with health 
characteristics (self-rated health, anxiety and de-
pression symptoms, hypertension, dyslipidemia, 
diabetes mellitus, cardiovascular disease, obesity, 
sleep disturbances) and healthcare utilization (pri-
mary healthcare utilization, hospitalization, selec-
tion criteria of healthcare utilization) of a large 
representative sample of population in Northern 
Greece, taking into account several socio-demo-
graphic characteristics and health behaviors 
(smoking, alcohol consumption, coffee consump-
tion, adherence to Mediterranean diet, physical 
activity, sleep duration) of the participants. q 

inCoMe AnD heAlth

Results: The majority of participants belonged to the lower income level (476 subjects, 58.6%). Lower 
income level was associated with a higher prevalence of high alcohol consumption (p=0.030), low adherence 
to Mediterranean diet (p=0.016), low physical activity (p<0.001) and either short or long nocturnal sleep 
duration (p<0.001). After adjusting for all socio-demographic and lifestyle characteristics, subjects with low 
income had a higher risk for anxiety (aOR=1.97, p=0.017), depression (aOR=4.88, p<0.001), dyslipidemia 
(aOR=2.50, p=0.007), diabetes (aOR=3.58, p<0.001), obesity (aOR=1.97, p=0.038), cardiovascular disease 
(aOR=3.04, p=0.015) and sleep disorders, as well as for primary (aOR=3.56, p=0.017) and secondary 
(aOR=2.49, p=0.010) healthcare utilization compared to subjects with high income.

Conclusions: Low income is an important factor, which adversely affects the health of individuals via 
different pathways such as adaptation of harmful everyday habits. Large-scale prospective cohort studies are 
necessary to verify these associations in a methodologically more robust way.

Keywords: income, health, healthcare utilization, Greece.
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MATERIALS AND METHODS

Study sample and research design  
The study population in this cross-sectional 

study comprised individuals aged >18 years old. 
The sample selection was based on a two-stage 
stratified sampling scheme on all adults living in 
the region of Thrace, in Northeastern Greece, and 
it was conducted between September 2016 and 
May 2019. In the first stage of the sampling proce-
dure, the area of Thrace was divided in two strata 
by the degree of urbanization. The urbanization 
levels were urban (≥10,000 inhabitants) and 
semi-urban or rural (<10,000 inhabitants) areas. 
According to the 2011 census, which constituted 
the sampling frame in our study, the urban popu-
lation of Thrace accounted for approximately 
40% of the total population of this area. In the 
second stage, subjects were recruited proportion-
ally to each stratum size, through a method of ran-
dom generation of telephone numbers on the 
basis of the area code. After the aim of the study 
was explained to them, participants agreed to 
have field researchers visit their home and to 
complete the questionnaires of the study in a 
30-min-long interview. The sampling scheme en-
sured that the sample was randomly selected and 
representative of the general population of 
Thrace.

Ethics

Informed consent was obtained from all partici-
pants of the study. All study procedures were in 
accordance with both the ethical standards of 
Democritus University Ethics Committee and 
standards of the Helsinki Declaration (1964) and 
its later amendments. The study protocol was ap-
proved by the Institutional Ethics Committee (Pro-
tocol Number 42570/294).

Socio-demographic characteristics

Socio-demographic characteristics were assessed, 
including gender, age (as continuous variables, 
categorized as ≤40, 40-60, >60 years old), mari-
tal status (married, single/divorced/widowed), 
place of residence (urban, rural), education level, 
employment status (employment, unemploy-
ment) and financial status. Education of the par-
ticipants was categorized into three levels: low – 
basic education (≤nine years); medium – up to 
high school or technical colleges; high – university. 

Financial status

Financial status of the participants was catego-
rized into three levels according to the net mean 
monthly household income during the past three 
years (low: ≤1000 Euro; medium: 1001-2000 Euro; 
and high: >2000 Euro), in line with previous 
studies conducted in Greece, which had exa-
mined the association between income and dif-
ferent health indices (23-25).

Health and lifestyle indicators

In order to accurately describe health behaviors, 
the following lifestyle and dietary habits were as-
sessed. Regarding smoking, current smokers were 
defined those individuals who smoked at least 
one cigarette per day. The daily intake of alcohol 
was based on the number of drinks consumed per 
day, and an average intake of more than one drink 
per day for women and more than two drinks per 
day for men was considered as high. The daily 
intake of caffeine was based on the number of 
cups of coffee consumed per day, and an intake of 
more than two cups per day was considered as 
high. Adherence to the Mediterranean diet was 
considered as an indicator of healthy diet and it 
was assessed by the Mediterranean Diet Score 
(ranging from 0 to 55), with scores >35 being 
considered as high adherence (26). Physical acti-
vity was assessed according to self-reported week-
ly frequency, duration and intensity of regular 
exercise (running, cycling, swimming, football, 
basketball, tennis, volleyball) and walking. Mo-
derate exercise for at least three days per week or 
walking for at least five days per week for at least 
30 minutes per day was classified as high physical 
activity.

Participants provided information on their 
nighttime sleep by answering the following ques-
tions: “On the average, how many hours do you 
sleep per day?” The responses were obtained for 
an average weekday and weekend day over the 
previous month. As a proxy of the overall sleep 
duration on a weekly basis, weighted mean mea-
sures were calculated using the following formula: 
weighted sleep duration = 5/7* (sleep duration 
on a weekday) + 2/7* (sleep duration on a week-
end day). Participants were classified into the fol-
lowing three sleep categories according to their 
sleep duration: short sleep duration (<six hours), 
normal sleep duration (6-8 hours), and long sleep 
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duration (>eight hours), classification which is 
consistent with the majority of previous studies. 

Health related characteristics 

Self-reported general health, as an indicator of 
perceived health status, was initially characterized 
as very bad, bad, fair, good and very good, but in 
the sequence, categories very bad, bad and fair 
were considered as bad health status and catego-
ries good and very good were considered as good 
health status. Based on the self-reported height 
and weight of the subjects, body mass index (BMI; 
weight/height2 in kg/m2) was calculated and obe-
sity was defined if BMI≥30 kg/m2 according to 
the World Health Organization (WHO) criteria (27). 

Participants were asked to report any preexist-
ing health problems, based on diagnosis previ-
ously established by a health professional, such as 
hypertension, dyslipidemia diabetes mellitus and 
cardiovascular disease (CVD).

Mental health

Anxiety symptoms were assessed using the Greek 
version (28) of the Zung Self-rating Anxiety Scale 
(SAS), a 20-item self-reporting Likert scale, in 
which items are rated by respondents according 
to how each item applied to them within the past 
week, using a four-point scale ranging from 1 
(none, or a little of the time) to 4 (most, or all of 
the time). SAS items concern both affective and 
somatic symptoms; 15 expresses a negative expe-
rience such as “I feel afraid for no reason at all” 
and 5 expresses a positive experience and are re-
verse scored, such as “I can breathe in and out 
easily”. The scale has a raw score range of 20 to 
80 points. Higher scores indicate greater severity 
of anxiety symptoms, while raw score of 36 was 
considered as a cut-off point for significant 
anxiety (29). 

Depression symptoms were assessed using the 
Greek version (30) of the Beck Depression Inven-
tory (BDI) (31), a widely used questionnaire that 
measures characteristic attitudes and symptoms 
of depression. It consists of 21 self-reporting Likert 
scale items, which are rated by respondents ac-
cording to how each item applied to them during 
the past two weeks, using a four-point scale ran-
ging from 0 (i.e., I do not feel sad) to 3 (i.e., “I am 
so sad and unhappy that I can’t stand it”). Items 
are summed to create a total score, with higher 
scores indicating higher levels of depression. A to-

tal score of 13 was considered as a screening 
cut-off point for significant depression due to the 
high sensitivity (32).

Sleep disturbances

Assessment of daytime sleepiness was performed 
using the Greek version of Epworth Sleepiness 
Scale (ESS) (33, 34), which includes eight ques-
tions pertaining to the chance of dozing off or fall-
ing asleep in eight day-to-day activities. The score 
of each question ranges from 0 to 3, and their sum 
is the final score (range, 0 to 24) of the question-
naire; excessive daytime sleepiness was consi-
dered for final scores >10 (35).

Assessment of insomnia symptoms was per-
formed using the Greek version of Athens Insom-
nia Scale (AIS) (36), which was designed for quan-
tifying sleep difficulty based on the ICD-10 
criteria. This consists of eight items: the first five 
pertain to sleep induction, awakenings during the 
night, final awakening, total sleep duration, and 
sleep quality; while the last three refer to well-
being, functioning capacity, and sleepiness during 
the day. A score of >5 was used to establish the 
diagnosis of insomnia (37).

Assessment of sleep quality was performed 
u sing the Greek version of Pittsburgh Sleep Qua-
lity Index (PSQI) (38, 39). It consists of 19 ques-
tions grouped into seven subcategories. Speci-
fically, the seven distinct clinical subclasses of 
sleep difficulties are as follows: (1) Subjective 
sleep quality (one question), (2) Sleep latency 
(two questions), (3) Sleep duration (one question), 
(4) Sleep efficiency (three questions), (5) Sleep 
disorders (nine questions), (6) Use of sleep medi-
cation (one question), (7) Daytime dysfunction 
(two questions). These distinct subcategories are 
summed and produce an overall score; poor 
sleep quality was considered for final scores >5.

Risk assessment of OSA was performed using 
the Greek version of Berlin Questionnaire (BQ), 
one of the most common tools for identifying pa-
tients with an increased risk of OSA (40, 41). It 
consists of 10 questions grouped into three cate-
gories: (1) Snoring severity (questions 1-5), (2) 
Daytime sleepiness or fatigue (questions 6-9), (3) 
History of arterial hypertension or obesity (ques-
tion 10). The questions also include information 
about sex, age, height, and weight. High risk for 
OSA was considered if at least two categories 
were positively rated.
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Utilization of primary and  
secondary healthcare

Based on the survey questionnaire participants’ 
self-reported primary and secondary healthcare 
utilization were assessed. Primary healthcare utili-
zation refers to visits to medical doctors, general 
practitioners and specialists, in private or public 
primary healthcare establishments during the last 
month, and secondary healthcare utilization re-
fers to admissions to either private and public hos-
pitals, during a one-year reference period prece-
ding the survey. Participants were also asked to 
answer about the importance of the following 
criteria in selecting primary healthcare services: 
shorter waiting list, faster access, shorter waiting 
queue and lower financial burden. 

Statistical analysis

Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences 
(SPSS), version 19.0 (IBM Corp., Armonk, NY, 
USA). All variables were qualitative and they were 
expressed as absolute and relative (%) frequen-
cies. In univariate analysis, the association of par-
ticipants’ income with their socio-demographic 
characteristics such as habit factors, health charac-
teristics and healthcare utilization was assessed 
using the chi-square test. Odds ratios (OR) with 
their 95% confidence intervals (CI) were estima-
ted as the measure of the above associations. 
Multivariate logistic regression models were 
construc ted to explore the independent effect of 
income on subjects’ characteristics. Explanatory 
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TABLE 1. Association of 
participants’ income with 
their sociodemographic 
characteristics 
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TABLE 2. 
Association of 
subjects’ income 
with lifestyle 
factors, health 
characteristics and 
healthcare 
utilization
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variables included: gender, age, marital status, 
place of residence, education level, working sta-
tus, smoking, alcohol and coffee consumption, 
adherence to Mediterranean diet, physical activity 
and sleep duration. Cronbach’s α coefficient was 
used to assess the internal consistency of all ques-
tionnaires. All tests were two tailed and statistical 
significance was considered for p values <0.05. q

RESULTS

A total of 812 subjects, of which 355 (43.7%) 
males and 457 (56.3%) females, with a mean 

age of 49.3±14.8 years (range 19-83 years, me-
dian age 50 years), were included in the study 
out of the 1 144 people who have been initially 
approached (71% participation rate). Partici-
pants’ socio-demographic characteristics are 
summarized in Table 1.

Association of income with  
socio-demographic characteristics

More than half of the households were placed in 
rural settings (53.7%). The majority of the partici-
pants were married (66.5%), only 8.5% were un-
employed, while their educational level was al-
most equally distributed into three levels (low 
30.5%, medium 35% and high 34.5%). The ma-
jority of participants belonged to the lower in-
come level (476 subjects, 58.6%), 200 (24.6%) to 
the medium and 136 (16.7%) to the higher in-
come level. Low income level was more frequent 
among females (p=0.003), younger or older par-
ticipants (p<0.001), unmarried family status 
(p<0.001), inhabitants of rural areas (p<0.001) 
and unemployed (p<0.001); income level has 
been also negatively associated with education 
(p<0.001) (Table 1).

Association of income with lifestyle indicators

Regarding lifestyle and other habits, 37.1% of the 
sample was current smokers, 21.8% had high al-
cohol consumption and 32.1% had high coffee 
consumption. The majority of participants repor-
ted low adherence to Mediterranean diet (77.6%) 
and low physical activity (83.3%). Based on par-
ticipants’ self-reported sleep duration, the preva-
lence of short and long sleep duration was 22.3% 
and 13.3%, respectively. The association of in-
come with these characteristics is displayed in Ta-
ble 2. Low and medium income level was associ-

ated with a higher prevalence of high alcohol 
consumption (p=0.030), low adherence to Medi-
terranean diet (p=0.016), low physical activity 
(p<0.001) and short and long nocturnal sleep du-
ration (p<0.001). The prevalence of high coffee 
consumption was greater in low and high income 
levels compared to medium level (p=0.014), 
while there was a trend towards higher preva-
lence of smoking in low and medium income le-
vels compared to high level (p=0.085). 

Association of income with health related 
characteristics

Regarding to the self-reported health indices, 180 
participants (22.2%) reported bad health. In the 
univariate statistical analysis, income was strongly 
associated with self-reported health (p<0.001); 
34.5% of the participants in the low income level 
reported bad health compared to only 6% and 
2.9% in the medium and high income level, re-
spectively. This negative association between in-
come and self-reported health remained in the 
multivariate analysis even after adjusting for all 
possible confounders; in particular, in participants 
of the low income group a significantly higher 
likelihood for reporting bad health compared to 
those of medium (aOR=7.92, 95% CI=4.14-15.14, 
p<0.001) and high (aOR=8.56, 
95% CI=2.82-25.96, p<0.001) income group.

Prevalence of hypertension, dyslipidemia, dia-
betes, obesity and CVD was 34.2%, 33.4%, 
10.7%, 35.0% and 9.5%, respectively. The asso-
ciation between income and cardiovascular risk 
factor profile is shown in Tables 2-4. Participants’ 
income was inversely associated with the preva-
lence of hypertension (p=0.028), dyslipidemia 
(p<0.001), diabetes (p<0.001) and obesity 
(p<0.001). Low income level was associated with 
a 62%-increase in the risk of hypertension com-
pared to high income level (OR=1.62, 
95% CI=1.06-2.47, p=0.027), although this as-
sociation did not remain significant after adjusting 
for other potential confounders (aOR=1.06, 
95% CI=0.66-1.72, p=0.804), in particular when 
subjects’ age was included in the multivariate lo-
gistic model. 

The risk of dyslipidemia was 3.6-times higher 
in the low income level (OR=3.62, 
95% CI=2.18-6.03, p<0.001) and three-times 
higher in the medium income level (OR=2.99, 
95% CI=1.71-5.22, p<0.001) compared to high 
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income level; only the association between low 
and high income level remained significant after 
adjusting for other potential confounders 
(aOR=2.50, 95% CI=1.29-4.85, p=0.007). 

The 5-fold increased risk for diabetes 
(OR=5.05, 95% CI=2.70-9.45, p<0.001), which 
was observed in the low income level compared 
to medium or high level, persisted even after ad-
justing for all other variables, but with smaller 
odds ratio (aOR=3.58, 95% CI=1.75-7.32, 
p<0.001).

Obesity was almost three-times more frequent 
in the low (OR=2.94, 95% CI=1.82-4.74, 
p<0.001) and in the medium income level 
(OR=2.86, 95% CI=1.69-4.84, p<0.001) com-
pared to high income level. After adjustment for 
all other variables, the inverse association be-
tween income and obesity persisted, but it was 
attenuated in particular when subjects’ adhe rence 
to Mediterranean diet and physical activity were 
included in the multivariate logistic model; a two-
fold risk of obesity was found in low income level 
compared to high level (aOR=1.97, 
95% CI=1.04-3.36, p=0.038), while there was a 
tendency towards higher risk of obesity in medi-
um income level compared to high income level 
(aOR=1.73, 95% CI=0.92-3.26, p=0.087). 

An overall 3-fold increased risk for CVD was 
observed in low income level compared to me-
dium (aOR=2.95, 95% CI=1.47-5.91, p=0.002) 
and high (aOR=3.04, 95% CI=1.24-7.44, 
p=0.015) income level, even after adjusting for 
all demographic and behavioral risk factors. 

Association of income with mental health

The internal consistency of Zung self-rating Anxi-
ety Scale and Beck Depression Inventory (BDI) 
was very high (Cronbach’s α coefficient was 0.84 
and 0.88, respectively). The prevalence of anxiety 
was 32.3% and the prevalence of depression was 
26.6%. The association between income and psy-
chological profile is also shown in Tables 2-4. The 
prevalence of anxiety was higher in the low in-
come level compared to medium and high in-
come levels (36.6% vs 26.0% and 26.5%, 
p<0.001), while participants’ income was in-
versely associated with the prevalence of depres-
sion (36.1%, 15.5% and 9.6% in low, medium 
and high income level, p<0.001). Multivariate 
logistic regression analyses revealed that lower in-
come level was associated with significantly in-

creased odds of: (i) anxiety compared to medium 
(aOR=1.73, 95% CI=1.14-2.61, p=0.010)  
and high (aOR=1.97, 95% CI=1.13-3.43, 
p=0.017) income levels; and (ii) depression  
compared to medium (aOR=3.66, 
95% CI=2.24-5.96, p<0.001) and high 
(aOR=4.88, 95% CI=1.45-9.73, p<0.001) in-
come levels. 

Association of income with sleep disturbances

Regarding to the sleep disturbances, symptoms of 
daytime sleepiness and insomnia were found in 
the 9.9% and 20.7% of the entire sample, respec-
tively. Poor sleep quality was found in 40.9%, 
while high risk for obstructive sleep apnea in 
38.9% of the sample. The internal consistency of 
all four questionnaires was very high (Cronbach’s 
α coefficient was 0.75 for ESS, 0.92 for AIS, 0.85 
for PSQI, and 0.87 for BQ. Participants’ income 
was inversely associated with the prevalence of 
daytime sleepiness (p=0.028), insomnia 
(p<0.001), bad sleep quality (p<0.001) and high 
risk for OSA (p<0.001) (Tables 2 and 3). 

Multivariate logistic regression analysis, adjus-
ting for all variables, revealed that (i) participants 
in the low income level had a higher likelihood for 
having daytime sleepiness (aOR=2.24, p=0.014), 
insomnia (aOR=1.69, p=0.019) and high risk for 
OSA (aOR=1.70, p=0.012) compared to those 
of medium income level, (ii) participants in the 
low income level had a higher likelihood for ha-
ving daytime sleepiness (aOR=2.35, p=0.032), 
insomnia (aOR=3.48, p<0.001), poor sleep 
quality (aOR=5.44, p<0.001) and high risk for 
OSA (aOR=3.35, p<0.001) compared to those 
of high income level and (iii) participants in the 
medium income level had a higher likelihood for 
having poor sleep quality (aOR=2.65, p=0.033) 
and high risk for OSA (aOR=2.04, p=0.018) 
compared to those of high income level (Table 4).

Association of income with healthcare 
utilization

Regarding to the utilization of primary and se-
condary healthcare, 49.4% of the sample popula-
tion utilized primary healthcare during the past 
month, and 13.1% reported having been admit-
ted to hospital in the past year. The association 
between income and healthcare utilization is 
shown in Tables 2-4. Participants’ income was 
negatively associated with the use of PHC services 
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(56.5%, 47.0% and 27.9% in low, medium and 
high income level, p<0.001) and hospitalization 
(16.0%, 9.0% and 8.8%, p=0.014). Both associa-
tions remained significant after adjusting for all 
other variables; in particular, compared to sub-
jects of medium and high income level, those of 
the low income level had a higher likelihood for 
primary healthcare utilization (aOR=1.44, 
p=0.046 and aOR=3.56, p=0.017) and hospi-
talization (aOR=1.99, p<0.001 and aOR=2.49, 
p=0.010). Moreover, subjects of medium level 
had a higher likelihood for primary healthcare uti-

lization (aOR=2.53, p<0.001) compared to 
those of high income level. 

Lower income was associated with lower like-
lihood for choosing private primary healthcare 
(PHC) services (33.5%, 55.3% and 84.2% in low, 
medium and high income level, p<0.001) and 
with higher likelihood for choosing public PHC 
services (71.0%, 48.9% and 15.8%, p<0.001). 
Both gradient effects of income relationships per-
sisted even after adjusting for all other variables 
(Table 4). In particular, subjects of low income 
level were almost 10 times more likely to use a 
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public service (aOR=9.78, p<0.001) and 0.12 
times less likely to use a private service (aOR=0.12, 
p<0.001) compared to those of high income le-
vel. 

Regarding the selection criteria for health ser-
vices, univariate statistical analysis showed that 
subjects of lower income levels were less likely to 
select health services with shorter waiting list 
(p<0.001), faster access (p=0.002) and shorter 
waiting queue (p=0.001) and more likely to se-
lect health services with lower financial burden 

(p<0.001) (Tables 2-3). In multivariate statistical 
analysis, although a trend for subjects of low in-
come level to select services with shorter waiting 
list (aOR=0.61, p=0.064) and faster access 
(aOR=0.64, p=0.063), compared to those of 
high income level persisted even after adjustment 
for all other variables, the primary criterion for the 
selection of PHC services was financial burden. In 
this regards, subjects of the low income level had 
a higher likelihood for selecting PHC services with 
lower financial burden compared to subjects of 
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medium (aOR=1.73, p=0.003) and high income 
level (aOR=2.72, p<0.001), as well as subjects of 
medium compared to those of high income level 
(aOR=1.60, p=0.050) (Table 4). q

DISCUSSION

This study highlighted the impact of socio-eco-
nomic status, as expressed by monthly in-

come, in a large number of self-reported health 
indices of residents in Northern Greece. In line 
with previous reports, low income was found to 
predispose to worse health outcomes (13). Pre-
vious studies have attributed this association to 
the higher prevalence of harmful habits, such as 
tobacco smoking, alcohol drinking, unhealthy 
diet and lack of physical activity, among these 
populations (42-44). Indeed, unhealthy behavi-
ors have previously explained the majority of the 
association between low socioeconomic status 
and high mortality in a civil service population in 
London, UK (45). Two nationally representative 
longitudinal studies in US adults revealed that, 
even after controlling for the effect of health be-
haviors, the mortality disadvantage of both lower 
income group and least disadvantaged socioeco-
nomic status remained significant (46, 47).

Income, together with education and occupa-
tion, are indicators of socioeconomic status, out-
lining the position that a person holds within the 
structure of society (9). Socioeconomic status has 
been previously reported to be adversely associ-
ated with a wide range of health problems, such 
as all-cause mortality (45, 46), cardiovascular di-
sease (45), hypertension (48), diabetes (49), dys-
lipidemia (50) and obesity (50). In our population, 
a significant association between income and self-
reported health was also noted. Actually, 34.5% of 
participants in the low income group reported 
bad health, versus only 6% and 2.9% in the me-
dium and high income level, respectively, a fact 
verified by multivariate analysis, after adjusting for 
all possible confounders. As mentioned previous-
ly, individuals from the low income group had a 
significantly higher likelihood to rate their health 
as bad, compared to those of the medium or high 
income group. In line with this, participants’ in-
come was inversely associated with the preva-
lence of hypertension. However, in adjusted mul-
tivariate models, the association between 
hypertension and income did not remain signifi-
cant. Regarding dyslipidemia only the association 

between low and high income level remained 
significant after adjusting for other potential con-
founders, while for diabetes, a significantly in-
creased risk in the low income group compared to 
medium or high income was observed, even after 
adjusting for all other variables. Obesity was ini-
tially 3-times more frequent in the low and in the 
medium income group, compared to high income 
level. After adjustment for all other variables, this 
association was still observed, but it was attenua-
ted in particular when subjects’ adherence to 
Mediterranean diet and physical activity were in-
cluded in the multivariate logistic model; a 
two-fold risk of obesity was found in the low in-
come group compared to high level. Finally, an 
overall 3-fold increased risk for CVD was observed 
in the low income group compared to medium- 
and high income group, even after adjusting for all 
demographic and behavioral risk factors. This pro-
vides evidence, which supports the strong associa-
tion between low income and adverse health 
outcomes, independently of several confounding 
factors.

It should be also added that in our sample, 
lower income was associated with significantly in-
creased odds for anxiety and depression, when 
compared with scores of individuals with both 
medium and high income, in line with previous 
studies that have reported the association be-
tween socio-economic inequalities and the deve-
lopment of anxiety and depression (19, 51). Re-
garding sleep characteristics of our sample, 
individuals with low income had higher odds for 
having disorders, such as daytime sleepiness, in-
somnia, poor sleep quality and high risk for OSA, 
in comparison with those with high income, a 
finding confirming previous reports in multiethnic 
populations, characterized by social diversity (21, 52).

Another notable finding in this study concerns 
the association between income and healthcare 
utilization. In this regards, low-income individuals 
were more likely to use primary health care ser-
vices. Our findings are in agreement with the re-
sults of four previous studies from Greece, which 
all revealed that low-income groups appear to 
have increased healthcare utilization (22, 53-55). 
Moreover, there are reports from numerous Euro-
pean (56-60) and American (61, 62) studies, sta-
ting that subjects with a lower socioeconomic sta-
tus are more likely to visit a general practitioner, 
despite the important differences in the type of 
health system between these countries. Our re-
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sults indicate that the higher utilization rate among 
lower socio-economic groups is probably due to 
the greater health needs – in this study expressed 
in terms of self-rated health status and health 
problems. Moreover, our finding that hospital ad-
missions occur more frequent in lower income 
groups is consistent with results from previous Eu-
ropean (63, 64) and American (USA/Canada) (65) 
studies, and, in relation to greater health needs in 
the lower income group, may reflect the fact that 
there are no socio-economic barriers in the provi-
sion of hospital care. Indeed, access to hospital 
care in Greece is free of charge, providing also 
patients with free laboratory and diagnostic tests 
during their stay.

Certainly, this study has limitations. First, its 
cross-sectional design, which does not allow to 
establish clear causal relationships. Indeed, a lon-
gitudinal follow-up would add to the current 
knowledge, regarding the incidence of various 
health conditions in the three different income 

groups. Additionally, the self-report of health dis-
orders instead of objective measurement decrea-
ses the value of the reported results. On the other 
hand, among the strengths of the study lie the fol-
lowing: its relatively large sample size and its re-
presentativeness, since it includes individuals of 
both sexes and all age groups, living in rural or 
urban settings, and the use of a large number of 
diagnostic tools and questionnaires. q

CONCLUSIONS

In conclusion, this study highlights the fact that 
low income is an important factor, which ad-

versely affects the health of individuals, via dif-
ferent pathways, such as the adaptation of harm-
ful everyday habits. Large-scale prospective 
cohort studies are needed to establish these as-
sociations in a methodologically robust way. q
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ABSTRACT
Context: Prescribing drugs in pregnancy is a challenging approach for doctors. 
Objective: To evaluate drugs used in pregnancy. 
Method: A prospective, cross-sectional, descriptive study was carried out by collecting and evaluating 

prescriptions on various parameters.
Results: More than 50% of antenatal care attendees belonged to the 18-24 age group, and 102 (41.46%) 

were primigravidae. The main presenting complaints were abdominal pain (25.16%), followed by nausea 
and vomiting (22.60%) and fever (11.14%); the maximum number of visits to hospital was seen in 
the first trimester (40.53%), followed by the third trimester (38.42%). It was observed that 25.78% of 
prescriptions did not contain any medicine. The average number of prescribed medicines was 2.32, with 
the lowest in the first trimester (1.77) and the highest in the second trimester (2.78). It was noticed that 
74.11% and 71.26% of all prescribed medicines were from essential medicine list and generics, respectively. 
Of all prescribed drugs, 11.52% were antimicrobials, and 4.11% injectable dosage forms. Vitamins and 
minerals were the preferred prescribed medicines (34.82%), followed by antimicrobial agents (11.52%) 
and doxylamine plus pyridoxine (10.16%). Also, doctors who made the drug choice during antenatal visits 
were more confident in evidence-based safety as per New Pregnancy and Lactation Rule (PPLR); 45.37% 
of drugs were prescribed from category A, followed by 38.25% from category B and none from group X. 

Conclusion: Doctors were concerned about prescribing safer drugs in pregnancy and were more confident 
in evidence-based medication.

Keywords: antenatal, pregnancy, prescription, medicine, generic. 

INTRODUCTION

Rational use of drugs has multi-dimen-
sional aspects and is very important for 
the developing countries that lack a 
proper drug monitoring system, espe-
cially in pregnancy. Monitoring of drug 

safety is crucial, given that pregnancy is associa-
ted with progressive and gradual anatomical and 
physiological changes, which are confined not 
only to the genital organs but also involve other 
systems of a woman’s body. Physiological chan-
ges start after conception and affect almost every 
organ system (1). Drug exposure in pregnancy is 
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an increasingly growing phenomenon due to an 
ascendant trend of chronic illnesses in mothers. 
In pregnancy, prescriber must take care of two 
lives, those of the mother and fetus, because pla-
cental barrier is incomplete, allowing lipid-solu-
ble and lipid-insoluble drugs to cross it; also, 
drug transfer is more intense in the third trimes-
ter due to an increased maternal and placental 
blood flow, decreased thickness and increased 
surface area of the placenta (2). It is not possible 
to eliminate drug use during pregnancy because 
diseases must be treated in pregnancy too. An 
appropriate fetal growth and development is 
possible only if the mother is healthy. Prescribing 
the best possible medication to mothers poses 
challenges for doctors. Around 8% of pregnant 
women need permanent drug treatment due to 
pregnancy-induced complications and various 
chronic diseases (3). The prescriber must always 
focus on the safety profile of drugs to maximize 
the beneficial effect on both mother and fetus. A 
rational drug use during pregnancy promotes 
good maternal and fetal health. A study found 
that more than 90% of pregnant women take 
prescription or non-prescription (over-the-coun-
ter) drugs, or use social drugs such as tobacco or 
alcohol or illicit drugs at some time during preg-
nancy (4). A regular prescription audit and health 
education of mothers allows checking for drug 
misuse and retaining doctors from prescribing 
expensive drugs.

The aim of the present study was to explore 
the use of both prescription and non-prescrip-
tion drugs during pregnancy, as an online search 
on PubMed, Science Direct, Google, and diffe-
rent specialized journals, conducted in Rajast-
han, India, showed that there were very few 
studies published on this topic. The result of our 
study can help not only minimize the risk of ir-
rational drug use in pregnancy by evaluating the 
drug profile, but also ensure a constructive feed-
back to all stakeholders. q 

MATERIAL AND METHOD

A prospective, cross-sectional, descriptive 
 study was carried out by collecting and eva-

luating prescriptions from diagnosis of pregnancy 
to at term pregnancy (just before delivery) in a 
tertiary centre of Rajasthan, India. A prescription 
audit was done to find out if pregnant women 
took any prescribed or non-prescribed drugs.

Sample size

Sample size was calculated by using single pro-
portion formula, with a proportion of drug use 
during pregnancy of 90% (4), a margin of error of 
5% and a confidence level of 99%. If 5% of 
women have a chance to become pregnant 
among 12 lakh female population of Jhalawar 
district, the population size would be 60 000. 
We also considered that 10% of subjects would 
drop out during follow up and added 5% more 
subjects to counter methodological contingency. 
The final estimated sample size was 274.  

Ethical permission

The study was conducted after obtaining permis-
sion from the institutional review board. Data 
was calculated regularly, as one of the authors – 
who was an active member of the prescription 
audit constituted by the Dean of Medical Col-
lege to promote a rational drug use – requested 
from the competent authority permission to use 
data for research purposes. All data were kept 
confidential.

Methodology 

Pregnant women were coming for antenatal 
checkup at Jhalawar Medical College associated 
hospital and their prescriptions were included in 
the study. They were followed up during the 
nine months of pregnancy, Diagnosis of pregnan-
cy was confirmed by clinical examination, histo-
ry, pregnancy test or ultrasonography. History of 
drugs taken by pregnant women up to the due 
date of pregnancy and their prescriptions audit 
were performed and data were analyzed on per-
forma given in Annexes 1 and II. For collection of 
data about drug intake by pregnant women, fol-
low up was made at least once a month through-
out the entire pregnancy either after each pa-
tient’s visit at the obstetrics and gynecology 
department or during investigators’ home visits 
or telephone contact with their subjects. Thus, 
detailed data were collected and evaluated in 
order to: (a) study the pattern of drug prescribing 
by obstetricians or clinicians – the average                                                   
number of medicines per prescription were cal-
culated by dividing the total number of drugs by 
the number of prescriptions; percentage pre-
scriptions for generics, antimicrobial agents and 
products from the essential medicine list were 
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studied; (b) assess the rational use of prescribed 
drugs based on “WHO guideline for good pre-
scribing: a practical manual” and Rajasthan state 
standard treatment guidelines (RSSTGs); (c) see 
whether any teratogenic drugs were prescribed, 
using US Food and Drug Administration classifi-
cation of medicines associated with fetal risk 
based on information provided in the physician’s 
drug handbook and New Pregnancy and Lacta-
tion Labeling Rule (PLLR); (d) see whether there 
was an intake of unprescribed drugs – a brief his-
tory was taken to look for self-medication, over 
the counter drugs, homeopathic products, her-
bal drugs and tobacco use during pregnancy.

Inclusion and exclusion criteria

All subjects who agreed to participate in the 
study, came to our hospital for antenatal care 
visit at the beginning of the first trimester of preg-

nancy and adhered to follow up to at term (just 
before delivery) were included in our research. 
Women suffering from chronic diseases (e.g., di-
abetes, hypertension) before getting pregnant, 
those who either did not participate in the study 
for the whole period or faced problems during 
follow up such as miscarriage or abortion were 
excluded from the study. 

    
Data collection and statistical analysis

Data were registered in the case record form and 
analyzed using statistical package for social sci-
ences (SPSS 16.0) and Microsoft excel. Descrip-
tive statistics was used according to study objec-
tive. q

RESULTS

A total of 274 patients have been initially in-
cluded in the study, but only 246 remained 

TABLE 1. Demographic 
profile of antenatal care 
attendees
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after follow up. Our research considered drug 
prescription and brief history of 246 patients. To 
eliminate bias, clinicians were kept unaware 
about the study.    

Eight hundred ninety-eight prescriptions for 
246 pregnant women were audited during their 
complete period of pregnancy in the entire study. 
Out of the 898 prescriptions, only 667 co ntained 
drugs, and these were considered for analysis in 
our study. It was observed that the total number 
of drugs indicated by the 667 prescriptions was 
1 545.   

Table 1 shows the demographic profile of an-
tenatal care attendees. Of all subjects, 50.40% 
were aged 18-24, 102 (41.46%) were primigra-
vida, 98 (39.84%) secundigravida and 46 (18.70%) 
multigravida. Also, 33.33% of subjects had pri-
mary education and 37.80% had a family in-
come ranging from 12001 to 25001 Indian ru-
pees.

Table 2 shows the pregnant women’s reasons 
for visiting OPD. Abdominal pain was the most 
frequently encountered presenting complain 

(25.16%), followed by nausea and vomiting 
(22.60%), and fever (11.14%,), whereas seizure 
was observed in only one attendee. The major 
complaint was nausea and vomiting in the first 
trimester, and abdominal pain in both the se-
cond and third trimesters.

Table 3 shows the prescribing pattern of 
medi cines to pregnant women during their visit 
to hospital. The maximum number of visits was 
seen in the first trimester (40.53%), as subjects 
were selected in their first trimester of pregnancy 
and followed up to the third trimester (38.42%). 
Also, 25.78% of prescriptions did not contain 
any medicine. The average number of prescribed 
medicines was 2.32, with the fewest drugs being 
prescribed in the first trimester (1.77) and most 
of them in the second trimester (2.78). It was no-
ticed that 74.11% and 71.26% of all medicines 
were chosen from the essential medicine list and 
generics, respectively. Antimicrobials accounted 
for 11.52% of all prescribed drugs, and injec-
table dosage forms for 4.11%.  

TABLE 2. Reason for 
visiting antinatal care (ANC) 
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Table 4 shows different drugs or drug groups 
prescribed during pregnancy. Vitamins and mi-
neral were the preferred prescribed medicines 
(34.82%), followed by antimicrobials (11.52%) 
and doxylamine plus pyridoxine (10.16%). 
Paracetamol was preferred among analgesics 
and antipyretics, while sodium valproate and in-
sulin were prescribed to a single patient.

Table 5 shows the various categories of drugs 
which were included based on US Food and 
Drug Administration (FDA) before 2014 and 
New Pregnancy Lactation Rule, and a separate 
group “N”, in which calamine lotion ORS and 
urine agents were kept. It was found that 45.37% 
of all drugs were prescribed from A category, fol-
lowed by B category (38.25%), while no drug 
was prescribed from X group,

Table 6 shows which drugs and remedies 
were taken by women during antenatal period 
without any prescription from their doctors. 
There was no history of alcohol tobacco or other 
illicit drug consumption. 

Rationality of drug used in pregnancy

It was observed that the majority of prescriptions 
had followed standard treatment guidelines and 
almost all pregnancies were unplanned, except 
three postgraduate and five undergraduate 
women. q

DISCUSSION

Our study differs from other previously pu-
blished studies that collected all prescrip-

tions either prospectively or retrospectively, be-
cause we have enrolled subjects immediately 
after diagnosing pregnancy at baseline and full 
follow up was done just before delivery. 

The mean maternal age was 26.79 years in 
our study, 25.16 year in a Nigerian report (5) and 
25 years in a Nepal one (6). A study from Ethio-
pia (7) observed that 54.5% of subjects were 
aged 18 to 24, as compared to 50.4% in our 
study, and 41.46% of subjects were primigravi-
dae as compared to 35.5% in studies of Nigeria 
(5) and India (8), and less than 44% in a study of 
Kerala (a Southern state of India) (9). 

The presenting complains, partially similar to 
those reported in the Nepal study (6), included 
gastrointestinal problems (nausea and vomiting, 
dyspepsia) and vaginal spotting/bleeding, which 
was comparable to our study (59.09% cases of 
nausea and vomiting, abdominal pain and fe-
ver). The maximum number of pregnant wom-
en’s hospital visits were in the last trimester, ac-
cording to a Sokoto study (41.9%) (10) and other 
studies, while our subjects made more visits in 
the first trimester (40.53%), when they were en-
rolled, and less visits in subsequent trimesters 

TABLE 3. Prescribing pattern and frequency of visits to hospital 
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(38.42% in the third trimester), as follow up was 
done during the entire pregnancy. 

The average number of drugs per prescription 
was 2.32, which is slightly above (1.6 to 1.8) the 

WHO standard (11). We had excluded prescrip-
tions that did not recommend drugs in order to 
calculate the average number of drugs per pre-
scription. In our study, the number of prescribed 

TABLE 4. Drug prescribed during pregnancy 
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drugs was less than that reported by other studies 
such as Eze UI et al. (5), Das et al. (6), and Krause 
et al. (12). There were 0 to 4 drugs per prescrip-
tion, which was far better than the study of Eze 
Ul et al. (up to 10 drugs per prescription) (5). 
Polypharmacy not only increases the cost of pre-
scriptions, but also decreases patient compli-
ance. It also augments the chances of adverse 
events and drug-drug interactions. Most of the 
medicines were prescribed from generics (71.26%) 
and essentials medicine list (74.11%), maybe 
due to government guidelines to prescribe drugs 
by their generic name and from essential list of 
medicines. The government has established free 
drug distribution centres and jan aushdhi phar-
macy shops to ensure availability of generic 
drugs. Problems related to availability of generic 
medicines, given the high demand at the level of 
drug distribution centres, forced doctors to pre-
scribe drugs by their brand name. More than 

70% of generic and essential medicine prescrip-
tions show a clear trend towards rational pre-
scription. There were only few prescriptions of 
injectable forms (4.66%), which was below the 
WHO reference value of 13.4 to 24.1; this is 
very encouraging, although we had not counted 
tetanus toxoid immunization, which were man-
datory during antenatal visits. Antimicrobial 
agents accounted for 11.52% of all prescribed 
drugs, which was lower than WHO guideline 
and less than reported by the study conducted in 
Kerala (13).

The FDA classification of teratogenic drugs 
using a five-letter system according to fetal risk 
was valid till implementation of the Pregnancy 
and Lactation Labelling Rule (PLLR). In the 
present study, 701 (45.37%) of all prescribed 
medicines were in category A, 38.25% in 
category B, 117 (7.57%) in category C, 33 (2.4%) 
in catego ry D, and 6.67% pertained to none of 

MeDiCine exPosure During PregnAnCy

TABLE 5. Pregnancy categories as per Food Drug Administration (FDA), non-FDA and PPLR

TABLE 6. Unprescribed drugs and remedies taken by pregnant women
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the established categories, whereas another 
study, conducted by Uchenna I. Eze et al., had 
shown that 48.1% of all prescribed drugs were in 
category A, 25.7% in category B, 17.2% in 
category C, and 5.0% in category D (5). The 
pattern of prescribing was similar to that of the 
present study, with a variation in percentage, but 
differed sharply from that of an Ethiopian study, 
in which 84.88% of drugs were prescribed from 
category A and 8.75% from category B. The 
maximum drugs were from category A, which 
included the safest products. In all three studies 
mentioned above there were no drugs prescribed 
from category X, which contains the most 
harmful medicines. This is explained by the fact 
that doctors were taking precautions regarding 
well established harmful drugs. The reason for 
prescribing drugs from B, C and D categories can 
be understood by the statement of Sandra 
Kwede, Deputy Director of the Office of New 
Drugs in the FDA Centre for Drug Evaluation and 
Research: “Prescribing decision during pregnancy 
and lactation are individua lized and involve 
complex maternal, foetal, and infant risk–benefit 
considerations. The latter category system was 
overly simplistic and was misinterpreted as a 
grading system, which gave an oversimplified 
view of the product risk.” (14).

We observed that only valproate, progeste-
rone and alprazolam or diazepam were pre-
scribed from D category. Valproate was used to 
control seizures in one pregnant woman, as no 
other drugs were helpful at that time. Progeste-
rone and its analogue had also favourable foetal 
outcome in patients with vaginal bleeding, ab-
dominal pain and risk of abortion (15, 16).    

Albandazole was included in category C, but 
WHO suggested that using single-dose albenda-
zole (400 mg) or mebendazole (500 mg) was 
recommended as a public health intervention 
for pregnant women after the first trimester, with 
several other drug being also prescribed from 
categories B and C for patients’ benefit. Nume-
rous medicines that belong to categories B and C 
are used safely and effectively in pregnancy, with 
minimal risk to the foetus and mother, which is 
also reflected by our findings. 

The new rule has also several potential limita-
tions. Older medications and over-the-counter 
products approved prior to June 30, 2001 will 
have neither a pregnancy category nor a narra-
tive summary readily available to providers. The 

requirement of close collaboration between FDA 
and manufacturers to ensure timely updates may 
also be problematic (18). It was observed that 
doctors who selected drugs during antenatal vi-
sits were more confident in evidence-based 
safety of chosen medicines as per PPLR. No 
drugs were prescribed from category X. The ma-
jority of pregnancies were unplanned.

We have also seen that only 12 subjects took 
over the counter drugs, while most of pregnant 
women were trying home remedies for certain 
condition such as sore throat, loose motion, dys-
pepsia, etc. No illicit or illegal drugs were used 
by our subjects, while the literature reported that 
3.6 and 8.8% of pregnant women were taking 
illicit substances and 19.6% were consuming al-
cohol (20). Thus, our findings show an encoura-
ging situation, most probable due to family and 
cultural values of our country.

Study limitations

Our study was based only on information from 
prescriptions and brief interviews of patients. 
The older classification of FDA has been also 
used. q 

CONCLUSION

The present study reflected that drugs were 
prescribed in all three trimesters, with the 

maximum number of medicines being recom-
mended in the first trimester. Average number of 
drugs per prescription were as per WHO limit. 
Gastrointestinal discomfort and fever were im-
portant presenting complaints. Doctors took care 
to prescribe safer drugs and the choice of medi-
cines during antenatal visits showed they were 
more confident in evidence-based medication 
as per PPLR. Drugs in categories C and D have 
been also prescribed in certain diseases, where 
benefits could outweigh risks. There were no 
prescriptions of drugs from category X. The ma-
jority of pregnancies were unplanned. Education 
and counselling of women of childbearing age 
regarding planned pregnancy and drug intake 
would be beneficial. q 
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ANNEX 1. Case record form 

ANNEX 2. Prescribing indicator form
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ABSTRACT
Despite efforts to unravel the pathogenetic mechanisms of non-alcoholic fatty liver disease (NAFLD), there 

is still a need for approved treatments and biomarkers. Interestingly, red blood cells present alterations in 
their characteristics during NAFLD. The phosphatidylcholine to phosphatidylethanolamine ratio, fatty acid 
profile, red blood cell count and red cell distribution width reflect molecular changes that are taking place 
in the liver. In addition, glycosylated hemoglobin, chemokine binding and release, and phosphatidylserine 
exposure actively participate in NAFLD pathogenesis. In this review, we describe the neglected red blood 
cell dysfunction in NAFLD, with the aim to unveil potent biomarkers and therapeutic targets. 

Keywords: red blood cells, non-alcoholic fatty liver disease, membrane lipids,  
glycosylated hemoglobin, phosphatidylserine, chemokines. 

2020; 15(4): 513-516

INTRODUCTION

Non-alcoholic fatty liver disease 
(NAFLD) is the most common liver 
disease in the world, affecting 
more than 25% of the global popu-
lation (1). Research in the field has 

pointed towards a multiple hits hypothesis, 
where genetic predisposition, epigenetic signa-
ture, insulin resistance, lipid mediators, cyto-
kines, hormones, apoptosis, oxidative stress and 

gut microbiota constitute the main events (2). 
However, there is still a need for reliable bio-
markers for diagnosis, staging, prognosis and 
monitoring of treatment response (3). Erythro-
cytes are excellent contributors to the pathoge-
netic mechanisms of immunometabolic diseases 
due to their lack of organelles, circulation in the 
whole body, role in lipid trafficking (4) and evolu-
tionarily conserved immunomodulatory activity 
(5). In this review, we have tried to describe the 
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neglected role of red blood cells as markers and 
mediators of NAFLD pathogenesis. 

The phosphatidylcholine to 
phosphatidylethanolamine ratio

During NAFLD, the phosphatidylcholine to 
phosphatidylethanomine ratio (PC/PE) of the 
erythrocyte membrane is lower than that of 
healthy subjects. This is accompanied by a con-
comitant decrease in hepatic PC/PE ratio (6). 
Similar results have been found in the context of 
hepatitis C infection, where the  PC/PE ratio of 
erythrocytes was found to constitute a potential 
therapeutic biomarker (7). The red blood cell 
PC/PE ratio could provide an important bio-
marker, representative of the molecular mecha-
nisms taking place in the liver. An important frac-
tion of hepatic PC is synthesized by 
phospha tidylethanolamine N-methyltransferase 
(PEMT) (8). Interestingly, decreased levels of 
PEMT mRNA have been found in patients with 
NASH, while the same study showed that ani-
mals with PEMT deficiency and a high-fat diet 
developed non-alcoholic steatohepatitis (NASH) 
(9). In another study, this was associated with a 
lower PC/PE ratio in the liver, which subsequen-
tly reduced plasma membrane integrity (10). In 
other animal models of steatohepatitis, a low 
PC/PE ratio in hepatic endoplasmic reticulum 
was found to be correlated with stress (11). 
Moreover, a reduced PC/PE ratio has been ob-
served in mitochondria of animals with NASH 
(12). Thus, we hypothesize that erythrocyte 
PC/PE ratio in NAFLD could be indicative of the 
molecular mechanisms associated with lower 
hepatic PC/PE ratio.

Yet, red blood cell PC/PE ratio could be also 
affected by systemic inflammation, which results 
in selective PC hydrolysis in the erythrocyte 
membrane (13), thus indicating the presence of 
pro-inflammatory molecules in the blood.  

Fatty acid profile

The erythrocyte fatty acid profile was found to 
strongly reflect the profile of hepatic fatty acids 
in obese individuals (14). Thus, it is no surprise 
that the fatty acid profile of red blood cells has 
been tested in various studies, in the context of 
NAFLD. Notarnicola et al (15) showed that ery-
throcytes of patients with NAFLD present low 
levels of stearic acid to oleic acid ratio. In ano-

ther study, the content of omega-3 poly-unsatu-
rated fatty acids (PUFAs) of the erythrocyte 
membrane was correlated with fatty liver index 
(FLI) only in older female patients (16). Contra-
dictory but similarly sex-specific results were re-
ported by Amirkalali et al (17). In their study, 
w-3 PUFAs were correlated with IL-6 in men and 
TNF-α in women. Earlier, erythrocyte content in 
16:1n7 had been associated with FLI and gam-
ma-glutamyl transferase (GGT) in all patients, 
and with alanine aminotransferase (ALT) in men. 
Also, GGT was associated with the content of 
erythrocytes in 16:1n9 and 18:1n7 in men (18). 

The fatty acid profile of erythrocyte mem-
brane has also been examined as a tool for the 
response to dietary interventions during NAFLD. 
A seminal study showed that a six-month dietary 
intervention led to a decrease in the content of 
palmitic, oleic, palmitoleic and stearic acids, 
while the levels of PUFAs were increased. This 
was accompanied by an improvement of the le-
vels of important biomarkers representative of 
the disease state (19). These studies indicate that 
the fatty acid profile of red blood cells could pro-
vide substantial information regarding the patho-
genesis and treatment of NAFLD. The correlation 
of erythrocyte fatty acids with metabolic and in-
flammatory markers could be explained by the 
fact that w-3 PUFAs comprises important precur-
sors for the biosynthesis of pro-resolving lipid 
mediators, which participate in the regression of 
NASH (20–22).

Red cell distribution width

Patients with NAFLD were found to have an in-
creased red cell distribution width (RDW) (23). 
In addition, other studies have shown that RDW 
was more elevated in patients with steatohepati-
tis than those with simple steatosis (24), and 
even more elevated in NAFLD patients with fi-
brosis (24, 25). In general, RDW is determined 
by folate, B12 and iron levels in the body (26). 
Thus, in the context of NAFLD, RDW could be 
associated with vitamin B12 and/or folate defi-
ciency (27).

Red blood cell count

Wang et al (28) showed a positive correlation be-
tween the risk of fatty liver and red blood cell 
count. The mechanisms indicated by this clinical 
correlation have not been investigated, but they 

reD blooD Cells in nAflD
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could underline the importance of additional 
anti-oxidant cells during NAFLD.

Glycosylated hemoglobin

Glycosylated hemoglobin (HbA1c) is indicative of 
long-term glucose levels in the blood. It is a mem-
ber of the team of molecules termed ad-
vanced-glycation end products (AGE), possibly 
involved in the progression of NAFLD through 
activation of AGE receptors, which are present in 
Kupffer cells and hepatic stellate cells (29). The 
levels of HbA1c are correlated with the existence 
of NAFLD (30). In fact, the association of HbA1c 
with the progression of NAFLD remains even in 
the absence of diabetes (31). Interestingly, HbA1c 
can predict the development of NAFLD even in 
individuals with normal levels of HbA1c. In addi-
tion, the same study, after bioinformatics analysis, 
showed that HbA1c could be actively implicated in 
the pathogenetic mechanisms of NAFLD by acti-
vating receptor for advanced-glycation end pro-
ducts (RAGE), inducing hypoxia and suppres sing 
the release of nitric oxide (NO) (32).

Phosphatidylserine exposure

The externalization of phosphatidylserine (PSer) 
on erythrocyte surface has been found to consti-
tute a male-specific biomarker of metabolic syn-
drome (33) and high fat-diet (34). This is of ma-
jor importance in NAFLD, since NAFLD is 
usually defined as a manifestation of metabolic 
syndrome in the liver. Otogawa et al (35) found 
erythrocyte accumulation in liver specimens of 
patients with NASH. In the same study, phospha-
tidylserine exposure of erythrocytes was ob-
served in animals with steatohepatitis, which led 
to erythrocyte accumulation in the liver and sub-
sequent erythrophagocytosis by Kupffer cells. 

This was accompanied by iron accumulation in 
Kupffer cells and augmentation of inflammation 
and fibrosis. Hence, PSer exposure in erythro-
cytes could be a biomarker for disease mecha-
nisms.

CCL2 binding and release

Unruh et al (34) showed that high-fat diet trig-
gers increased CCL2 binding by erythrocytes. 
Our unpublished results indicate that red blood 
cells from patients with NAFLD also release 
greater amounts of CCL2. Thus, in combination 
with increased red blood cell count and in-
creased accumulation in the liver, erythrocytes 
could contribute to the pool of CCL2 molecules 
attracting monocytes in the fatty liver (36). q

CONCLUSIONS

Red blood cells, due to lack of organelles, do 
not possess the ability of synthesizing and re-

pairing damaged and modified macromolecules. 
Thus, the environment through which they cir-
culate can trigger irreversible modifications. 
These molecular alterations can serve as both 
biomarkers and mediators of disease. Recent 
studies have proved that red blood cells are an 
active player during immunometabolic deregu-
lation. Research upon red blood cell dysfunction 
in NAFLD could provide novel markers and 
therapeutic targets. q
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ABSTRACT
Autoimmune encephalitis is an inflammatory condition of the central nervous system that may involve 

a widely variable spectrum of clinical features. It can be divided into two main groups: with antibodies 
against intracellular antigens and with antibodies against surface antigens. The main clinical presentation 
is characterized by psychiatric symptoms, movement disorders and seizures. The differential diagnosis 
process should mainly consist of excluding infectious or other causes of encephalitis. Brain imagining, 
cerebrospinal fluid analysis and serology for a wide range of antibodies should lead to the diagnosis of 
a specific type of autoimmune encephalitis. Considering the fact that the disease may be paraneoplastic, 
appropriate tumor screening should be performed. Once the autoimmune etiology is established, treatment 
consists mainly of escalating immune therapies. 

Keywords: autoimmune, encephalitis, clinical, differential, treatment.

INTRODUCTION

Autoimmune encephalitis refers to a 
group of central nervous system (CNS) 
inflammatory diseases (1, 2). It in-
cludes a variety of neurological and 
psychiatric syndromes. Autoimmune 

encephalitis can be divided into two major 
groups according to their pathophysiology: (a) as-
sociated with antibodies against intracellular an-
tigens and (b) associated with antibodies against 
neuronal cell-surface or synaptic receptors (3).

(a) Autoimmune encephalitis associated with 
antibodies against intracellular antigens are mainly 
paraneoplastic and antigens are expressed by both 
the tumor and nervous system. The antibodies are 
called onconeural antibodies. The tumors more 
frequently involved in children are neuroblasto-
ma, teratoma, and Hodgkin’s lymphoma (4). This 
type of autoimmune encephalitis leads to irrever-
sible neuronal damage and it has a negative prog-

nosis (3, 5). Some examples are limbic encephali-
tis with anti-Hu antibodies, encephalitis with 
anti-Ma2 antibodies and encephalitis with 
anti-GAD (anti-glutamic acid decarboxylase) anti-
bodies. Encephalitis with anti-Hu antibodies may 
involve the limbic system, brainstem and cerebel-
lum. It may be associated with neuroblastoma, but 
pediatric patients may not have any underlying 
cancer (5, 6). Anti-Ma2 encephalitis may involve 
the limbic system, diencephalon and upper brain-
stem, and may be associated with testicular germ 
cell tumor (7). Anti-GAD encephalitis is characte-
rized by refractory seizures originating in the tem-
poral lobes and psychiatric symptoms (8).

(b) Autoimmune encephalitis associated with 
antibodies against cell surface antigens are direc-
ted against ion channels, receptors or other pro-
teins on the neuronal surface. Antibodies are di-
rectly pathogenic by altering the synaptic function. 
Overall prognosis is better than in the case of au-
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toimmune encephalitis with antibodies against 
intracellular antigens. This type of autoimmune 
encephalitis is less often paraneoplastic, is more 
responsive to immunotherapy and more prevalent 
in children and young adults than encephalitis 
with antibodies against intracellular antigens (3, 9). 

Examples of encephalitis with cell surface anti-
gens include anti-GlyR (glycine receptors), 
anti-GABA-A, anti-GABA-B, anti D1R and anti-D2R 
(dopamine 1 and 2 receptors), anti-AMPA 
(α-amino-3-hydroxy-5-methyl-4-isoxazole propi o-
nic acid receptor, a ionotropic transmembrane re-
ceptor for glutamate), anti-NMDA (N-methyl-D-
aspartate receptor, a glutamate receptor). 

Anti-GlyR encephalitis may associate cognitive 
dysfunction, seizures, opsoclonus-myoclonus syn-
drome and stiff-person syndrome (10). Encephali-
tis with antibodies against GABA-A and GABA-B 
receptors, the main inhibitory receptors of the 
brain, may involve severe seizures and status epi-
lepticus (3). Anti-D1R and D2R encephalitis may 
involve the basal ganglia, while anti-AMPA en-
cephalitis may involve the limbic system (1, 11).

Clinical presentation

The clinical picture in autoimmune encephalitis is 
heterogeneous and depends on the affected brain 
area. More areas may be affected at the same 
time, causing different combinations of symp-
toms, some of which can be grouped in clinically 
recognizable syndromes (3). 

The onset of symptoms is subacute 
(< three months) and may be subsequent to 
events like infections, fever or traumas (11).  

The initial presentation may be mainly with 
psychiatric symptoms (most of which mainly im-
ply that the limbic system is involved) psychosis, 
hallucinations, aggression, catatonia, bizarre fear, 
insomnia, memory loss, decreased consciousness, 
lethargy, mania, etc. Nevertheless, psychiatric 
symptoms are less common in children with auto-
immune encephalitis than adults, and the clinical 
spectrum is different in younger children, invol-
ving temper tantrums, behavioral change, agita-
tion, aggression, progressive speech deterioration, 
hyperactivity and hypersexuality. Regarding pa-
tient management, it is important for the pediatric 
psychiatrist to be aware of the possibility of auto-
immune encephalitis as a differential diagnosis, as 
patients with this type of initial presentation ini-
tially end up in the psychiatry service. The psy-

chiatrist should carefully investigate whether pa-
tients have neurological symptoms, particularly 
those with atypical psychiatric presentations and 
who do not respond to medical treatment as ex-
pected (13). 

It is more common for children suffering from 
autoimmune encephalitis, especially NMDA-R 
encephalitis, than it is for adults to develop move-
ment disorders or seizures early in the disease 
course (14). Movement disorders are mainly as-
sociated with NMDA-R encephalitis and may in-
clude orofacial–lingual dyskinesia, catatonia, 
tremor, bradykinesia, dystonia, choreoathethosis, 
and ballism. One or two movement disorders 
may co-exist. Choreoathethosis tends to be more 
frequent in children aged < 10. Given that orofa-
cial–lingual dyskinesia may be associated with an 
ovarian tumor, it must be ruled out, especially in 
patients >10 years old (15). 

Seizures or status epilepticus may occur at any 
stage in the disease course. It is more common in 
NMDA-R encephalitis and GABA-A-R encephali-
tis (14). 

Autoimmune encephalitis, mainly GAD65 en-
cephalitis, may also present as cerebellitis with 
symptoms including ataxia, limb or eye move-
ments, vertigo, nystagmus, dysarthria. It has a nega-
tive prognosis, as it may associate irreversible loss 
of Purkinje neurons. Initial clinical presentation 
with subacute onset cerebellar syndrome is highly 
suggestive for an autoimmune etiology (3, 16).

  
Differential diagnosis

Differential diagnosis of autoimmune encephalitis 
includes mainly infectious encephalitis, but also 
metabolic or toxic causes, central nervous system 
vasculitis or malignancies and psychiatric disor-
ders (13, 14, 17). Infectious encephalitis is the first 
to be ruled out, as both autoimmune and infec-
tious encephalitis may associate fever and flu-like 
symptoms. Epidemiological data is of great impor-
tance in this situation (18). Bacterial, viral or fun-
gal etiologies can be encountered in infectious 
encephalitis. Enteroviruses, Epstein-Barr-Virus, 
Human Herpesvirus-6, arboviruses can be tested 
through PCR from cerebrospinal fluid. In some 
cases, serology may be of additional benefit. My-
coplasma pneumoniae is particularly involved in 
infectious encephalitis in children. PCR analysis 
and serology are both recommended when it is 
suspected (19).  

PeDiAtriC AutoiMMune enCePhAlitis
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Neuroimaging

Magnetic resonance imaging (MRI) may present 
features that are suggestive of autoimmune en-
cephalitis. The affected area may be well defined, 
e.g., one or both medial temporal lobes with hy-
perintense signal on T2-weighted fluid-attenuated 
inversion recovery sequences, usually in limbic 
encephalitis. Hyperintense signal on T2-weighted 
fluid-attenuated inversion recovery sequences 
may also be found in multifocal areas involving 
grey and white matter. Nevertheless, MRI findings 
may also be absent, especially early in the course 
of disease and especially in NMDA-R encephali-
tis. In this particular situation, if the clinical suspi-
cion of NMDA-R encephalitis is high, additional 
imaging proof may be obtained by FDG-PET ima-
ging, that is more sensitive for detecting temporal 
lobe abnormalities (20). 

Electroencephalogram (EEG)

Most of the times, EEG findings are not characte-
ristic in autoimmune encephalopathies. They may 
present diffuse or focal epileptiform discharges, 
slow or disorganized activity. In NMDA-R ence-
phalitis, one EEG pattern that is unique for this 
type of encephalitis was described. The authors 
called it “extreme delta brush”  because it resem-
bles delta brush neonatal EEG pattern (1, 21, 22).

Cerebrospinal fluid analysis and serology

Cerebrospinal fluid analysis may be normal in the 
first stage of the disease. However, it may bring 
additional information for diagnosis formulation. 
It may present lymphocytic pleocytosis, specific 
oligoclonal bands without evidence for infection 
or elevated protein levels. Cerebrospinal fluid ne-
opterin may be used as an additional marker of 
inflammation in pediatric patients (9, 17, 23).  An-
tibody testing should be performed from both se-
rum and cerebrospinal fluid, because testing ex-
clusively serum may lead to false-positive or 
false-negative results (1). Antibodies that should 
be tested were described in the introduction of 
this paper.

Pathogenic treatment

At the present moment, there is no international 
consensus regarding optimal treatment in pedia-
tric autoimmune encephalitis. First-line therapy 
that is accepted includes methylprednisolone 
30 mg/kg/day in a maximum dose of 1 g daily for 
3–5 days, followed by, or combined with, intrave-

FIGURE 1. Magnetic resonance imaging reveals swelling and 
hyperintensity of the amygdala (arrow) on serial coronal  
fluid-attenuated inversion recovery sequences in a patient with limbic 
encephalitis. Reproduced with kind permission from John Wiley and 
Sons: Popkirov S, Sebastian S, Ismail FS, Wellmer J. Latent autoimmune 
diabetes and limbic encephalitis with antibodies against glutamic acid 
decarboxylase. Journal of Diabetes 2018;10(4):338-340.

FIGURE 2. Extreme delta brush on 
a bipolar montage demonstrated in 
four patients. Reproduced with kind 
permission from John Wiley and Sons: 
Farias-Moeller R, Bartolini L, Staso K, 
Schreiber JM, Carpenter JL. Early ictal  
and interictal patterns in FIRES:  
the sparks before the blaze.  
Epilepsia 2017;58(8):1340-1348.
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nous immunoglobulins 2 g/kg divided over 
2–5 days. Corticosteroids are then tapered using 
1–2 mg/kg/day orally for approximately another 
three months. If symptomatology persists and no 
amelioration is noted, plasma exchange should be 
taken into consideration, 3–5 exchanges over 
10 days. If symptomatology persists even with cor-
ticosteroid treatment and plasma exchange, se-
cond-line immunomodulation therapy, consisting 
of rituximab 375 mg/m2 weekly for four weeks, 
must be considered. Another option would be cy-
clophosphamide 750 mg/m2 monthly (17). 

Once the diagnosis of autoimmune encephali-
tis has been established, tumor screening should 
also be performed, even though underlying tu-
mors are less frequent in pediatric patients than 
adult ones. Specific tumors may be associated 
with specific encephalitides, e.g., NMDA-R en-
cephalitis with ovarian cancer. Identification and 
adequate treatment of the underlying tumor when 
applicable is of utmost importance (2).  

Symptomatic treatment 

Seizures should be appropriately treated. Mood 
dysregulation may be treated with valproic acid, 
gabapentin, and lithium, and extreme agita tion with 
phenobarbital, trihexyphenidyl and opioids (24). q 

CONCLUSIONS

Patients who are suspected of autoimmune en-
cephalitis should be thoroughly evaluated cli-

nically and a clear history should be taken. Fur-
thermore, the differential dia gnosis process should 
mainly consist of excluding infectious causes of 
encephalitis. Brain imagining, mostly MRI, cere-
brospinal fluid analysis and serology for a wide 
range of antibodies should lead to the diagnosis of 
a specific type of autoimmune encephalitis. q
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ABSTRACT
Objective: Even though modern medicine has significantly contributed to the extension of human lifespan, 

it has failed to delay the upsurge of chronic diseases. Health benefits of the Mediterranean diet are well 
established. Thus, adherence to this diet pattern may be the key to healthy aging. Τhe aim of this review is to 
investigate the potential benefits of the Mediterranean diet on healthy aging. 

Methods: A literature search of three databases (ScienceDirect, MEDLINE and The Cochrane Library) 
was conducted in order to trace all relevant studies published between January 1st 2010 and June 6th 2020 
that focused on the impact of adherence to the Mediterranean diet on the physical and mental well-being of 
individuals aged 60 or older. 

2020; 15(4): 521-528
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INTRODUCTION

Aging is a natural and multifactorial 
process that is taking place at the ge-
netic, molecular and cellular level of 
human organs and systems (1). The 
globe population is getting older. Al-

though modern medicine managed to extend 
the human lifespan, it failed to delay the upsurge 
of chronic diseases (2). For example, approxi-
mately 30 million people suffer from Alzheimer’s 
dementia worldwide, and by 2050 it is expected 
that this number will increase dramatically (3-5).

In the 1960s, Ancel Keys was the first to ob-
serve improvement in cardiometabolic risk fac-
tors, specific types of cancer and other nutrition 
related diseases by adhering to an eating pattern, 
present in Greece and Southern Italy, that was 
characterized by low intake of saturated fat and 
high consumption of vegetable oils and was de-
fined as the “Mediterranean diet”. Important con-
clusions of Keys’ research include the positive cor-
relation of premature death with the Western type 
diet that was characterized by high daily intake of 
saturated fats, the negative correlation of prema-
ture death with monounsaturated fatty acids’ in-
take, and the neutral effect of polyunsaturated 
fatty acids, proteins, carbohydrates and alcohol in 
cardiovascular morbidity and mortality (6). Medi-
terranean diet not only contributes to an exten-
ded lifespan but also to a better quality of life in 
the elderly (7, 8). Research shows that 10 mg/day 
of extra virgin olive oil, the main oil used in Medi-
terranean diet, may lower plasma levels of glu-
cose, LDL cholesterol and ox-LDL and reduce in-
sulin resistance (9).

Several validated questionnaires are used in 
order to assess adherence to the Mediterranean 
diet (AdMedD) such as the MedDiet score (Medi-
terranean diet score), the t-MED (10), MAI (Medi-
terranean adequate index), DS (dietary score), 
PREDIMED score, MSDPS (Mediterranean-style 
dietary pattern score), mMDS (modified Mediter-
ranean diet score) and others (11, 12). 

The objective of our study was to review the 
available literature published within last decade 
regarding AdMedD and its impact on physical and 
mental health in individuals aged 60 or older.

MATERIALS AND METHODS

Search strategy
A literature search of three databases (Science-

Direct, MEDLINE and The Cochrane Library) was 
conducted in order to trace all relevant studies 
published between January 1st 2010 and June 6th 
2020, using either “adherence to Mediterranean 
diet” as keyword or related term “Mediterranean 
diet score” as a search criterion. Also, “older 
adults” or “elderly” were used as a second search 
term. 

Selection criteria

Only full-text original articles published in English 
language and evaluating individuals aged 60 or 
over at baseline were included. Secondary ana-
lyses, reviews, guidelines, meeting summaries, 
comments, unpublished abstracts or studies con-
ducted in animals were excluded. There was no 
restriction on study design or sample characte-
ristics apart from age. q

MeDiterrAneAn Diet AnD heAlthy Aging

Results: Twenty-two studies fulfilled the selection criteria and were classified into six groups, according 
to the main outcome of each study: mental health (eight studies), frailty (6), cardiovascular risk factors (3), 
plasma levels of uric acid (1), length of hospital stay (1), and aging mechanisms (3). Based on these studies, the 
protective role of Mediterranean diet on depression, cardiovascular and frailty risk was established. Moreover, 
adherence to the Mediterranean diet resulted in reduced plasma uric acid levels as well as decreased length 
of hospital stay and mortality risk among patients who were urgently admitted for any cause in a tertiary 
hospital. In contrast, results on the effect of Mediterranean diet on cognition were controversial, as studies 
presented positive or neutral correlations.

Conclusions: This review provides evidence on the association between adherence to the Mediterranean diet 
and healthy aging and highlights the importance of conducting more studies among seniors in order to provide 
further insight into this matter.

Keywords: Mediterranean diet, healthy aging, elderly, review.
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RESULTS

Twenty-two publications fulfilled our inclusion 
criteria, as shown in Table 1. They were clas-

sified into six groups, according to the main out-
come of each study. The first group comprised 
eight studies focusing on the effect of AdMedD 
on mental health disorders, including organic 
brain disorders such as cognitive impairment and 
Alzheimer’s dementia, and psychiatric disorders, 
mainly depression (23-29). The second group 
consisted of six studies that reported outcomes 
related to frailty (17, 30-34). The third group in-
cluded three studies on AdMedD cardiovascular 
related outcomes (35-37). The fourth and fifth 
groups each included one study on the effect of 
AdMedD on plasma levels of uric acid (38) and 
hospital length of stay (LOS) (39), respectively. 
Finally, the sixth group consisted of three studies 
dealing with the effect of AdMedD on aging 
mechanisms (1, 40, 41). 

Of all included studies, 13 presented results 
exclusively from Mediterranean countries, inclu-
ding Italy (1, 29, 30, 40), Spain (17, 36, 37), 
Greece (34, 38, 39), France (33), Israel (32) and a 
compilation of Mediterranean islands (Cyprus, 
Malta, Sardinia, Sicily, Mallorca, Menorca, Lesvos, 
Samothrace, Cephalonia, Crete, Corfu, Limnos, 
Ikaria, Syros, Naxos, Zakynthos, Salamina, Kassos, 
Rhodes, Karpathos, Tinos, Imbros and the rural 
region of Mani) (27). Seven studies sampled non-
Mediterranean populations from the USA (22, 31), 
Australia (23, 24, 26), Sweden (25) and Brazil 
(28), and two mixed Mediterranean and non-
Mediterranean populations from multicenter 
studies in five European countries: Italy, France, 
UK, The Netherlands and Poland (35, 41).

All studies used a variety of Mediterranean 
diet scores, including the Mediterranean diet 
(MedDiet) score (0-9 items) (8, 10) that was used 
in six studies (22, 23, 25, 28, 31, 32), the Mediter-
ranean diet score (0-55 items) (13), which was 
utilized in six studies (1, 27, 34, 38, 39, 40), the 
PREDIMED 14-item score (14) that was used in 
four studies (29, 30, 36, 37), the MEDI score (15) 
which was utilized in two studies (24, 33), the 
NU-AGE index (16) that was used in one study 
(35), the MEDAS score (0-14 items) that was de-
veloped according to the PREDIMED study 
(17, 18) and was used in one study (17), and the 
Mediterranean diet score (0-18) (19) that was uti-
lized in one study (41). Finally, in one study, both 

Mediterranean diet scores (0-9 items and 
0-55 items) were used (26). q

DISCUSSION

The term “Mediterranean diet” was initially 
used by Ancel Keys in the 60’s in order to 

describe the eating pattern observed in Greece 
and Southern Italy, that was characterized by 
high consumption of vegetables, legumes, fruits, 
nuts, cereals, olive oil and fish, moderate intake 
of cheese and yoghurt, low intake of meat and 
poultry and regular small quantities of wine with 
meals (20). It is an established healthy-eating 
diet pattern that has consistently demonstrated 
beneficial effects on cognitive, musculoskeletal, 
cardiovascular and metabolic diseases (21).

A literature review of the last decade was con-
ducted in order to elucidate the effect of AdMedD 
on healthy aging. Twenty-two full-text original ar-
ticles dealing with individuals aged 60 or over 
were identified and classified into six groups 
based on the assessed parameters, including men-
tal health disorders, frailty, cardiovascular risk fac-
tors, levels of serum uric acid, length of hospital 
stay and aging mechanisms (Table 1). 

Concerning mental health disorders, Roberts 
et al. studied 5 233 residents aged 70-89 from 
Olmsted County, Minn., USA, and found that 
AdMedD was associated with a reduced risk of 
mild cognitive impairment and Alzheimer’s di-
sease (22). Similarly, Hardman et al. concluded 
that AdMedD was significantly correlated with 
better cognition, alongside with antidementia 
medications, in 93 individuals aged 60-90 from 
15 independent living aged care villages around 
Melbourne, Australia (23). In contrast, Cherbuin 
and Anstey assessed 1 528 Australians aged 60-64 
and concluded that AdMedD was not protective 
against cognitive decline, but excessive caloric in-
take and high intake of monounsaturated fats was 
predictive of mild cognitive impairment (24). 
Titova et al. could also not elicit a link between 
AdMedD and cognitive impairment among 
1 016 individuals aged 70 living in the community 
of Uppsala, Sweden (25). Moreover, Hosking 
et al. showed that the Mediterranean-Dash inter-
vention for neurological delay (MIND) diet, but 
not also the Mediterranean diet, was associated 
with reduced odds of 12-year cognitive impair-
ment in 1 220 elderly individuals aged 60-64 
from Canberra, Australia (26).  
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With respect to psychiatric disorders, in a sam-
ple of 2 687 older people aged >65 living in the 

Mediterranean basin, Masana et al. concluded 
that AdMedD was associated with absence of de-

Continued from previous page

TABLE 1. 
Characteristics of the  
22 included studies
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pression (27). Similarly, Bastos et al. explored a 
population of 545 elders from São Paulo City, 
Brazil, and found that a moderate or high Med-
Diet score that was related to lower prevalence of 
common mental health diseases such as depres-
sion (28). Apart from that, Vicinanza et al. observe 
that, among 143 Italian geriatric patients, AdMedD 
may provide protection from the development of 
depressive symptoms, ultimately promoting 
healthy aging (29).  

Regarding frailty, a major geriatric syndrome 
characterized by low muscle strength, Barrea et al. 
studied 84 Italian females aged 60-85 and repor-
ted that PREDIMED score was positively correlat-
ed with hand grip strength (HGS), which is the 
most frequently used indicator of muscle func-
tional capacity for clinical purposes (30). Further-
more, in a population of 2 225 Americans 
aged 70-79, Shahar et al. observed that walking 
speed over eight years was faster among those 
with higher MedDiet score at baseline and that 
these differences remained significant over a pe-
riod of eight years, thus suggesting a long-term ef-
fect of diet on mobility performance with aging 
(31). Similarly, Tepper et al. observed that, among 
117 Israelis with type-2 diabetes and age over 60, 
AdMedD was associated with a lower risk for falls 
and an increased muscle strength, as measured by 
the Berg balance test and grip strength using a Ja-
mar dynamometer, respectively. Interestingly, 
among participants aged over 75, after adjust-
ment for gender, BMI, and physical activity, 
AdMedD was associated with a longer distance 
achieved in the six-min walk test and a higher 
walking speed in the 10-min walk test (32). Apart 
from that, in the French ‘Three-City-Bordeaux 
study’, which included 560 initially non-frail par-
ticipants aged >75, Rahi et al. observed that older 
adults with the highest MedDiet score (6-9 items) 
had a significantly 68% frailty risk reduction com-
pared to those in the lowest MedDiet score cate-
gory (0-3 items). More specifically, high MedDiet 
scores were related to a significantly reduced risk 
of incident slowness, poor muscle strength and 
low physical activity (33). Furthermore, in a pro-
spective cohort study that included 1 815 Spanish 
community-dwelling individuals aged ≥60, 
León-Muñoz et al. noticed that AdMedD was as-
sociated with a decreasing risk of frailty and espe-
cially a reduced risk of slow walking and weight 
loss (17). Finally, Ntanasi et al. observed that, 
among 1 740 Greeks aged >65, each additional 

unit in the MedDietScore was associated with a 
5%, 4% and 7% decrease in the odds for frailty 
according to the Fried definition, Frailty index, 
and Tilburg frailty indicator, respectively (34).

Regarding the cardiovascular risk factors, the 
NU-AGE (New Dietary Strategies Addressing the 
Specific Needs of Elderly Population for Healthy 
Aging in Europe) study, conducted on 1 294 healthy 
participants aged 65 to 79 from five European 
centers (Bologna, Italy; Norwich, UK; Wage-
ningen, the Netherlands; Warsaw, Poland; and 
Clermont-Ferrand, France) indicated that one-year 
AdMedD had the potential to reduce cardiovas-
cular risk, as showed by the significant reduction 
in robust measures of vascular health, including 
systolic blood pressure in males and augmenta-
tion index, that evaluates systemic arterial stif-
fness, in females (35). Furthermore, 
Dominquez-Rodriguez et al. showed that, in 
284 Spanish people aged >70, the risk of cardio-
vascular death, cardiac transplantation or decom-
pensated heart failure at one year follow up after 
cardiac resynchronization therapy was signifi-
cantly lower in those with Mediterranean diet 
compared to those with other food regimens (36). 
In contrast, the MEDIT-AHF study, that included 
991 patients from seven Emergency Departments 
in Spain, did not found any link between high 
PREDIMED score and reduced mortality after an 
episode of acute heart failure. However, a high 
PREDIMED score was associated with low rates of 
rehospitalization during the next year, suggesting 
lesser severity of acute heart failure in these par-
ticipants compared to those with low 
PREDIMED score (37).

In the fourth group, Chrysohoou et al. dealt 
with the impact of AdMedD on serum uric acid 
(UA) levels among 281 female (75±6 years old) 
and 257 male (75±7 years old) inhabitants of 
Ikaria, Greece, without known cardiovascular di-
sease, and found that MedDiet score was inver-
sely associated with UA levels in males but not in 
females (38).

In our fifth group, Lampropoulos et al. ob-
served that, among 183 Greeks aged >65 who 
were urgently admitted for any cause to the Inter-
nal Medicine Department of Argolidos General 
Hospital, hospital LOS decreased by 0.3 days for 
each unit increase of MedDiet score. Moreover, 
they found that the mortality risk decreased 13% 
per each unit increase of MedDiet score (39).
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Finally, concerning the aging process, the 
Mugello Working Study Group measured various 
anthropometric and bioelectrical parameters, in-
cluding weight, ulnar length to estimate the 
height, body mass index (BMI), mid-upper arm 
circumference (MUAC), calf circumference (CC), 
waist circumference (WC), hip circumference 
(HC) and specific bioelectrical impedance vector 
analysis (BIVAsp), and concluded that AdMedD 
could partially explain the longevity of 298 nona-
genarian residents of Mugello, Italy, as the 
MedDiet score was significantly correlated with 
CC, specific resistance and specific impedance in 
the whole sample, as well as with height in males 
(40). The same group has also reported that 
AdMedD contributed to the longevity of Mugello 
inhabitants by protecting against the development 
of endothelial dysfunction, as shown by the higher 
levels of circulating progenitor CD34+ and endo-
thelial progenitor CD34+/KDR+ cells (1). Apart 
from that, the NU-AGE study revealed that 
AdMedD could decelerate many age-associated 
diseases that are accompanied by dysregulated 
immune function and excessive inflammation, 

termed inflammaging, such as cardiovascular di-
sease, rheumatoid arthritis, type 2 diabetes and 
cancer, by improving immune responses and, in 
particular, dendritic cell function (41). q 

CONCLUSIONS

Our findings indicate that the Mediterranean 
diet has a protective role on depression, 

cardiovascular and frailty risk was revealed. 
Moreover, AdMedD resulted in reduced plasma 
uric acid levels and a decreased length of hospi-
tal stay and mortality risk among patients who 
were urgently admitted for any cause in a tertiary 
hospital. In contrast, results on the effect of 
AdMedD on cognition were not as clear, as stu-
dies presented positive or neutral correlations. 
Thus, additional studies among seniors on the as-
sociation between AdMedD and healthy aging 
are recommended in order to provide further 
insight on this clinically important relationship. q
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ABSTRACT
Cardiac catheterization using the transradial access has been proven to be safe, but can be complicated in 

some cases by catheter kinking or knotting. This complication is often the result of excessive manipulations 
due to the S-shaped configuration of the right subclavian-innominate-aorta axis. When a knot occurs in the 
brachial artery, regular maneuvers to unknot the catheter can be unsuccessful due to the narrow diameter of 
the artery or to the failure of the external fixation of the distal part of the catheter. We present a case of a knotted 
catheter in the brachial artery, untwisted with a snare technique. This endovascular technique is simple and 
avoids surgical extraction.

Keywords: radial access complication, knotted catheter, coronary angiography,  
snare technique, case report.

INTRODUCTION

Transradial access has been proven to be 
a safe approach for cardiac catheteriza-
tion (1-3). Judkins coronary diagnostic 
catheters are commonly used for per-
forming coronary angiograms via tran-

sradial access, though they were designed for the 
transfemoral approach. In order to maneuver 
around the S-shaped configuration of the right 
subclavian-innominate-aorta axis, those cathe-
ters must be rotated, predisposing to kinking or 
knotting especially when excessive manipu-

lations are performed (4, 5). Knotting of the 
cathe ter is a rare complication that has been re-
ported in numerous case reports and small series 
(5-12). The pain generated increases the onset of 
radial spasm, and the knotted catheter exposes 
to the risk of vessel dissection or perforation (13). 
Regular maneuvers to unknot the catheter might 
be unsuccessful due to the narrow diameter of 
the artery or to the failure of the external fixation 
of the distal part of the catheter (5, 8). 

We report a case of a knotted catheter in the 
brachial artery, untwisted with a triple-loop snare 
introduced via the femoral access. q
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CASE REPORT

An 85-year-old man underwent a diagnostic 
coronary angiography before transcatheter 

aortic valve implantation for symptomatic severe 
aortic stenosis. The procedure was performed 
via the right radial access using a 5 French radial 
sheath and a 5 French INFINITY® Judkins right 
coronary diagnostic catheter (Cordis, Miami 
Lakes, Florida, USA). There was no extreme tor-
tuosity of the right subclavian-innominate-aorta 
axis, but a springback effect of the diagnostic 
catheter led to excessive manipulations (nume-
rous rotation movements) in order to reach the 
ostium of the right coronary artery. This conduc-
ted to a knotting of the catheter in the brachial 
artery, noticed on the inability to move the 
cathe ter, a drop down of the pressure curve, and 
confirmed in fluoroscopy (Figure 1). 

We tried standard maneuvers to untwist the 
catheter from the radial access: gentle counter 
torque, then external manual fixation of the di-
stal part of the catheter (by applying pressure on 
the arm) and crossing with a standard 
0.035’’ J wire. After the failure of these attempts, 
we decided to use a snare to fix the distal part of 
the catheter that was floating in the ascending 
aorta and be able to unknot it.  

We introduced a 7 French 55 cm hydrophilic 
sheath via the right femoral artery to bring a tri-
ple-loop EN Snare® device (Merit Medical Sys-
tems, South Jordan, Utah, USA) to grab the tip of 
the knotted catheter. While fixing the tip of the 

knotted catheter in the descending aorta with 
the snare (Figure 2), we counter-torqued the 
twisted catheter from its outside part to unknot it 
(Figure 3). We could then easily retrieve it 
through the radial sheath. The angiographic con-
trol of the vessel did not show any perforation or 
other complication. q

DISCUSSION

Knotting of the catheter, particularly during the 
catheterization of the right coronary artery, is 

a recognized complication (5, 8, 10, 11). Cathe-
ter kinking can be prevented by refraining from 
rotating the catheter more than 180° to prevent 
buildup of torque proximally that is not transmit-
ted to the catheter tip. In case of catheter loop 
due to extreme tortuosities, the coronary canula-
tion can be helped by a regular or a stiff 
0,035’’ wire inside the catheter (5). When an 
increased subclavian or brachiocephalic artery 
tortuosity is encountered with an excessive 
torque experienced, switching to a left radial or 
femoral access should be considered. The left ra-FIGURE 1. Knotted Judkins right coronary catheter

FIGURE 2. Catheter fixating by the snare the in the descending aorta

FIGURE 3. Knot unraveled
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dial artery approach could be preferred in elder-
ly patients, as it has an important anatomical ad-
vantage due to the vascular anatomy of epiaortic 
vessels with a straighter route especially to the 
left coronary ostium (4). 

A stepwise endovascular approach for the re-
duction of catheter knots via radial approach has 
been recently described by Ben-Dor et al. (5). It 
ranges from untwisting the knot by rotating the 
catheter in the opposite direction to the initial 
torque, to external fixation of the distal part of 
the catheter by applying pressure on the arm 
(manually or with a sphygmomanometer cuff), 
hydraulic pressure through the indeflator (not for 
a full knot), encasing the knot with a larger 
sheath, or grabbing the catheter tip with a snare 
from femoral access. Percutaneous techniques to 
retrieve the catheter are successful in most cases, 
and open surgical extraction by arteriotomy re-
mains the last option (7). 

In our case, the extremity of the diagnostic 
catheter was free and floating in the ascending 
aorta, making impossible to untwist with stan-
dard techniques because no force could be 
transmitted for unknotting (5, 8). Internal fixation 
by grasping the knotted catheter with a snare via 

the femoral access allowed both ends of the 
knotted catheter to be rotated in opposite direc-
tions and to be untwisted for safe removal via the 
radial sheath. In this case, we used a triple-loop 
snare to grab the end of the catheter, but the use 
of a goose neck snare is also efficient (9). The 
potential risks of the snare technique are related 
to the complications of the femoral access (14). 
This endovascular technique is simple and per-
mits a safe percutaneous removal of the catheter, 
avoiding a surgical extraction (7). However, it re-
quires two operators: one who takes care of the 
snare and one who deals with the knotted ca-
theter. q 

CONCLUSIONS

This case illustrates the importance of avoiding 
excessive manipulations of the catheter and 

rapidly change strategy if the catheterization of 
the coronary artery remains challenging. Snare 
technique can be helpful when the catheter 
cannot be unraveled via standard maneuvers. q

Conflicts of interests: none declared.
Financial support: none declared.
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ABSTRACT
The following case report and literature review will emphasize the individualized therapeutic management 

of a complex prothrombotic pathology. The onset of acute portal vein thrombosis in a patient with atrial 
fibrillation and good compliance to anticoagulation with a direct oral anticoagulant, who associates 
significant thrombocytosis, after excluding predisposing inflammations, infections or solid neoplasia, raises 
the diagnostic suspicion of myeloproliferative disorder, and imposes a complex interdisciplinary approach.

Keywords: portal vein thrombosis, myeloproliferative disorder, anticoagulation.

2020; 15(4): 532-535

INTRODUCTION

Prothrombotic status in myeloprolifera-
tive neoplasm is multifactorial, com-
prising of a proadhesive and procoagu-
lant endothelium, leukocytosis, 
pro coagulant cell phenotype, and hy-

perviscosity (1). The onset of an acute venous 
thrombotic event, despite anticoagulation thera-
py with a direct oral anticoagulant (DOAC), in a 

patient with good medication compliance can 
have a heterogenous etiology and imposes iden-
tification of prothrombotic local and systemic risk 
factors. q

CASE REPORT

We present the case of an 84-year-old un-
derweight [body mass index (BMI) 

17,45 kg/m2] female patient, admitted to the 
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University Emergency Hospital of Bucharest, 
Romania, with complaints of incessant episodes 
of intense, diffuse abdominal pain in the last two 
weeks, aggravated progressively, and dyspnea in 
the last three days prior to admission.

Past medical history includes advanced 
chronic heart failure (III NYHA class), with 
preserved left ventricle ejection fraction (LVEF) 
of 55%, degenerative aortic valve disease with 
severe stenosis and moderate valve insufficiency, 
moderate mitral valve insufficiency, and 
permanent atrial fibrillation. The patient 
confirmed compliance with prescribed 
medications: beta-blocker, loop diuretic, and 
apixaban, with dose adjustment [2.5 mg twice a 
day (b.i.d.)]. She denied chest pain, dyspnea, 
syncope, upper and lower gastrointestinal 
bleeding, rash, neurological symptoms, and 
recent surgery. At admission, the clinical 
examination revealed compensated chronic 
heart failure, low grade fever (37.8°C), dyspnea 
with tachypnea, blood oxygen saturation level 
on breathing air of 98%, blood pressure of 
100/60 mmHg, heart rate of 95 bpm, irregular, 
holosystolic murmur in the aortic area, radiating 
to both carotid arteries, and diminished 
peripheral pulses. The abdomen was distended 
but compressible on palpation, with normal 
breathing movements of the abdominal wall, 
and splenomegaly. No signs of peritoneal 
irritation and hepatomegaly were identified. 

Laboratory tests indicated leukocytosis 
(22 000/uL), with important basophilia (12%), no 
anemia, significant thrombocytosis 
(1 000 000/uL), raised inflammatory markers, 
negative cardiac markers, a slightly increased 
level of N-terminal pro-brain natriuretic peptide 
(NT-pro-BNP) of 250 pg/mL, elevated D-dimer 
levels (>5.00 µg/mL), mild hepatic cytolysis 
(aspartate aminotransferase 70 U/L and alanine 
aminotransferase 75 U/L),  creatinine clearance 
47 mL/min, without any electrolyte disturbance, 
and a normal urinalysis. The electrocardiogram 
revealed atrial fibrillation with a ventricular rate 
response of 96 bpm, without other pathological 
changes. Blood cultures were evaluated, being 
negative at 48 hours post-admission. 

Echocardiography excluded infective 
endocarditis. Chest radiograph did not identify 
significant changes. Abdominal echocardiography 
findings were normal except mild splenomegaly. 
Thoracic computer tomography (CT) excluded 

pulmonary embolism, solid neoplasia, and 
pulmonary infection. Abdominal CT revealed 
portal vein and left portal branch thrombosis, 
with patent superior mesenteric vein, hepatic 
perfusion disorders, and splenic infarcts, without 
signs of inflammation, infection or intra-
abdominal neoplasia (Figure 1). Taking into 
account the clinical and paraclinical context of 
acute portal vein thrombosis atypical site in a 
patient under anticoagulation therapy, with 
significant non-reactive thrombocytosis and 
without local prothrombotic predisposing 
factors, the suspicion of myeloproliferative 
disorder was raised. By medullary biopsy and a 
positive result for Janus Kinase 2 (JAK2), 
hematological evaluation established the 
diagnosis of essential thrombocythemia.

Based on interdisciplinary (cardiology and 
hematology) evaluation, DOAC was replaced 
with low molecular weight heparin (LMWH) – 
dalteparin (0.4 mL subcutaneous injection 
b.i.d.), and cytoreductive therapy (hydroxyurea 
–500 mg tablet b.i.d) during hospitalization and 
for the first six months after discharge.

After six months, abdominal CT revealed 
recanalization of the portal vein trunk, persistence 
of hepatic perfusion disorders and splenic infarcts 
(Figure 2), and no intestinal ischemia compli-

AntiCoAgulAtion in CAnCer with AtyPiCAl throMbosis

FIGURE 1. Abdominal computer tomography identifies (red 
arrows) thrombosis of portal vein trunk and left portal branch  
(A, B); patent superior mesenteric vein (C); and hepatic 
perfusion disorders and splenic infarcts (D)
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cations caused by a potential extension of the 
thrombosis in the mesenteric veins. 

Long term anticoagulation therapy was an 
absolute indication in the patient with atrial 
fibrillation and CHADS-VASC score of four points 
(HAS-BLED two points), acute portal vein 
thrombosis and essential thrombocythemia. At 
six months after discharge, the patient 
complained of multiple diffuse bruises at 
subcutaneous injection sites. There were 
concerns regarding the compliance of an 
underweight, frail, elderly patient with the 
LMWH therapy, and consequently we took into 
consideration switching to an oral anticoagulant. 

Considering the current recommendations of 
the guideline for deep vein thrombosis and 
pulmonary embolism, we opted for switching 
parenteral anticoagulation to DOAC therapy – 
rivaroxaban, 15 mg per day. q

DISCUSSIONS 

This clinical case emphasizes the importance 
of an accurate diagnosis of myeloproliferative 

neoplasm in patients with atypical sites of ve-
nous thrombosis (VT) and the challenging inter-
disciplinary management and optimal therapy in 
this complex prothrombotic pathology.

The incidence of thromboembolic events in 
patients with myeloproliferative neoplasms is 

3-5% annually, while 40% of abdominal 
thrombotic events appear in patients with 
manifest or latent myeloproliferative disease (2). 
Essential thrombocythemia is a clonal autono-
mous thrombocytosis, included in the group of 
myeloproliferative neoplasms (3). The major 
criteria for essential thrombocythemia are 
thrombocytosis (> 450x109/L), bone marrow 
biopsy showing proliferation of abnormal cells of 
the megakaryocyte lineage, presence of gene 
mutations [JAK2, calreticulin (CALR), 
myeloproliferative leukemia (MPL)], and not 
meeting criteria for other myeloproliferative 
neoplasms (3). 

In cancer patients with venous thrombosis, 
current guidelines recommend edoxaban and 
rivaroxaban as DOAC alternative to LMWH (4). 
Moreover, Agnelli et al. demonstrated that 
apixaban is non-inferior to dalteparin in 
cancer-associated venous thromboembolism, 
without increasing the risk of major bleeding (5).

Venous thrombosis with atypical sites requires 
anticoagulation therapy (6). There are no 
randomized clinical trials confirming the efficacy 
and safety of DOAC in VT of unusual locations. 
Nevertheless, considering the scarce of cases of 
rare thrombosis, DOAC administration remains 
a controversial subject, and is based only on 
small observational studies and expert opi  - 
nion (7, 8). 

In patients with portal vein thrombosis, with 
or without cirrhosis, Priyanka et al. showed that 
DOAC could be an adequate alternative to 
conventional treatment with LMWH and VKA 
(7). More than that, Janczak et al. demonstrated 
the efficacy and safety of rivaroxaban and 
apixaban treatment in VT of atypical locations. 
The prospective study compared the rate of 
recurrence and bleeding between patients with 
VT of atypical site, who received treatment with 
DOAC, and two control groups, one comprising 
patients with VT of typical locations treated with 
DOAC and the other one comprising patients 
with atypical site VT receiving LMWH (8). Of all 
36 patients enrolled in the study, there was a 
sizable percentage of subjects with cancer 
presenting with atypical venous thrombotic 
event location and treated with DOAC (52.8%), 
or receiving LMWH (95.7%) (8). The study 
revealed that rivaroxaban and apixaban in 
patients with VT of atypical site had comparable 

AntiCoAgulAtion in CAnCer with AtyPiCAl throMbosis

FIGURE 2. Six months follow-up abdominal computer 
tomography reveals (red arrows) recanalization of portal vein 
trunk (A, B); patent mesenteric vein (C); and persistent hepatic 
perfusion disorders and splenic infarcts (D)
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efficacy and safety as DOAC in VT of common 
location, and similar outcomes to LMWH (8). 

In our case, the development of uncommon 
site of VT in a patient with atrial fibrillation and 
associated comorbidities, with proper adherence 
to previous oral anticoagulation therapy, revealed 
a myeloproliferative disorder. The use of LMWH, 
even for a short period, in an elderly and frail 
patient diagnosed with hematological neoplasia 
reduced therapeutical compliance and altered 
the quality of life. Thus, by an interdisciplinary 
approach, even if there were no firm guideline 
recommendations, replacement of heparin with 
DOAC was mandatory, with favorable clinical 
evolution and excellent compliance. q

CONCLUSIONS

Atypical localization of venous thrombosis can 
be the first clinical manifestation of a latent 

myeloproliferative disease, increasing morbidity 
and mortality. A multidisciplinary approach and 
personalized therapeutic strategy, based on pa-
tient’s comorbidities and compliance to antico-
agulation, become mandatory. 

Although there is no strong evidence for the 
routine use of DOAC in atypical venous 
thrombosis in hematological cancers, selected 
patients can benefit from their use through good 
therapeutic efficacy and undoubted compliance. 
Data derived from future large randomized trials 
is of major interest for establishing recommen-
dations for clinical practice in this special 
category of frail patients. q
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ABSTRACT
Objectives: Carotid artery dissection represents a common cause of stroke among people aged 30-45. We 

present two clinical cases and a review of the literature concerning the management of internal carotid artery 
dissections (ICADs).

Material and methods: The two patients are a 54-year-old male and a 40-year-old female. The first patient 
presented to our Neurology Department for one-week-old intense occipital headache. His clinical examination 
revealed left-sided miosis and upper eyelid ptosis. He underwent cerebral-cervical computed tomography (CT) and 
computed tomography angiography (CTA) scans and the latter revealed hemodynamically significant narrowing 
of both ICAs (right C1-C5 and left C1-C2 segments). Transcranial Doppler ultrasonography and Doppler 
ultrasonography (DUS) of the cervical-cerebral arteries showed right ICA occlusion at its origin (dissection 
fold and intraluminal thrombosis). Cervical magnetic resonance imaging (MRI) and time-of-flight magnetic 
resonance angiography (MRA) revealed a semilunar-shaped T2-weighted hypersignal present in the walls of the 
C1-C5 segments of the right ICA and of the C1-C2 segments of the left ICA, with bilaterally reduced intraluminal 
flow (right more than left). These findings indicated the presence of bilateral ICA intramural hematomas caused 
by subacute bilateral ICAD. The second patient presented to our Neurology Department for recurrent episodes 
of headache and lateral cervical pain on both sides. She underwent transcranial DUS and DUS of the cervical-
cerebral arteries. They revealed right ICAD fold in its upper cervical segments. The CTA scan of the supra-aortic 
trunks showed hemodynamically significant narrowing with subsequent diminished blood flow in the upper 
cervical segments of right ICA. The patient was diagnosed with right ICAD.

Results: Both patients were treated using antiplatelet therapy for primary prevention of ischaemic events. 
Follow-up at seven months and at six months, respectively, by means of CTA of the supra-aortic trunks or MRA 
of the cervical region, revealed the restoration of arterial patency with subsequent normal blood flow in both cases.

Conclusions: The long-term outcomes of ICADs should be kept in mind when assigning medical or 
endovascular management on a case-by-case basis. Antiplatelet or anticoagulant therapy is a safe and effective 
first-line strategy in such patients, especially in cases that do not warrant particular management.

Keywords: carotid artery dissection, antithrombotic therapy.

2020; 15(4): 536-542
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INTRODUCTION 

Dissection of the cervical arteries 
(carotid and vertebral arteries) is a 
frequent cause of stroke before 
the age of 45 (1–3), carotid artery 
dissection (CAD) being considered 

the underlying stroke etiology in about 2.5% of 
all strokes and 5–25% of strokes under the age of 
30–45 (4–6). Furthermore, CAD is the most 
common cause of stroke in males under the age 
of 45 (7). The literature reports reveal an inci-
dence of about 2.6–2.9 per 100 000 cases of 
CAD for all age groups, with mean age being 
42-44 years (1, 8-11). Carotid artery dissection 
has an associated mortality of up to 5%, full lumi-
nal permeability being reached in 90% of cases 
(12).

Management of internal carotid artery dissec-
tions (ICADs) consists of strategies that combine 
different approaches, mainly medical or endo-
vascular (13). We present the cases of two pa-
tients and a short review of the literature con-
cerning the management of ICADs. q

CASE 1

A 54-year old male patient with history of 
grade 2 arterial hypertension (treated with 

olmesartan medoxomil, amlodipine, hidrocloro-
tiazide and indapamide), umbilical and right in-
guinal hernias (surgically resolved seven years 
ago) presented to our Neurology Department for 
one-week-old intense occipital headache which 
was felt at first as left side hemicrania, but even-
tually extended to both sides. This pain was par-
tially alleviated by metamizole and, for a few 
days, it was associated with inconstant blurred 

vision in both eyes (left more than right). Further-
more, the patient asserted that he had suffered 
repeated neck trauma, years on end, during his 
job as furniture courier. 

On the same day of his admittance to our 
clinic, the patient had presented to an outpatient 
care setting, where he underwent cerebral-cer-
vical computed tomography (CT) and CT angio-
graphy (CTA) scans. The latter revealed hemody-
namically significant narrowing of both internal 
carotid arteries (ICAs) associated with bilateral 
intramural hematomas (right C1-C5 and left 
C1-C2 segments). The aforementioned imaging 
elements were suggestive for bilateral ICAD. 

The general physical and neurological exami-
nations revealed the presence of left-sided par-
tial Horner’s syndrome (miosis and upper eyelid 
ptosis).

His blood tests depicted dyslipidemia with 
hypertriglyceridemia. 

Transcranial Doppler ultrasonography and 
Doppler ultrasonography of the cervical-cerebral 
arteries were carried out (Figure 1) and showed 
right ICA occlusion at its origin from the com-
mon carotid artery (dissection fold and intralu-
minal thrombosis), negative flow in the right 
ophthalmic artery, low diastolic velocities in the 
left ICA and positive flow in the left ophthalmic 
artery.

Cervical magnetic resonance imaging (MRI) 
scan with and without contrast and time-of-flight 
magnetic resonance angiography (MRA) re-
vealed a semilunar-shaped T2-weighted hyper-
signal present in the walls of the C1-C5 segments 
of the right ICA and of the C1-C2 segments of 
the left ICA, with bilaterally reduced intraluminal 
flow (right more than left) (Figure 2). These fin-

internAl CArotiD Artery DisseCtion – AntithroMbotiC therAPy

FIGURE 1. Doppler ultrasonography of the cervical-cerebral arteries revealing dissection 
fold with intraluminal thrombosis occluding the right internal carotid artery (A) and 
velocimetric complexes suggestive for right internal carotid artery occlusion (B). 
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dings indicated the presence of bilateral ICA in-
tramural hematomas caused by subacute bila-
teral ICAD.  

The cerebral MRI scan showed no recent vas-
cular lesions or areas with restricted diffusion. 
Furthermore, it highlighted few isointense 
T1-weighted and hyperintense T2-weighted mil-
limetric oval lesions showing no contrast en-
hancement, located in the frontal-parietal white 
matter in both hemispheres, and dilated Vir-
chow-Robin spaces. 

Taking into consideration the patient history 
and all the aforementioned investigations, the 
man was diagnosed with bilateral ICAD. He 
started treatment for primary prevention of is-

chaemic events with antiplatelet therapy. Fur-
thermore, he began treatment with Atorvastatin 
40 mg/day and was discharged eight days later. 

Follow-up at seven months, by means of CTA 
of the supra-aortic trunks, revealed complete re-
canalization of both ICAs (Figure 2). q

CASE 2

A 40-year old female patient with history of 
autoimmune thyroiditis presented to our 

Neurology Department for recurrent episodes of 
headache. The patient mentioned that, for many 
years, she had frontal-temporal headache of 
mild to moderate intensity, felt usually during 
stressful situations and without accompanying 
nausea, emesis, phono- or photophobia. Fur-
thermore, the episodes of headache had be-
come more frequent in the last two years. Two 
weeks prior to her current presentation, the 
woman had an episode of diffuse headache that 
felt different from her normal episodes because 
it had very high intensity and was accompanied 
by nausea. Even though the cephalalgia remitted 
under treatment with Dexamethasone and 
Paracetamol in six days, she developed lateral 
cervical pain on both sides.  

One day before her admittance to our clinic, 
the woman had presented to an outpatient care 
setting where she underwent cervical region and 
cerebral MRI scans. They revealed hemodyna-
mically significant narrowing of the right ICA 
(C3-C5 segments) and the presence of an intra-
mural hematoma, which were suggestive for 
spontaneous right ICA dissection in its 
C1-C2 segments.

The general physical and neurological exami-
nations revealed no abnormalities and the blood 
tests showed mildly elevated fibrinogen.

Transcranial DUS and DUS of the 
cervical-cerebral arteries were performed. They 
revealed right ICA dissection fold in its upper 
cervical segments. Transcranial Doppler moni-
toring for microemboli detection has been also 
performed and it showed no abnormalities.

The CTA scan of the supra-aortic trunks 
showed hemodynamically significant narrowing 
with subsequent diminished blood flow in the 
upper cervical segments of right ICA (Figure 3). 

Taking into consideration the patient history 
and all the aforementioned investigations, the 
woman was diagnosed with right ICA dissection. 

internAl CArotiD Artery DisseCtion – AntithroMbotiC therAPy

FIGURE 2. (A) Cervical magnetic resonance imaging scan  
(cross section) T2-weighted hypersignal present in the walls 
of C1-C5 segments of the right internal carotid artery and of 
C1-C2 segments of the left internal carotid artery (suggestive for 
intramural hematomas), and dissection fold that occludes the  
lumen of the right carotid artery. (B) Cervical magnetic resonance 
imaging scan (cross section) – diffusion-weighted imaging –  
revealing the semilunar shape of the bilateral internal carotid artery 
intramural hematomas. (C and D) Computed tomography  
angiography of the supra-aortic trunks showing patent lumina  
of both internal carotid arteries.
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She started treatment for primary prevention of 
ischaemic events with antiplatelet therapy and 
was discharged eight days later. 

Follow-up at two months, by means of cervi-
cal region MRA, revealed a reduced intramural 
hematoma in the right ICA with subsequent in-
creased blood flow. The CTA performed at 
six months showed complete recanalization of 
the right ICA. q

DISCUSSIONS 

The majority of ICADs exhibit spontaneous 
mural healing (5). Nedeltchev et al. reported 

that the rate of complete recanalization was 
16%, 50% and 60% at one month, three months 
and six months, respectively. Complete recanali-
zation occurred in most cases within the first 
six months (14). Furthermore, Baracchini et al. 
(15) found that in spontaneous CAD (internal ca-
rotid and vertebral arteries) with occlusion or he-
modynamically significant  stenosis (>50%), re-
canalization rates were 76.7%%, with complete 
recanalization (55%) occurring in the first nine 
months (16). 

Associations between the initial clinical and 
imaging features have been underlined: ICA oc-
clusion reduced the odds of recanalization, 
whereas initial presentation characterized by lo-
cal symptoms and signs has been only indepen-
dently associated with complete recanalization 
(5, 6, 14, 17, 18).

The natural history and long-term outcome of 
ICAD with or without stenosis, occlusion or 
(pseudo)aneurysm has been targeted by many 

studies. In those conducted by Touze (19) and 
Guillon (20), none of the patients with aneurys-
mal form of ICAD had recurrent ischemic events, 
rupture, or local compressive signs under anti-
platelet or anticoagulant treatment after a mean 
follow-up of more than three years. Also, 82% of 
patients had either complete resolution of the 
ICAD or documented stable residual luminal ir-
regularity in the first year, the median time to as-
certainment of imaging criteria being 0.29 years 
(17). 

The long-term anatomical outcome seems to 
depend on the initial angiographic form of the 
ICAD: occlusive, stenotic or aneurysmal (21). 
Furthermore, aneurysmal ICAD can be associa-
ted with stenosis, occlusions can lead to residual 
stenoses and initially stenotic or occluded arte-
ries can give rise to residual aneurysms in the 
post-acute phase (14). Internal carotid artery dis-
section represents a dynamic process with ima-
ging changes varying in a matter of  hours to days 
(6). Some of these changes can account for 
worse ning and they can be seen in the acute 
phase as well (21). Even in that case, stenotic le-
sions have been found to resolve in up to 
70-90% of patients and recanalization of occlu-
ded arteries occurred in up to 60% of patients 
(6, 11, 21). Recanalization usually occurs within 
the first weeks and seems to be exceptional be-
yond the first 3-6 months (12). Dissecting ane-
urysms are reported to resolve in up to 40% of 
patients, decrease in size in up to 33%, or remain 
unchanged in up to 65% of patients (6, 19, 20). 
Recanalization within six weeks seemed to have 
no influence on the neurological outcome (9). 

internAl CArotiD Artery DisseCtion – AntithroMbotiC therAPy

FIGURE 3. (A, B and C) Computed tomography angiography of the supra-aortic trunks 
revealing hemodynamically significant narrowing with subsequent diminished blood flow in the 
upper cervical segments of right ICA.
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The overall risk of ICAD recurrence is low 
(0.3-1.4%) (10), the highest incidence of recur-
rence being reported within the first month (11).

The main factors that guide CAD manage-
ment consider whether the dissection is located 
in the intracranial or extracranial segments of the 
ICA, which is the degree of intraluminal stenosis 
or occlusion, and whether it has determined 
subsequent ischaemic events or not and how 
acute they are (23).

Treatment goals of ICAD are to prevent 
ischae mic events and further damage of the ICA 
(24, 25). Management choices include a conser-
vative approach (thrombolysis, anticoagulation 
or antiplatelet therapy), endovascular therapy or 
surgical treatment (6). Given the gap in the 
guidelines and literature caused by lack of ran-
domized clinical trial data, a case-by-case basis 
approach is the norm (5).

Previous studies suggested that thromboem-
bolism, rather than hemodynamic compromise, 
is the main mechanism of stroke in ICAD (26, 27). 
Thus, anticoagulation or antiplatelet therapy 
should be the first line of treatment in the con-
servative approach of patients with ICAD and no 
acute ischaemic complications. Up to the 
CADISS trial (28), there were no randomized tri-
als that compared anticoagulants with antipla-
telet drugs in treatment of acute extracranial ca-
rotid artery dissections (12). Furthermore, 
non-randomized studies did not reveal any sig-
nificant differences between the two types of 
therapy (4, 29-31). The CADISS trial showed that 
there was no difference in stroke prevention, re-
sidual stenosis or occlusion in patients with cervi-
cal artery dissection who received either anti-
platelet therapy or anticoagulant treatment. 
Furthermore, the risk of recurrent stroke up to 
one year was low (28). 

Up to date, there is no consensus regarding 
the optimum duration of antithrombotic therapy 
(16, 18). Follow-up imaging by means of MRA, 
CTA and carotid ultrasound, showing arterial 
wall healing, might be used when considering 
the duration of treatment (6). Antithrombotic 
therapy is maintained for no longer than 
six months on the basis of the natural history of 
ICADs and the fact that symptoms tend to reoc-
cur in case of anticoagulant treatment disconti-
nuation within the first three to six months after 
the onset of dissection, but rarely later on 
(11, 17, 21). Long-term antiplatelet therapy can 

be used in cases of ICA residual stenosis, occlu-
sion or aneurysm (6), despite the fact that such 
patients were not been proven to have a higher 
risk of recurrent ischaemic events (18). 

Surgical or endovascular treatment should be 
reserved for patients who have contraindications 
to antiplatelet or anticoagulation therapy in CAD 
(where medical management for six months 
failed), if carotid aneurysms and/or tight carotid 
stenosis persist or develop de novo, in iatrogenic 
dissections developed during intravascular pro-
cedures, in patients with hemodynamic hypo-
perfusion (involvement of multiple vessels or 
poor collateral vessels), and expanding pseudoa-
neurysm formation (11, 22, 32, 33). Moreover, 
Cohen et al. (34) suggested that stenting would 
be an option in symptomatic patients with ima-
ging evidence of significant viable penumbral re-
gion that would otherwise evolve into irrever-
sible infarction.

Surgical treatment consists of proximal liga-
tion or clipping of the ICA coupled with in situ or 
extracranial-to-intracranial bypass or thrombo-
endarterectomy with patch angioplasty 
(6, 16, 34). The above-mentioned procedures 
are technically demanding, as surgical manage-
ment of ICAD requires extensive exposure of the 
ICA at the base of the skull and sometimes the 
fracture of the styloid bone at its base (32). Fur-
thermore, there is a high-associated morbidity 
rate (34): in the retrostyloid space, ICA, the jugu-
lar vein, the IXth, Xth, XIth and XIIth cranial nerves 
and the sympathetic chain lie in close vicinity, 
thus increasing the probability of neural and vas-
cular periprocedural events. In the series of 
Muller et al. (32), perioperative minor recurrent 
stroke and cranial nerve injury summed up to 
68% of patients. Given that surgical manage-
ment involves many periprocedural risks, high 
morbidity rate and great difficulty, it is almost 
never taken into consideration nowadays.

Endovascular treatment by means of percuta-
neous balloon angioplasty, stent placement, em-
bolization, with various materials and combina-
tions of such approaches, has increasingly 
become the therapy of choice in cases of conser-
vative management failure (24, 35-37). Draw-
backs concerning the endovascular treatment of 
ICAD can be dichotomized in technique-related 
and postprocedural approach. Among technical 
difficulties, selective microcatheterization of the 
true arterial lumen can prove to be challenging. 

internAl CArotiD Artery DisseCtion – AntithroMbotiC therAPy
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Furthermore, there is a risk of distal embolization 
(22). Stenting would require postprocedural an-
tiplatelet therapy in order to avoid thromboem-
bolic ischaemic events (6, 35), which would 
have been the case even without exposing the 
patient to endovascular procedural risks. Some 
studies reported endovascular management of 
ICADs failure due to intimal hyperplasia causing 
hemodynamically significant in-stent stenosis 
and thromboembolic complications summing up 
to about 5.2% (6, 38). The review made by 
Xianjun et al. found that the perioperative major 
cardiovascular event rate was 4% and 3.3% of 
patients had intimal hyperplasia, in-stent reste-
nosis or occlusion following endovascular ma-
nagement. Furthermore 2.1% of patients had 
recurrent transient ischaemic attacks ipsilateral 
to the treated ICAD (22). 

The study conducted by Kremer et al had in-
directly challenged the rationale of surgical or 
endovascular therapy in patients with ICAD (39). 
The authors tackled the natural history of ICAD 
resulting in persistent or transient stenosis or oc-
clusion. Patients with permanent ICA stenosis or 
occlusion had a 2.1%/year chance of stroke, 
while those with transient ICA stenosis or occlu-
sion had a 0.9% annual rate of stroke. 

Taking into account the aforementioned per-
centages involving the long-term prognosis of 
ICADs, with low rates of ipsilateral ICA territory 
and of any type stroke and the fact that stroke 
rate in ICAD is not related to the persistence of 
severe ICA stenosis or occlusion, possible indica-
tions of surgical or endovascular therapy seem to 
become more restricted. q

CONCLUSIONS

Long-term outcomes of ICADs should be kept 
in mind when assigning medical or endovas-

cular management on a case-by-case basis. Ex-
posing patients to potential unnecessary compli-
cations, which are more frequent in invasive or 
minimally invasive procedures, should not be 
the norm. The current literature highlights con-
servative management using either antiplatelet 
or anticoagulant therapy as a prudent and effec-
tive strategy in patients with ICAD who do not 
have otherwise specific criteria for different 
mana gement. q
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ABSTRACT
We present the case of a 65-year-old female, with no prior medical history, who came to our attention 

for painful paresthesias involving the distal lower limbs and progressive gait disturbance, accompanied by 
fatigue, involuntary weight loss, xerophthalmia and xerostomia. Due to a right-sided cervical tumefaction, 
cervical MRI was performed and revealed an enlarged right parotid gland. Electroneurography confirmed 
the presence of a chronic sensorimotor axonal neuropathy with active denervation. Blood and urinary 
samples were collected, highlighting the presence of anti SS-A and SS-B antibodies, with cryoglobulinemia, 
IgM monoclonal band and kappa light chain monoclonal band. No malignancies were found after extensive 
workup and bone marrow aspiration was normal. Consequently, a diagnosis of Sjögren syndrome-associated 
peripheral neuropathy with cryoglobulinemia was established, and after plasma exchange, partial 
improvement of the patient’s gait was noted.

Keywords: Sjögren syndrome, sicca, polyneuropathy, plasma exchange.
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INTRODUCTION

There is a large spectrum of acute or 
subacute polyneuropathies, which can 
be caused by nutrutional factors (e.g., 
alcoholism, vitamin B12 deficiency, 
malabsorbtion syndromes), toxic expo-

sure (e.g., heavy metal poisoning, drug-induced), 
diabetes, uremia, vasculitis (e.g., polyarteritis no-
dosa, Wegener, Churg-Strauss), autoimmune 
conditions (e.g., acute or subacute Guillain-Barre 
syndrome), paraneoplastic neurologic syn-
dromes, sarcoma, HIV or Lyme disease (1).

The term „sicca” is a Latin word that means 
dryness (2). Sicca syndrome refers to the pre-
sence of xerophthalmia and xerostomia, and it is 
used in conjunction with Sjögren syndrome; 
however, the two entities are not synonymous 
(3). Symptoms of dry eye and dry mouth are fre-
quent in persons aged >65 and can have many 
causes, the most common being medication 
side-effects (4).

Sjögren syndrome (SS) is one of the main dia-
gnos tic considerations in an elderly woman with 
symp toms of sensory neuropathy or neuronopa-
thy (1).

Diagnosis of primary SS is based on the 2016 
ACR/EULAR classification criteria (Table 1). 
Scores ≥ 4 are considered diagnostic in patients 
who meet the inclusion criteria (i.e., at least one 
symptom of ocular or oral dryness) and exclusion 
criteria (positive history of head/neck radiothera-
py, active hepatitis C infection, AIDS, sarcoi -
dosis, amyloidosis, graft-versus-host disease or 
IgG4-related disease) (5). q 

CASE PRESENTATION

We present the case of a 65-year-old 
woman, non-smoker, non-alcohol con-

sumer and with no prior medical history. In Au-
gust 2018, she started developing in involuntary 
weight loss (~20 kilograms) with anorexia, fa-
tigue, xerophthalmia and xerostomia. In Octo-
ber 2018, these were followed by painful pares-
thesias of the distal lower limbs, extending 
proximally and later involving both upper limbs. 
There was also a progressive gait disturbance 
and the patient started noticing a right-sided cer-
vical tumefaction. Cervical MRI was performed 
in February 2019 and highlighted an enlarged 
right parotid gland, multiple right-sided lymph 
nodes and a thyroglossal cyst.

When the patient came to our attention, she 
presented bilateral steppage gait, distal parapa-
resis 3-4/5 MRC, diminished patellar and ankle 
reflexes as well as tactile and proprioceptive hy-
poesthesia with bilateral “glove and stocking” 
distri bution. Walking was possible only with sup-
port.

We have first performed an electroneurogra-
phy, which confirmed the presence of a severe 
chronic sensory-motor axonal polyneuropathy 
with active denervation (Table 2). 

Lumbar puncture with cerebrospinal fluid 
exa mination showed slightly raised protein level 
(0.4 g/L) and diminished glycorrhachia (54.6 mg/dL).

In search for an etiology, blood samples were 
collected and a series of abnormal parameters 
were noted (Table 3). 

TABLE 1. Diagnostic criteria of primary Sjögren syndrome. Reproduced from 
Shiboski CH, Shiboski SC, Seror R, et al. 2016 American College of Rheumatology/
European League Against Rheumatism Classification Criteria for Primary Sjögren’s 
Syndrome: A Consensus and Data-Driven Methodology Involving Three International 
Patient Cohorts. Arthritis Rheumatol 2017;69(1):35-45.
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All other markers, including glycated hemo-
globin, thyroid hormones, tumoral markers, au-
to-antibodies (antiphospholipid, anti-dsDNA, 
anti-Sm, anti-topoisomerase, anti-gliadin, anti-
trans gluta mi nase) and viral serologies for hepati-
tis B, hepatitis C, Borrelia, Epstein-Barr, HIV and 
syphilis were all negative. Chest x-ray, electrocar-
diogram and urinary cultures were also within 
normal range.

A Sjögren syndrome-associated polyneuropa-
thy was established as diagnosis. Under methyl-
prednisolone 16 mg qd, there was a partial re-
mission of both neuropathic symptoms and 
right-sided cervical enlargement. 

At discharge, the patient received treatment 
with methylprednisolone 8 mg qd, pregabalin 
75 mg bid, alpha-lipoic acid 600 mg qd, omepra-
zole 20 mg qd, aspirin 75 mg qd and pentoxifyl-
line 400 mg bid.

Given the whole clinical picture, extensive 
paraclinical workup was recommended, to ex-
clude a paraneoplastic Sjögren syndrome.

Further laboratory workup highlighted addi-
tional abnormal findings:

Contrast-enhanced CT of the thorax-abdo-
men-pelvis was performed, revealing non-spe-

cific pulmonary micronodules, inhomogeneous 
appearance of the thyroid gland, non-enhancing 
bilateral mammary nodules (with signs of benig-
nity on mammography), subserous uterine leio-
myoma, right ovarian cyst and also an osteoscle-
rotic lesion of the left femoral neck, with 
demineralization of the sacrum and iliac wings. 
No intrathoracic or intraabdominal enlarged 
lymph nodes were noted. Transvaginal ultra-
sound highlighted multiple uterine leiomyomas 
and anechoic images of the right ovary. Cervical 
ultrasound indicated the presence of bilateral 
hypoechoic nodules involving the thyroid, bila-
terally enlarged cervical lymph nodes and cystic 
dilation of the parotid glands with microcalcifica-
tions. Spirometry and upper digestive endoscopy 
were normal. Ophthalmological exam confirmed 
the presence of sicca syndrome based on a posi-
tive Schirmer test. Finally, a bone marrow aspira-
tion was performed and was within normal 
range. 

Based on all these findings, we established a 
diagnosis of Sjögren syndrome and severe cryo-
globulinemia with cutaneous, renal, and neuro-
logic involvement. There was also the occur-
rence of a monoclonal gammopathy, for which 

TABLE 2. Electroneurographic abnormalities in our patient
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bone marrow biopsy was performed (to exclude 
myeloproliferative disorders).

Given the absence of immunoglobulin treat-
ment, the patient received plasma exchange (a 
total of five sessions , each given every other day) 
and pulse-therapy with cyclophosphamide 
200 mg qd (given daily for four days). At discharge, 
there was a moderate improvement of gait (the 
patient being now able to walk without support), 
although with persistence of paresthesias in the 
distal territories of both upper and lower limbs. q

DISCUSSIONS

It is worth mentioning that SS can produce a 
wide spectrum of neuropathic syndromes. The 

sensory axonal form, which is the most common, 
is associated in the beginning with symmetric 

paresthesias in the distal parts of the lower ex-
tremities, followed by sensory loss with a “glove 
and stoc king” distribution and abolished deep 
tendon reflexes (6). Or the clinical picture may 
be dominated by lancinating pains, often felt as a 
burning sensastion, sometimes in a “non-length 
dependent” distribution (i.e., small fiber neuropa
thy) (7), while in others, the main complaint is an 
abrupt or insidious onset of sensory ataxia with 
loss of proprioception (i.e., dorsal root ganglioni
tis) (8). The sensorimotor form affects both senso-
ry and motor fibers, and it is usually associated 
with lymphomatous or systemic manifestations 
such as purpura and cryoglobulinemia (9). Other 
neuropa thic syndromes include mononeuropa-
thy multiplex, multiple cranial neuropathies, tri-
geminal neuro pathy, autonomic neuropathy and 
radiculoneuropathy (10). Motor predominant 

TABLE 3.1. Abnormal laboratory findings in our patient

TABLE 3.2. Abnormal laboratory findings in our patient
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neu ro  pathies, resembling Guillain-Barré syn-
drome or chronic inflammatory demyelinating 
polyneuropathy (CIDP), have also been de-
scribed in association with SS (11). 

Epidemiologic studies have given variable es-
timates for the frequency of SS-associated neu-
ropathy. First, we should mention that the overall 
incidence of Sjögren syndrome is estimated at 
about seven cases/ 100 000 persons/ year, with a 
prevalence of 43 cases/ 100 000 persons (12). In 
two representative studies (each with over 500 
patients), the prevalence of neuropathic syn-
dromes was low: 1.8% in the first one and 10% 
in the other (13, 14). However, in another series, 
while 27% of patients had clinical signs of neu-
ropathy, nerve conduction studies were abnor-
mal in 55%, suggesting that a larger proportion of 
patients had subclinical neuropathy (15). 

Although primary SS affects mostly women, 
peripheral nerve involvement due to SS is more 
evenly distributed between genders, with a me-
dian age of onset of 63-year-old (16). 

Regarding treatment, a recent review (based 
mainly on case series and case reports) esta-
blished that intravenous immunoglobulins (IVIG) 
have been effective in the sensory, motor and 
sensori motor forms, while cyclophosphamide 
was useful in mononeuritis multiplex, and ritu-
ximab or glucocorticoids improved autonomic 
neuropathies (17).

Of course, therapeutic responses have varied 
between studies. One case series noted an ob-
jective improvement of the sensory ataxic form 
in four out of five patients, following administra-
tion of intravenous immunoglobulins (18); the 
regimen consisted of 0.4 g/ kg body weight/ day, 
given for five consecutive days, and patients re-
ceived three such courses, at two week intervals 
each. In another study comprising 13 patients, 
IVIGs performed poorly, while better outcomes 
were observed with corticosteroids combined 
with immunosuppressive drugs (particularly my-
cophenolate mofetil) (19). 

Rituximab was also shown to be effective in 
primary SS patients with peripheral nerve in-
volvement, especially in the setting of vasculitis 
and cryoglobulinemia (20). 

Not many works have been published re-
garding plasma exchange (the treatment used in 
our patient). Chen et al found it effective in two 
out of four patients with sensory ataxic neuropa-
thy, suggesting that it could be considered and 
used in such cases (21). Rapid improvement fol-
lowing plasma exchange has been also noted in 
a 58-year-old patient with rapidly progressive 
sensorimotor distal neuropathy and new-onset 
seizures, in the setting of primary SS (22). q

CONCLUSIONS

Our case presented a double challenge. First 
of all, there was the difficulty in establishing 

a correct diagnosis and determining the etiology, 
given the many abnormal findings (autoimmune 
markers, paraproteinemia, cryoglobulinemia). 
Even after confirming the diagnosis of Sjögren 
syndrome, it was important to determine its type 
(primary versus secondary/paraneoplastic). The 
second challenge was that of choosing an appro-
priate treatment, since there are not many publi-
cations available on the subject. Unfortunately, 
immunoglobulin treatment was not available in 
our hospital at that time, so we opted for plasma 
exchange, which is usually regarded as a simi-
larly effective alternative. q
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ABSTRACT
Intrauterine devices (IUD) are one of the most commonly used methods of contraception worldwide. The long 

term effect makes it desirable by most patients. The insertion of an IUD is not difficult as a technique but it 
involves multiple complications such as uterine perforation and migration into the abdominal cavity, urinary 
bladder perforation, fistula formation, bowel perforation and intra-abdominal adhesions. 

We present the case of a 31-year-old female patient (para=4) with a medical history of an IUD insertion during 
her postpartum period in February 2018. In April 2019, during her normal follow up consultation, the speculum 
examination did not detect any IUD strings and the abdominopelvic ultrasound showed no signs of the device 
inside the uterine cavity. A subsequent X-ray identified the device in a horizontal position in the pelvic region. 
The patient was scheduled for surgical intervention, but in the meantime she became pregnant. Decision to 
continue with the pregnancy was taken and surgery was delayed until the postpartum period. In August 2020, 
a laparoscopic surgical procedure was performed; during the intervention, the IUD was identified in the anterior 
rectal wall with only the strings exiting the wall. Therefore, a visceral surgeon advice was required. The device 
was removed by continuing the laparoscopic intervention. The patient was given antibiotic treatment and had a 
favorable evolution. Although IUD is thought to be an easy and accessible method of contraception, complications 
such as uterine perforation must always be taken in consideration and well explained to all patients. 

Keywords: intrauterine device, uterine perforation, pregnancy.

2020; 15(4): 549-551

INTRODUCTION 

Intrauterine devices (IUDs) are one of the 
world’s most well-known and modern ways 
of contraception (1). Significant complica-
tions are not expected during insertion; how-
ever, infections, uterine perforation migra-

tion, IUD rupture and hemorrhage may occur, 
depending on the case. Uterine perforation was 
identified in 0.5 up to 13 per 1000 insertions (2, 3). 
As a consequence of uterine perforation, IUD mi-
gration in the abdominal pelvic ca vity is possible 
and therefore, it is accompanied by vital risks such 
as fistula formation, bowel perforation, adhesions (4).
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Higher rates of complications are associated 
with insertion in the postpartum period, abnormal 
uterine cavity anatomy, breastfeeding status and 
physician’s experience (5). Specialists should al-
ways take into consideration IUD migration when 
consulting a patient with a history of IUD insertion 
with complaints of lower abdominal pain and ab-
sence of IUD strings during speculum examina-
tion. 

Thereby we present the case of an IUD that 
was inserted during the postpartum period that 
migrated into the rectal wall during the first year 
after insertion. q

CASE PRESENTATION

We present the case of a 31-year-old wo man 
(para=4) with a medical history of a copper 

IUD insertion during her postpartum period in 
February 2018. In April 2019, the patient comes 
in for normal follow up consultation of the IUD. 
Speculum examination found no IUD strings and 
ultrasound showed no evidence of intrauterine 
IUD. According to the examination that took 
place in April, the patient was advised to use a 
different type of contraception for the moment 
and to have an abdominal pelvic radiography 
(Rx). Given that Rx identified the IUD in the pel-
vic region in a horizontal position, was scheduled 
for a surgical intervention to remove the migrated 
IUD. The time between the first consultation that 
showed the IUD migration and the date of the 
scheduled surgical intervention, the patient was 
hemodynamically stable and had normal labora-
tory values.

In July 2019, while awaiting for surgery, the 
patient presented to the Emergency Unit for ab-
dominal pain EVA 4/10 for 10 days and secon dary 
amenorrhea for 51 days, last menstrual period the 
28th of May 2020. No digestive or urinary symp-
tomatology and no vaginal bleeding were repor-
ted, blood pressure was 120/80 mm Hg, FC 75, 
and temperature 37°C. Pelvic ultrasound per-
formed by endovaginal probe showed the pres-
ence of an intrauterine gestational sac, a yolk sac 
and an embryo with a crown-rump length of 
3 mm that presented cardiac activity. No sign of 
fluids in the Douglas cul-de-sac was identified 
during the ultrasound exam and the laboratory 
results did not reveal any signs of inflammatory 
syndrome, anemia or other abnormalities. 

The patient was informed about the avai lable 
medical options as well as all advantages, disad-
vantages and complications of each option. After 
consulting with her family, she decided to conti-
nue with the pregnancy and to undergo surgical 
IUD removal after having given birth.   

During her pregnancy, the woman was closely 
supervised, and all trimestral consultations showed 
a normal fetal evolution. The mother had no di-
gestive or urinary sympto matology and no inflam-
matory syndrome. On March 2020, at 39 weeks 
and two days of gestational age, she gave birth 
vaginally to a healthy female infant, Apgar 9-10-10, 
weight 3510 g. The patient was discharged three 
days postpartum in good health condition, with 
no particularities, and a new date was scheduled 
for IUD surgical removal on the 11th of August 
2020. The patient was stable hemodynamically, 
without any gastrointestinal symptoms or any 
other type of symptomatology and she informed 
the specialist about her desire to continue breast-
feeding although she had to undergo a surgical 
treatment.

In August 2020, the patient was subjected to a 
laparoscopic intervention for IUD removal. A 
uterine manipulator was inserted for a better ap-
proach. For the laparoscopic intervention, a trans-
umbilical 10 mm Trocar was inserted, followed by 
two other 5 mm trocars in the supra pubic region. 
Inspection of the pelvic cavity identified the IUD 
in the rectal anterior wall and its strings exiting 
from the anterior rectal wall were visible. 

Rectal toucher failed to extract the IUD intra-
operatively due to the high localization of the 
IUD.

A visceral surgeon was called into the opera-
ting room during the surgical intervention for 
medical advice. He recommended and approved 
incision of the anterior rectal wall, gently IUD re-
moval and suture of the incision. Post-surgery an-
tibioprophylaxis was performed. 

The IUD was successfully and completely re-
moved, with no fragments left behind. Suture of 
the rectal anterior wall was performed with three 
stiches. The integrity of the rectal wall was verified 
by distending the rectum with saline substance, 
with no leakage being observed. Abdominal ca-
vity lavage was done in order to minimize any po-
tential infection risks. 

The patient was hospitalized overnight for spe-
cialized follow up and she was discharged the 
next day with a favorable health condition, hemo-

intrAuterine DeviCe MigrAtion AnD PregnAnCy
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dynamically stable, no signs of fever, intestinal 
transit for gases, normal urinary frequency, no ab-
dominal pain and continuation of antibiotherapy 
for five more days in order to have a seven-day-
course of antibiotics. q 

DISCUSSIONS

Uterine perforation is one of the main compli-
cations that may occur during IUD insertion; 

it may appear either primarily, during the insertion 
procedure, or secondarily, as a long term compli-
cation, uterine contractions developing a favora-
ble environment for this type of complication. In 
15% of cases, IUD migration takes place in diffe-
rent abdominopelvic organs such as bladder, 
small bowel, rectum or appendix (6, 7). Although 
it is not always possible to find an exact cause for 
IUD migration, there are certain underlying risk 
factors such as infections of the genital tract, con-
genital anomalies, a specific hypoestrogenism that 
may lead to thinning of the uterine wall in the first 
six months postpartum, history of abortion or a 
retroversion of the uterus (8, 9). Two types of IUD 
are commonly used for contraception: the 
copper-con taining IUD and the leveonorges- 
trel-releasing IUD. During pelvic ultrasound, only 
the copper-containing IUD can be seen, while the 
levonor gestrel-releasing one is invisible due to its 
barium-sulfate composition. On the other hand, 
both of them are visible on plain radiography and 
CT (9).

When having to deal with a pregnancy and 
history of IUD insertion, the first examination in-
dicated is pelvic sonography. If the IUD is not visi-
ble during pelvic ultrasound, a plain abdomino-
pelvic radiography is indicated, but only after 
having eliminated the possibility of a pregnancy (10).

Depending on the site of the intestine where 
the IUD migrated, there are different techniques 
for IUD extraction, ranging from colonoscopy to 
laparotomy, but due to particularities and rarity of 
these cases, the choice of technique is at the sur-
geons’ discretion (11). Intra-abdominal laparo-
scopy is the privileged method, with a proven suc-
cess rate of 44-100% (12, 13). q 

CONCLUSION

Intrauterine device migration to abdominopelvic 
viscera is a rare but vital complication. When it 

occurs in association with a pregnancy, the ma-
nagement becomes a difficult choice for both sur-
geon and patient. Although IUD migration is most 
often accompanied by a specific symptomatology, 
in our case the patient had no symptomatology at 
all despite the strong IUD insertion into the ante-
rior rectal wall. When dealing with particular ca-
ses like this one, it is strongly recommended to 
use a multidisciplinary team approach for discus-
sing the management and choosing the best op-
tion for the patient. q
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ABSTRACT
Background: Cutaneous metastasis (CM) is a rare manifestation of cancer. The estimated rate of CM in 

ovarian cancers is about 3.5%, with a median survival of about four months after the occurrence of CM.
Case report: We report the case of a 65-year-old woman with stage IA G3 adenocarcinoma clear cells 

(WT1+,estr-) of the ovary presenting with umbilical CM after laparoscopic incisional hernia repair. 
Conclusion: A primary tumour spread to the skin typically occurs late in the course of the disease. The 

overall incidence of CM from visceral neoplasia is 5.3% and 3%-4% from ovarian cancer.

Keywords: cutaneous metastasis (CM), Sister Joseph’s nodule (SJNs), non-umbilical metastases.
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INTRODUCTION

Cutaneous metastasis (CM) is a rare 
manifestation of cancer. The estima-
ted rate of CM in ovarian cancer is 
about 3.5% (ranges from 1.9% to 
5.1%), with a median survival of 

about four months after CM occurrence. The 
overall incidence of cutaneous metastasis from 
visceral neoplasia is 5.3%. The major incidence 
of CM (24%) is due to breast cancer, while lung, 
colorectal, renal, ovarian, and bladder cancers 
have rates between 3%-4%. Of them, the most 
common cutaneous site is the chest (28% of ca-
ses), followed by the cutaneous abdominal wall 

(20%), extremities (12%), neck (11%), back 
(11%), scalp (7%), pelvis (6%) and face (5%) (1-3). 

Typical umbilical metastases are known as 
Sister Joseph’s nodule (SJNs). They typically ap-
pear in gastrointestinal and ovarian cancers, with 
a poor prognosis (4). Cutaneous metastases oc-
cur in cutaneous incision of laparotomy, laparo-
scopy, port and catheter, or drainage scars (1). 
The most common type of cutaneous metastatic 
ovarian carcinoma is the epithelial ovarian ade-
nocarcinoma. Usually, the average period of skin 
meta s tases emerging after ovarian cancer diagno-
sis was 20+/-12 months. Skin lesions ranged 
from 0.5 to 3.0 cm in diameter (1). The median 
survival of patients with CM from ovarian cancer 
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was 12 months (5-7). The prognosis of skin me-
tastases in ovarian cancer shifts broadly since 
they are heterogeneous within the location of le-
sion and time of appearance. Patients with SJNs 
at initial disgnosis and those with surgical scar 
recurren ces without concomitant metastases 

may have drawn out survival with a combination 
of surgery and chemotherapy (15). 

We report the case of a 65-year-old woman 
with refractory stage IB mucinous adenocarcino-
ma of the ovary presenting with umbilical cutane-
ous metastases after incisional hernia repairl. q

CASE REPORT

A 65-year-old Caucasian woman who 
complained of abdominal disten-

sion about five years prior to presenta-
tion was admitted to our hospital. The 
patient had non-significant medical his-
tory and family history. Her physical 
examination revealed massive ascites. 
Serum carbohydrate antigen 125 (CA125) 
was 1000 U/mL, and CT scan revealed 
pelvic masses for ovarian cancer. 

The patient has first received two cy-
cles of neoadjuvant chemotherapy with 
paclitaxel, and then she underwent bila-
teral salpingooophorectomy, omentecto-
my, stripping of bladder peritoneum, 
pelvic and para-aortic lymph node dis -
section, and appendectomy. 

Histopathological analysis revealed 
bilateral ovarian mucinous stage IB G3 

CutAneous MetAstAsis in ovAriAn CAnCer

FIGURES 1-3. Abdominal-thoracic CT scan showing 
no pathological response, except for a subcutaneous 
umbilical node of 1.5 cm
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adenocarcinoma clear cells (WT1+,estr-) of the 
ovary (International Federation of Gynaecologists 
and Obstetrics – IFGO) and omental tissue meta-
static adenocarcinoma. She followed adjuvant 
chemotherapy with carbonplatinum AUC 5+ 
Taxol 175 mg/m2 for six times. 

After five years she was submitted to laparo-
scopic umbilical incisional hernia repair. Six 
months later, she presented for a solitary brown, 
painless, cauliflower-like mass of 1.5 cm in her 
umbilical skin. On physical examination, the skin 
exhibited diffuse dermal induration and taut skin 
with erythematous and hyperpigmented patches. 
The patient’s serum CA125 was normal and there 
was no suggestive evidence for metastasis occur-
rence in the peritoneum or elsewhere. Ultrasound 
(US) and abdominal-thoracic CT scan showed no 
pathological response, except for a subcutaneous 
umbilical node of 1.5 cm. Biopsy revealed skin 
metastasis of poorly differentiated mucinous ade-
nocarcinoma (Figures 1, 2 and 3). A subcutaneous 
excisional biopsy identified atipic epithelial cells 
that mimicked an ovarian metastasis. The patient 
was subjected to a large local excision. Intraope-
rative exploration revealed that the tumour was 
located close to the peritoneum, but did not pe-
netrate. Histological findings showed the pre-
sence of cells with atipic nucleus and clear cyto-
plasm such as cutaneous metastases of ovarian 
cancer (Figure 4). The patient did not receive ad-
juvant chemotherapy and was referred solely to 
local radiotherapy. After a one-year follow-up, 
she denies ovarian cancer recurrencel. q

DISCUSSION

Ovarian cancer (OC) is the most lethal of all 
gynaecological illnesses. It spreads to the 

peritoneal cavity and also metastasizes via lym-
phatic route appearing to the pelvic and para-
aortic nodes and less frequently to inguinal and 

supraclavicular nodes. In addition, OC metasta-
sizes to distant sites through the haematogenous 
route. The most common sites of distant meta-
stases are the pleura, liver, lung, and lymph 
nodes (4). Skin metastases from OC are uncom-
mon and seem to be late manifestations of the 
disease, but they often appeared as a first sign in 
ovarian cancers (5). Skin metastases occur in 
0.9% to 5.8% of patients with ovarian cancer, 
with an incidence of 3%–4% (1, 4, 7-10). Prog-
nosis of patients with skin metastasis from recu-
rrent OC is not universally poor, although pre-
vious studies have shown a bad prognosis. For 
this reason, the combination of surgery plus che-
motherapy (S+CHT) allowed the disease to be-
come chronic and permitted metastases in rare 
distant sites to implant and become a clinically 
evident disease (11). 

Skin metastases are classified based on the re-
gion of appearence as metastatic tumours in um-
bilical region, which are known as Sister Joseph 
nodules (SJNs), and non-SJN skin metastases,which 
usually develop within surgical scars. They can 
further be divided according to the time of ap-
pearance: skin metastases as initial overian cancer 
diagnosis and skin recurrences (14). 

Non-umbilical metastases in ovarian carcinoma 
develop as a recurrent or progressive disease, 
often by contiguous spread and implantation after 
laparoscopy, laparotomies and paracentesis in 
patients with advanced or recurrent OC (1, 4, 13). 
In these cases, skin metastases usually can develop 
within umbilical surgical scars, including 
laparoscopic port sites, and in the vicinity of 
metastatic superficial lymph nodes. Understanding 
clinical presentations is essential for the timely 
detection of skin metastases that may allow a 
prolonged survival with prompt and adequate 
treatments. 

CutAneous MetAstAsis in ovAriAn CAnCer

FIGURE 4. Hystological findings 
revealed cells with atipic nucleus 
and clear cytoplasm such as 
cutaneous metastases of  
ovarian cancer.
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Patients with SJN at initial diagnosis should be 
treated with a combination of cytoreductive sur-
gery and adjuvant platinum/taxane chemothera-
py, with or without bevacizumab. Neoadjuvant 
chemotherapy should be considered only when 
abdominal metastases or ascites are present. Stu-
dies have shown similar survival rates between 
cutaneous metastases as initial manifestation of 
OC treated with CHT with paclitaxel or platinum 
and cytoreductive surgery in stage IV ovarian can-
cer (26 months vs 25 months) (6, 14). Also, ac-
cording to the literature, in patients with SJN de-
veloping as a recurrent disease survival may not 
be favourable. For patients with SJN recurrence 
without other concomitant metastases, surgical 
resection may be a treatment option, while CHT 
should be provided to patients with coexisting 
peritoneal metastases recurrences. 

In patients with a solitary skin recurrence de-
veloping within surgical scars, as we have de-

scribed in the current case report, surgical resec-
tion appears to be an effective treatment option 
when no other metastasis coexistsl. q

CONCLUSION

Skin metastases have not been considered to 
be a sign of poor prognosis. Surgical resection 

should be considered for SJNs and surgical scar 
recurrences when concomitant metastases are 
absent (8). From this case report, we can learn 
that pathological diagnosis of early skin lesions is 
essential for patients with ovarian cancer. The 
longer the interval between the first surgery and 
skin metastasis, the longer the patient’s 
survival. q
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BACKGROUND
Introduction: Hemophagocytic syndrome (HS) is a potentially fatal hyperinflammatory condition 

characterized by excessive activation of macrophages and T cells. Systemic lupus erythematosus (SLE) is an 
autoimmune condition that predisposes to HS. The appearance of SLE and HS is rare.

Clinical case: A 16-year-old male presented with fever for one month and lymphadenopathy prior 
to admission. During evaluation, the patient accumulated 10 points required by EULAR/ACR 2019 
for classifying the condition as SLE. Hemophagocytosis was observed in the bone marrow aspirate. The 
diagnosis of HS secondary to SLE was concluded. Under treatment with intravenous methylprednisolone 
and mycophenolic acid, symptoms improved and the patient was subsequently discharged.

Discussion: The most typical findings of HS include fever, hepatosplenomegaly, and cytopenias, with 
lymphadenopathy being the least common. The characteristics of SLE and HS are very similar, making it 
difficult to differentiate between these two entities.

Conclusion: Although HS is not one of the frequent manifestations of SLE, a high suspicion of its possible 
association with SLE must be maintained for timely treatment.

Keywords: systemic lupus erythematosus, hemophagocytic síndrome,  
hemophagocytic lymphohistiocytosis.

2020; 15(4): 556-560
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INTRODUCTION

Hemophagocytic síndrome (HS) is a 
life-threatening disease mediated 
by the immune system, first de-
scribed in 1939 by two pediatri-
cians, Scott and Robb Smith. It is 

caused by alteration in the function of natural 
killer cells and cytotoxic T cells (1).

Hemophagocytic síndrome is characterized 
by fever, hepatosplenomegaly, and cytopenias, 
but also by activated macrophages in hemato-
poietic organs. It has been given different names, 
inclu ding macrophage activation syndrome, 
which was used for patients with rheumatologi-
cal diseases such as juvenile arthritis. In 1992, 
the Histiocytic Society proposed the name he-
mophagocytic lymphohistiocytosis (1). Hemo-
phagocytic lymphohistiocytosis is divided into 
primary and secondary, the latter being subclas-
sified as virus-related, autoimmunity, or neopla-
sia (Table 1) (1).

Viral infection is the most common trigger in 
secondary HS. The prevalence of HS is higher in 
Still’s disease compared with SLE (1, 2).

The pathogenesis of secondary HS is not well 
understood. In most cases, cytotoxic lymphocyte 
degranulation and toxicity are not affected. 
However, the balance between antigen-presen-
ting cell activation and cytotoxic T-lymphocyte-me-
diated control can be disrupted by increased 
antigen-presenting cell activation. Intracellular 
pathogens can activate the antigen-presenting 
cell directly – for example, through activation of 
toll-like receptors,which could also be stimula-
ted by anti-DNA antibodies in SLE (1, 2).

The most typical findings are fever, hepato-
splenomegaly, and cytopenias. Other clinical 
findings include hypertriglyceridemia, hypofibri-
nogenemia, liver dysfunction, elevated ferritin 
levels, lymphadenopathy, edema, and skin rash. 
Histopathological findings include hemophago-

cytosis, especially affecting the spleen, lymph 
nodes, and bone marrow (3).

Below we describe the case of a patient who 
presented HS associated with the initial manifes-
tations of SLE. q

CLINICAL CASE

A 16-year-old man presented with fever for 
one month prior to admission, generalized 

fatigue and fever quantified at 39.5° C, associa-
ted with predominantly lower extremities meal-
gias and accompanied by a weight loss of ap-
proximately 5 kg as well as axillary and cervical 
lymphadenopathy. For these reasons, he had 
visited a private doctor, who prescribed him a 
seven-day treatment with Doxycycline. There 
was no post-treatment improvement, with epi-
sodes of fever persisting. Therefore, he fixed an 
appointment with another doctor, prior to which 
he had a general urine test showing E. coli with 
400,000 colony-forming units; given that no an-
tibiogram had been done, he was treated with a 
third generation aminoglycoside and cephalo-
sporin regimen but without any improvement in 
febrile episodes and with persistence of the pre-
viously mentioned adenopathies. Thus, he came 
to the emergency department of our hospital, 
where admission was decided in order to ex-
plore the persistent fever syndrome.

Upon admission to the unit, he was feverish 
and presented cervical, axillary and inguinal 
ade nopathies as well as hepatosplenomegaly, 
Following admission, laboratory analyses were 
performed, showing hemoglobin 7.8 g/dL, he-
matocrit 26%, leukocytes 5,900 K/uL, neutro-
phils 3650 K/uL, lymphocytes 1,500 K /uL, plate-
lets 411,000 K/uL, creatinine 0.9 mg/dL, and 
DHL 155 U/L. 

A tomography of the neck, chest and abdo-
men was requested, which reported adenopathy 
in both axillary and inguinal regions with a size of 
up to 4 cm, and a spleen of 12.1 cm x 5.3 cm. A 

TABLE 1. List of diseases and processes associated with hemophagocytic syndrome
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lymphoproliferative process was suspected, 
which is why a lymph node biopsy was per-
formed, showing an atypical lymphoid prolifera-
tion. Therefore, it was decided to refer him to 
the Hematology service for a bone marrow aspi-
rate, which was reported as normal cell for the 
patient’s age with the presence of 1-2 megakary-
ocytes per field in the cell count. It showed 37% 
erythroid precursors, 44% myeloid series, 6% 
promyelocytes, 11% bands, 18% neutrophils, 
8% eosinophils, in addition to the presence of 
1% plasma cells, 4% monocytes and 9% phago-
cytic histiocytes, predominantly erythroid series 
(Figure 1).

Therefore, he was admitted to the Hematolo-
gy service with a diagnosis of hemophagocytic 
syndrome, probably associated with a lympho-
proliferative process. However, the immunohis-
tochemical report of the lymph node biopsy 
showed negative BCL, positive CD20, positive 
CD 5, negative CD3, with a final report of sinu-
soidal and follicular hyperplasia, thus ruling out 
the association with a lymphoproliferative pro-
cess.

Other laboratory analyses showed ferritin 
575.69 ng/mL, Direct Coombs +++, fibrinogen 
750.19 mg/dL, triglycerides 230 mg/dL, antinuclear 
antibodies by chemiluminescence 12.0 (refe rence, 
negative <1.5 index, positive >1.5 index), hypo-
complementemia C3 41 mg/dL, C4 7.2 mg/dL, 
rheu matoid factor <15 IU/mL, anti-citrullinated 
peptide antibody 1.9 U/mL, ANCA c 10.6 UR/mL, 
ANCA p 3.16 UR/mL, Anticardiolipin IgG 2 GPLU/mL, 
IgM 2 MPLU/mL, anti double-stranded DNA anti-
body 44.5 IU/mL (weak positive 35-99 IU/mL), anti-

Smith antibody 60.68 RU/mL (positive> 5.0 RU/mL), 
beta II glycoprotein IgG 3.22 RU/mL, IgM 3.96 RU/mL, 
general urine test with density 1 01.00, pH 5, 
protein 30 mg, sediment with 10 leukocytes per 
field, abundant erythrocytes and abundant gra-
nular casts as well as a 24-hour urine protein col-
lection reporting proteinuria of 1.7 grams in 
24 hours.

Based on the previously described laboratory 
results, a rheumatologist’s opinion was asked.

The diagnosis of hemophagocytic syndrome 
was made based on findings in the bone marrow 
aspirate secondary to SLE, which also showed 
activity at the renal level. Therefore, methylpred-
nisolone pulses were started for three days, ac-
companied by mycophenolic acid, which led to 
clinical improvement and fever remission. Thus, 
the patient was discharged, with the recommen-
dation to take the prescribed treatment based on 
Azathioprine 50 mg every 24 hours and myco-
phenolic acid 1 gr every eight hours.

During hospitalization, he only met four of 
the five criteria for HS of the HLH 2004 (Dia-
gnostic criteria of the hemophagocytic lympho-
histiocytosis 2004 protocols), but accumulated 
10 risk points for the development of HS based 
on the bone marrow (BM) score. Therefore, pre-
viously associated infectious processes were 
ruled out, leaving the diagnosis of SLE as a se-
condary cause of HS. q

DISCUSSION

We report the case of a young man whose 
SLE manifested as hemophagocytic sín-

drome. His laboratory tests indicated positive 
antinuclear antibodies, meeting the 10 points 
required by EULAR/ACR 2019 to classify the 
condition as SLE (fever two points, proteinuria 
> 0.5 g/24 h four points, and C3 with C4 under 
four points). Fever, lymphadenopathy, hepato-
splenomegaly, hemophagocytosis and hyperfer-
ritinemia met four of the five criteria required by 
HLH 2004 for HS. However, using the BM score, 
which has a sensitivity and specificity of 95% and 
75%, respectively, the young man accumulated 
the 10 points necessary to be classifyed as a pa-
tient at risk of developing HS. Therefore, he was 
diagnosed with SLE that initially manifested with 
SH (3, 4).

Hemophagocytic síndrome is a clinical syn-
drome of dysregulatory activation of the immune 

FIGURE 1. A) Hypercellular bone marrow; the arrow indicates 
a histiocyte phagocytosing myeloid and erytoid precursors; 
there are no alterations in red and myeloid series. B) The arrow 
indicates hemophagocytosis of myeloid series.  
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system and often leads to progressive failure of 
multiple organs. The main barrier to initiating 
treatment is misdiagnosis or late diagnosis, which 
is attributed to the rarity of HS, its variable pre-
sentation, and the time required to perform di-
agnostic tests (4).

Since almost 96% of patients with HS present 
with fever, early diagnosis is generally based on 
the doctor’s suspicion, because unfortunately, 
clinical and laboratory abnormalities may not 
appear on initial presentation. The BM score was 
developed for the recognition of patients with 
fever who are at risk of HS and it was not in-
tended to replace the diagnostic criteria for HS, 
but rather to act as a clinical warning system for 
the risk of developing this síndrome (4).

The prevalence of HS in SLE has been repor-
ted to be 0.9-2.4%. There are few reports of 
cases in which SLE has manifested as HS (5, 6).

Below we describe some cases in which HS 
has presented as the initial manifestation of SLE 
(Table 2) (9, 10).

The characteristics of HS associated with SLE 
and active SLE are quite similar, so it is difficult to 
differentiate between these two entities. How-
ever, hyperferritinemia is the strongest indicator 
to separate HS from active SLE. Other common 
manifestations include hepatosplenomegaly, 
lymphadenopathy, pancytopenia, cutaneous 
manifestations, coagulopathy. The presence of 
thrombocytopenia is considered to be a better 

indicator of HS, unlike leukopenia and anemia. 
However, symptoms, signs and all laboratory pa-
rameters together should be used to analyze the 
case instead of depending on a single parameter 
for diagnosis (7).

Hemophagocytic síndrome in SLE usually 
presents in the early stages of the disease or with 
its onset (8). Treatment of secondary HS is aimed 
at treating the underlying condition. In HS due 
to SLE, high-dose steroids and immunosuppres-
sive agents including cyclosporine, cyclophos-
phamide, and intravenous immunoglobulin are 
effective (9, 10). Our patient was treated with 
high-dose steroids and mycophenolic acid, which 
led to a marked improvement. q

CONCLUSIONS

Hemophagocytic síndrome as the initial mani-
festation of SLE is extremely rare. However, 

suspicion of this pathology should be maintained 
due to its similarity to active SLE. If not all dia-
gnostic criteria for HS are available, it is neces-
sary to classify the patient’s risk for the develop-
ment of this syndrome, which could be 
supported by the BM score. Treatment of se-
condary HS is aimed at treating the underlying 
cause. q

Conflicts of interest: none declared.
Financial support: none declared.

TABLE 2. List of diseases and processes associated with hemophagocytic syndrome
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ABSTRACT
We present a case of Koebner phenomenon induced by friction due to tightness of ear loops attached to the 

face mask used as protective measure against spreading COVID-19 infection.

Keywords: Covid-19, facemask, contact, Koebner, psoriasis.

2020; 15(4): 561-562

INTRODUCTION

Countless reports have been pu-
blished about iatrogenic skin disor-
ders among healthcare providers 
during COVID-19 pandemic infec-
tion. Besides cutaneous manifesta-

tions of COVID-19 infection, skin can be affected 
by the protective measures, especially among 
healthcare workers, raising the awareness of new 
types of occupational skin diseases.

Recently published reports have shown that 
prolonged use of face masks has been associated 
to skin dryness in 70.3% of health personnel and 
desquamation in 62.2%, especially on the nasal 
bridge (83%) (1).

After months of study, a statement has been 
released revealing that prolonged use of face 
masks and headgears can cause allergic contact 
dermatitis, irritant contact dermatitis, pressure ur-

ticarial, friction dermatitis and aggravation of pre-
existing skin diseases (2).

The retro-auricular area is susceptible to me-
chanical pressure and friction caused by pro-
longed use of face masks, especially due to tight-
ness of ear loops (3). q

CASE PRESENTATION

A 45-year-old male healthcare worker in an In-
tensive Care Unit, who had received a two-

year treatment with adalimumab for Crohn di-
sease, presented with de novo bilateral 
erythematous scaly plaques, which were loca-
lized in the retro-auricular region, overlaying the 
area covered by ear loops (Figure 1).

Searching the patient’s medical data, no re-
cords of cutaneous psoriasis have been found, and 
clinical examination did not notice any other skin 
lesions. Mycological direct examination was nega-
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tive. Taking into consideration the previous dia-
gnosis of Crohn disease, adalimumab treatment 
and clinical picture, a Koebner phenomenon was 
presumed, and subsequently, a psoriasis diagnosis.

The diagnosis of psoriasis was mainly based 
upon the clinical picture of a non-pruritic sym-
metrical erythematosquamous eruption, positive 
family history of psoriasis. There is a close rela-
tionship between scalp and facial psoriasis to se-
borrheic dermatitis, sometimes called seboriasis. 
However, our patient had no lesions of seborrheic 

dermatitis typical sites (perinasal area, eyebrows, 
beard region, presternal area) and scales were 
rather dry in contrast to those of seborrheic der-
matitis. 

Topical steroids cleared up the lesions in two 
weeks, and preventive measures (friction avoi-
dance) together with close follow-up were recom-
mended.

Other diagnostic hypotheses such as sebor-
rheic dermatitis and contact dermatitis should be 
excluded, especially in the absence of skin biopsy 
and lack of psoriasis lesions in other areas of the 
body. The patient had no known contact allergies. 
The periauricular lesions persisted when changing 
the mask with other materials. This argues against 
a contact dermatitis to an ingredient of the masks. 
There was no indication for patch testing at all.

The diagnosis of psoriasis is supported by the 
clinical aspect, bilateral and symmetrical distribu-
tion of the lesions, absence of pruritus, family his-
tory of psoriasis, and adalimumab treatment for 
Crohn disease. q

CONCLUSION

Koebner phenomenon is known as a trigger 
factor in psoriasis. Recent explanations are 

centered on immune response, showing that 
scratch induce upregulation of CCL20, accumu-
lation of IL-17-A producing cells and presence of 
CCR6 dendritic cells (5).

Paradoxical psoriasiform reaction, de novo 
psoriasis or exacerbation of pre-existing psoriasis 
during treatment with anti-tumor necrosis factor 
(TNF)-α drugs are already known to affect the ba-
lance between TNF-α and interferon. q

Conflicts of interest: none declared.
Financial support: none declared.

koebner PhenoMenon inDuCeD by fACe MAsk eAr looPs

FIGURE 1. Bilateral erythematous scaly plaques 
localized in the retro-auricular area, overlaying the 
area covered by ear loops
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1. Which of the following does not belong to  
contact-free sensor medical objects:
   a. Non-contact capacitively coupled 

electrocardiogram
   b. Passive infrared motion sensors
   c. Tissue Doppler echocardiogram
   d. Radar cameras
   e. Holter blood pressure monitors

2. The suprascapular notch of the scapula (SSN)
   a. Is located laterally to the base of the coracoid 

process
   b. Is bridged by the superior transverse scapular 

ligament
   c. Is bridged by bone in inferior animals
   d. Is penetrated by the suprascapular nerve
   e. Has various shapes, including V shape, W shape 

and U shape

3. The sacral hiatus contains:
   a. A pair of the fifth sacral nerves
   b. A pair of coccygeal nerves
   c. Fibrofatty tissue
   d. Muscular fibers
   e. Crossed ligaments

4. Articaine
   a. Is combined with norepinephrine foe local 

anesthesia in pediatric stomatology
   b. Has a good diffusion trough the bone
   c. May produce methemoglobinemia during a 

local anesthesia injection
   d. Is contraindicated in case of sulphur allergy
   e. When used in 4% concentration for buccal 

infiltration, it was equally efficient in relieving pain to 
blocking the inferior alveolar nerve with  
2% lidocaine

5. Cutaneous metastasis
   a. Has a 3-4% incidence in ovarian cancer
   b. Appears in less than four months after ovarian 

cancer diagnosis
   c. Has a bad prognostic significance – several 

months survival after its discovery
   d. May be discovered during incisions in 

laparotomy
   e. Typical umbilical metastases are called  

Sister Joseph’s nodule

6. The development of portal vein thrombosis  
under correctly driven DOAC therapy raises the 
problem of:
   a. A solid compressing neoplasia
   b. A hematologic neoplasm
   c. Sepsis
   d. Thrombophilia
   e. Liver cirrhosis

7. Intrauterine anticonceptional devices may:
   a. Perforate the uterus
   b. Perforate the urinary bladder
   c. Obstruct the main biliary conduct
   d. Produce fistula
   e. Produce bowel occlusion

8. Online teaching for undergraduate medical 
students in an Institute of Medical Sciences in  
New Delhi, India, was considered as:
   a. Good by more than half of students
   b. Not well prepared by the majority of  

students
   c. Best with live lectures
   d. Sufficiently useful with ppt uploaded slides by a 

majority
   e. The best to be used in the future by a majority 

of students

9. Non-alcoholic fatty liver disease
   a. Affects half of the population
   b. May have genetic predisposition
   c. May be associated with insulin resistance
   d. May be associated with an elevated 

phosphatidylcholine to phosphatidylethanomine 
ratio in the erythrocyte membrane

   e. May be accelerated  by a higher level of  
glycate haemoglobin

10. Carotid artery dissection
   a. Produces up to one quarter of strokes under the 

age of 45
   b. Has an incidence of 5 per 100 000 inhabitants
   c. Gives a mortality of 5%
   d. Exhibits spontaneous mural healing in the 

majority of cases
   e. Recanalization is present at six months in more 

than half of cases
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