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and research results internationally.
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are the causes of immediate rejection.

MATERIAL DISCLAIMER

   All opinions, reports and results within the articles that are published in the TMSJ are the personal opinions 
of the authors. The Editorial board, the editorial advisory board, the publisher and the owner of the TMSJ do not 
accept any responsibility for these articles.
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EDITORIAL

Dear readers, 
 
   As the Hungarian biochemist Albert Szent-Györgyi, who won the Nobel Prize in Physiology or Medicine in 1937, said: 
“Research is to see what everybody else has seen and to think what nobody else has thought.” Inspired by the same thought, 
our former editor-in-chief Aslı Nur Özkan thought of investigating the effect of spider silk on tumor cells, as she became awa-
re of the traditional knowledge that spider silk heals wounds. Thus, she carried out a brilliant research regarding the effect of 
spider silk on prostate cancer cells and found out that it induces apoptosis of prostate cancer cells by using intrinsic pathways. 
With the findings of her study, she won the first place in the National Patent Competition organized by Turkish Patent and 
Trademark Office. We congratulate her not only because of her success but also serving as a model for young researchers.

 As TMSJ editors, we attended many medical student congresses to represent our journal and reach more readers, 
while contributing to the scientific atmosphere built by young passionate researchers. Two editors of our editorial board, 
Kubilay Elmacı with a case of a spontaneous coronary artery dissection and Berfin Tan with a research focusing on the risk 
of hepatitis B virus reactivation in patients receiving immunosuppressive therapies, won the second place in their sessions in 
Bukovinian International Medical Congress (BIMCO, 4-6 April 2018). We also congratulate them for their success believing 
that they will do great contributions to the scientific world in the years ahead.

 In this issue, you can find 4 original articles and 2 case reports. Acet et al. investigated the relationship between ch-
ronotypes and physical activity in healthy young medical students, as controversial results exist in the literature on the topic. 
Öner et al. shared their data regarding the resistance rates of Mycobacterium tuberculosis complex isolates to major antitu-
berculous drugs, as they investigated 4752 clinical samples from the region Edirne, Turkey; since the increase in the rates of 
drug resistance has become one of the major problems in the management of many infectious diseases. Considering medical 
students constitute a part of the population at risk in terms of internet addiction, Güzel et al. carried out a research focusing 
on the impact of internet addiction on physical health in medical students by using Internet Addiction Scale. Çifcibaşı et al. 
reported a case, whereby they investigated the efficiency of Next-generation sequencing to portrait a detailed genetic profile 
of patient, investigating for any mosaicism or other risk alleles.

 One of the goals of our journal in this year has been to increase the diversity of the editorial board, in order to reach 
more readers and evaluate manuscripts more efficiently. A new editor from New South Wales University Faculty of Medicine 
has joined our editorial board. We are grateful to him for adjusting to our teamwork in a very short time with great motiva-
tion. We still plan on including more qualified editors from other countries to our team, so I kindly suggest to the interested 
readers to follow our announcements and contact us with any questions.

 Hope to meet you again in the next issue.                                                               
 Koray DEMİRCİ                                                                                   

Editor-in-Chief    
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THE RELATIONSHIP BETWEEN CHRONOTYPES AND PHYSICAL ACTIVITY IN 
HEALTHY YOUNG MEDICAL STUDENTS
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ABSTRACT

Aims: The aim of this study is to determine the relationship between circadian rhythm and physical activity in 
students of Trakya University School of Medicine ranging from 1st to 5th grade. 

Methods: Horne & Östberg’s Morningness-Eveningness questionnaire and International Physiological Activity 
Scale were used to compare physical activity and chronotype features of 1st to 5th grade students of Trakya Univer-
sity School of Medicine. Pearson Chi-Square and Kruskal-Wallis tests were used to evaluate the results of the study. 

Results: This study included 351 medical students, of whom 143 were male and 208 were female. The mean age 
of the study population was 20.79 ± 1.9. There were 32 (9.1%) morning-type, 234 (66.5%) intermediate-type and 85 
(24.4%) evening-type volunteers. Out of all, 102 (29.0%) were inactive, 177 (50.3%) minimal active and 73 (20.7%) 
active. There was no significant relationship between physical activity and chronotype differences between the study 
groups.

Conclusion: The findings of this study showed no relationship between physical activity and chronotype in he-
althy young medical students. Circadian preference may not be considered as an effective factor for daily physical 
activity.

Keywords: Exercise, circadian rhythm, medical student

INTRODUCTION

   The circadian rhythm is defined as the changes in 
daily physiological and biological processes in an or-
ganism. Sleep-wake cycle is a basic and determinative 
element of circadian rhythm in humans (1). It has been 
shown that circadian rhythm effects physiological con-
ditions (2). The relationship between circadian rhythm, 
sleep-wake cycle and health conditions such as mood 
disorders were demonstrated in various studies (3-6). 
However, in literature, there are contradictory results 
regarding the relationship between physical activity and 
circadian preferences, as several studies did not reveal 
any effect of circadian rhythm to physical activity (7, 8).

   Due to contradictory results from existing studies, 
this study was planned to further investigate the effect of 
circadian preferences on physical activity levels. Thus, in 

this study, it is aimed to analyze the relationship betwe-
en physical activity and circadian preferences in medical 
students of Trakya University School of Medicine. To the 
best of our knowledge, there are no studies investigating 
this relationship in medical students.

MATERIAL AND METHODS

   This cross-sectional survey study was approved by 
Scientific Research Ethics Committee of Trakya Univer-
sity School of Medicine. The research was carried out 
between April and May 2017 involving 1st to 5th grade 
students of Trakya University School of Medicine. Parti-
cipants who reported any physical or mental illness were 
not included in the study.
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 The groups were determined as morning-type, inter-
mediate-type and evening-type by using Horne & Öst-
berg’s Scale to find out their circadian rhythm charac-
teristics in terms of chronotypes (9). Participants who 
have 16-41 morningness-eveningness score were accep-
ted as evening-type, scores of 42-58 as intermediate-ty-
pe, scores of 59-86 as morning-type. 

 Two types of International Physical Activity Questi-
onnaire (IPAQ) forms are used to evaluate physical acti-
vity levels: IPAQ short form and IPAQ long form. In our 
study, IPAQ short form was used to determine physical 
activity levels of participants (10). Participants with less 
than 600 points were accepted as inactive, between 600 
and 3000 were minimal active and more than 3000 were 
accepted as physically active. 

   Demographic and anthropometric values including 
gender, age and Body Mass Index (BMI) of participants 
were also determined by questionnaires. All questionna-
ires were filled out by the participants under the rese-
archer’s surveillance.  The questionnaires were collected 
right after they were completed for evaluation. Surveys 
with missing data were excluded from the study. After 
recording the data, statistical analysis was performed.
  
 As for statistical analysis, Pearson Chi-Square test 
and Kruskal-Wallis test were used to evaluate the cate-
gorical data. Numbers, percentages, mean ± standard 
deviation were used as descriptive statistics. A p value of 
<0.05 was set for statistical significance.

RESULTS

   The study included 351 students of Trakya Univer-
sity School of Medicine, 27 were excluded due to missing 
data and 29 due to health conditions. Out of all partici-
pants, 208 were female and 143 of them were male. The 
mean age of the study group was 20.79 ± 1.94 years. The 
mean age of female participants was 20.69 ± 1.84 years 
and of male participants was 20.95 ± 2.08 years. The 
mean value of BMI was 22.33 kg/m2. 

   There was no statistically significant difference re-
garding the demographic data among the chronotype 
groups (p= 0.858 for age and p=0.788 for BMI). The 
mean value of the Horne & Östberg’s score for mor-
ning-type was 62.25 ± 4.02, intermediate-type was 49.52 
± 4.48, and evening-type was 36.26 ± 3.68. There were 
32 (9.11%) morning-type, 234 (66.6%) intermediate-ty-
pe and 85 (24.21%) evening-type volunteers. Among 

all morning-type volunteers, 22 (68.75%) of them were 
female and 10 (31.25%) were male morning-type, whi-
le among intermediate-type participants 146 (70.19%) 
were female and 88 (29.81%) were male intermediate- 
type. Also out of all evening-type subjects, 40 (47.15%) 
of them were female and 45 (52.85%) were male eve-
ning-type.

   In this study, the groups were compared regarding 
their physical activity scores based on IPAQ classifica-
tion. Of the morning-type volunteers, 4 (12.5%) were 
inactive, 19 (59.4%) were minimal active and 9 (28.1%) 
were found as physically active. Of the intermediate-ty-
pe volunteers 74 (31.6%) were inactive, 116 (49.6%) 
were minimal active and 44 (18.8%) were active. Of the 
evening-type volunteers, 24 (27.9%) were inactive, 42 
(48.8%) were minimal active and 20 (23.3%) were active. 
Considering all study population, 102 (29.0%) were ina-
ctive, 177 (50.3%) were minimal active and 73 (20.7%) 
were active. However, there were no statistically diffe-
rence between the chronotype groups and the physical 
activity levels (p=0.222).

   Comparison of chronotype preferences and physical 
activity levels with gender groups brought no statistical-
ly significant difference (p>0.05). 

   The relationship between circadian rhythm and 
physical activity of subjects was evaluated separately 
regarding their grades ranging from 1 to 5. No signifi-
cant difference was shown between circadian rhythm 
groups in terms of physical activity levels in the 1st gra-
de (p=0.667), 2nd grade (p=0.298), 3rd grade, (p=0.591) 
and 5th grade (p=0.780) students. There was a signifi-
cant difference between circadian rhythm groups in ter-
ms of physical activity levels in the 4th grade students 
(p=0.026). The distribution of different chronotype pre-
ferences among students from each grade is shown in 
Table 1.
Table 1: Distribution of chronotype preferences among 
students from each grade.
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(3) and Urban R et al. (15) showed a correlation. Harasz-
ti et al. (6) found that working-women who are prone to 
morningness have higher physical activity levels.  More-
over, Urban R et al. (15) described eveningness as a risk 
factor for physical inactivity. In contrast to these findin-
gs, Laborde et al. (7) and Whitlier et al. (8) did not find 
any statistical correlation between physical activity and 
circadian rhythm, which is consistent with the findings 
of our study.

   In conclusion, the results of this study showed no re-
lationship between physical activity and circadian types 
in healthy young medical students. Thus, endogenous 
control of circadian rhythms may not be accepted as an 
important factor for daily physical activity in medical 
students. 
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INTRODUCTION
 
   Tuberculosis (TB) is an infectious disease that is 
caused by Mycobacterium tuberculosis complex bacilli 
which enter the body through the respiratory route and 
reside in the lungs (1). Atypical isolates such as My-
cobacterium other than tuberculosis (MOTT) can also 
rarely cause the disease. TB is one of the most fatal di-
seases all around the world (1). Ehrlich-Ziehl-Neelsen 
(EZN) staining of sputum in order to identify acid-re-
sistant bacteria (ARB), bacterial cultures, clinical his-
tory and chest X-ray are utilized for the diagnosis (2, 3). 
Major anti-TB drugs are streptomycin (SM), isoniazid 
(INH), rifampin (RIF), ethambutol (EMB) and pyra-
zinamide (PZA). Other anti-TB drugs are minor ones 
such as para-aminosalicylic acid, ethionamide, cyclo-
serine, kanamycin, capreomycin, amikacin, thioacet-
hazone, fluoroquinolones (ofloxacin, ciprofloxacin), 
rifabutin. Major drugs have stronger effects, fewer side 

effects than minor drugs. Nevertheless, minor drugs 
are preferred for multidrug-resistant TB (MDR-TB). 

   For the treatment, a combination of at least four 
types of anti-TB drugs, mostly INH, RIF, EMB, SM, 
and PZA, are used for the first two months (3). This is 
known as the bactericidal phase which has the maxi-
mum amount of bacteria and maximum risk for resis-
tance. Then, maintenance phase follows the bactericidal 
phase that lasts four or seven months and in this period 
at least two drugs that contain isoniazid are given to 
the patient (3). Drug resistance should be monitored 
before designing the treatment plan if the drug resis-
tance rates for SM, INH, RIF, and EMB in the region 
are higher than estimated percentages determined by 
World Health Organization (4). A long period of time 
is necessary for the treatment and follow-up (1, 3, 4).

   In the last twenty years, anti-tuberculosis drug re-
sistance increased significantly all around the world 
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due to inappropriate use of drugs, insufficient treat-
ment and incomplete adherence (5, 6). Although the 
incidence of TB decreases over the years, the number 
of patients infected with resistant strains increases gre-
atly (7). The drug resistance is measured by antimyco-
bacterial susceptibility tests. There are several studies 
about drug resistance demonstrating the continuous 
change of the percentages (8, 9). The reason for the 
multitude of studies concerning drug resistance is that 
the treatment regimens are developed according to the 
drug resistance and the problem directly targets the 
public health.

   There are 5 types of drug-resistant TB: Mono-Drug 
Resistant TB, Poly-Drug Resistant TB, MDR-TB, Ex-
tensively Drug Resistant TB and Extremely Drug Re-
sistant TB (10). MDR-TB, a disease originated from 
Mycobacterium tuberculosis complex which is resis-
tant to at least two drugs (especially INH and RIF), is a 
global threat, as it brings a great challenge in the mana-
gement of TB. In 2015 there were 4.6% MDR-TB cases 
among an estimated 10.4 million TB cases worldwide 
(11). MDR-TB is a crucial problem for the TB control 
because it completely changes the direction of the tre-
atment. Preventing the development of drug resistance, 
providing an early detection and proper treatment play 
an important role to prevent MDR-TB (12).

   The aim of this study is to reveal the rates of the 
Mycobacterium tuberculosis complex bacilli resistance 
to major anti TB drugs (SM, INH, ETB, RIF) by evalu-
ating the specimens that are sent to Trakya University 
Hospital Microbiology Laboratory in Edirne, Turkey 
and to compare the annual results.

MATERIAL AND METHODS

   This study was approved by Scientific Research 
Ethics Committee of Trakya University School of Me-
dicine. In this study, laboratory registers of the cases 
that were pre-diagnosed with tuberculosis between 
11/02/2016 and 31/12/2017 were scanned retrospecti-
vely. The study was carried out with data from Trakya 
University Hospital. 

 Samples of sputum, pleural fluid, urine, peritoneal 
fluid, tissue, cerebrospinal fluid, bronchial lavage, sele-
ctive lavage, synovial fluid, endotracheal aspirate, early 
morning gastric washings and abscess were investiga-
ted with EZN staining. Bacterial culture examination 
and antimycobacterial susceptibility tests were carried 

out on BACTEC MGIT 960 (Becton Dickinson Diag-
nostic, USA) automated system. Tests were performed 
for the antimycobacterial drugs; SM, INH, RIF, EMB 
as suggested by National Committee Clinic Laboratory 
Standards (13). Positive cultures were also identified 
using the immunochromatographic assay (BD MGIT 
TBc Identification Test, Becton Dickinson Diagnostic, 
USA). If there was more than one culture positivity of 
the same patient, the patient’s initial culture was used 
for drug susceptibility.

   Along with the drug susceptibility test results, data 
including patient’s age and obtaining date of the samp-
les were retrieved using laboratory registers.

   The results are recorded and grouped according to 
the year obtained. To compare annual results descrip-
tive statistics as arithmetic mean ± standard deviation, 
numbers and percentages were used. 

RESULTS

   This retrospective study included 4752 different 
specimens from the patients of Trakya University 
Hospital. Most of the specimens were sputum (2907) 
followed by bronchial lavage (628), urine (286) and 
pleural fluid (174). The mean age of the patients was 
49.51 ± 19.40 in 2016 and 53.73 ± 16.54 in 2017. 111 
of the specimens were identified as positive in EZN 
staining and 234 of the specimens were culture posi-
tive. These 234 samples belonged to 133 different pa-
tients, therefore antimycobacterial susceptibility tests 
were performed on their initial samples. 133 (2.79%) of 
these samples showed growth of ARB. M. tuberculosis 
complex was found in 120 isolates, while MOTT was 
identified in the other 13. Antimycobacterial suscepti-
bility tests showed that 9 (7.5%) isolates were resistant 
to SM, 10 (8.33%) isolates to INH, 4 (3.33%) isolates to 
RIF, 4 (3.33%) isolates to EMB. Results also revealed 
that 5 (4.16%) isolates were multidrug-resistant, as one 
of them to INH and RIF, one to INH and EMB, two to 
INH and SM, while another one to all anti TB drugs 
that we had tested (SM, INH, RIF, EMB). Resistance to 
SM was 5% in 2016 but was found to be increased to 
10% in 2017. On the contrary, INH resistance was 10% 
in 2016 and it decreased to 6.66% in 2017. Another an-
nual data showed that percentage for MOTT among 
the isolates were 3.22% in 2016 but it was increased 
to 15.49% in 2017. Yearly distribution of the results is 
shown in Table 1.
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resistance was carried out by Tansel et al. (9) on 139 
isolates between 1999 and 2001 in Edirne. Findings of 
the study for INH, RIF, and EMB were similar to our 
study. Although the percentages were consistent with 
our study, resistance for SM (2.2%) was quite lower at 
that time. Comparison with this study indicates an inc-
rease in SM resistance.

   Another study carried out in Sivas revealed that re-
sistance to RIF (10.4%) and EMB (9.1%) were higher 
than INH (5.2%) and SM (2.6%) (19). MDR’s value also 
surpassed the value in our study (4.16%) with 14.3%. 
In our study, resistance to RIF (3.33%) and to ETH 
(3.33%) were lower. On the other hand, resistance to 
SM (7.5%) was higher.

   For the surveillance in Ankara, another study was 
carried out by Sezen et al. (20). They detected the resis-
tance to INH as 3,8%, to RIF 0,9%, to SM 3,8%, EMB 
to 0,5% (20). All of the resistance rates were lower than 
those in our study. Considering these results, the loca-
tion may have a role in drug resistance.

 This was a retrospective study carried out using 
data drawn from the laboratory registers, however, 
patient files were not used during the study. This 
was a limitation of our study.

   In conclusion, this study revealed that anti TB drug 
resistance remains a problem for the proper treatment 
of tuberculosis and resistance to SM has increased. 
Another aspect to point out is that the presence of 
MOTT in the isolates has increased over the years. The-
refore, follow-up studies are needed to be carried out. 
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Table 1: Annual values of the results.

DISCUSSION

   Tuberculosis is one of the most important ch-
ronic infectious diseases with its high global rates 
of morbidity and mortality, especially in developing 
countries such as Turkey (14). Therefore, preventing 
and therapeutic strategies against this disease are of 
crucial importance especially in countries where tuber-
culosis is endemic. Early diagnosis, proper and regular 
treatment of patients and patient follow-ups after treat-
ment are essential components of tuberculosis control 
programs (15). Evaluation of the success of this treat-
ment strategies can be made by analyzing the epidemi-
ological data (7, 9).

   Limited availability of antituberculosis dru-
gs and the development of resistance against the-
se drugs are not only public health concerns for 
developing countries, but also for the developed 
countries (8, 16, 17). Among the causes of resistance 
development, the most important ones are noncompli-
ance to medication and misapplication strategies. Also, 
inadequate drug dosing and/or absorption contribute 
to the resistance development (8, 14, 17, 18). The in-
cidence of tuberculosis decreases, whereas the rate of 
resistance increases (7).

   In our study, SM (7.5%) and INH (8.33%) resistan-
ces showed an increase compared to other anti-TB dru-
gs. Previous studies in Edirne identified the resistance 
rates as 8.1%, 9.7% and 8.2% for SM, 11.5%, 12.6% and 
14.4% for INH in 2005, 2006 and 2007, respectively. 
They also revealed the MDR as 6% (13). Percentages 
for INH resistance (8.33%) and MDR (4.16%) dec-
reased in our study. Another study on anti TB drug 

INH: Isoniazid, RIF: Rifampin, EMB: Ethambutol, SM: Streptomycin, PIR: 
Pyrazinamide, MDR-TB: Multidrug-Resistant Tuberculosis, MOTT: Mycobac-
terium Other Than Tuberculosis 
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INTRODUCTION

   Computers and internet, substantial technological 
developments of the 21st century, constitute an indis-
pensable part of daily life. They are used mostly for 
education, communication, entertainment, gaming, 
shopping also for access to current news. The easy ac-
cessibility during every hour of the day may be both 
advantageous and disadvantageous for the young ge-
neration (1, 2).

   Bratter T.E and Forrest G.G. (3) defined addiction 
as a behavioral pattern of compulsive drug use charac-
terized by overwhelming involvement with the use of a 
drug and the securing of  its supply, as well as a strong 
tendency to relapse after completion of withdrawal. 
Traditionally, the term “addiction” has been associa-
ted with psychoactive substances such as alcohol and 
tobacco. Features of internet addiction were initially 

proposed by Young (4) in 1998 based on the criteria of 
pathological gambling, later adapted and included in 
The Diagnostic and Statistical Manual of Mental Disor-
ders-5 (DSM-V). Before this, the term “internet addic-
tion” was first proposed by psychiatrist Dr. Ivan Gold-
berg to describe the pathological usage of internet (5). 

 Inspired by these, in this research, controversial ef-
fects of internet addiction on physical health problems 
have been investigated among the students of Trakya 
University School of Medicine, who constitute a part of 
the population at risk (2).

MATERIAL AND METHODS

   This study cross-sectional descriptive survey study 
was approved by Scientific Research Ethics Committee 
of Trakya University Medical Faculty. The study was 
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carried out in Trakya University Hospital between Sep-
tember 2017 and March 2018 including participants as 
medical students from Trakya University School of Me-
dicine from 1st to 6th grades. Among medical students 
of Trakya University a sample group was formed by 
using layered and random sampling methods. The Inter-
net Addiction Scale (IAS) and a questionnaire were app-
lied to the participants. The questionnaire consisted of 
questions regarding the demographical data of subjects, 
their purpose of internet use (education, communicati-
on, entertainment, gaming, shopping, access to current 
news), behaviors and problems of subjects that might be 
associated with internet use such as physical complaints, 
weight gain, snacking during internet usage. The physi-
cal complaints consisted headache, feeling of stiffness, 
backache, neck pain, insomnia, dizziness, dry-eyes, wrist 
pain and stomachache. The questionnaires were distri-
buted to the predetermined participants and collected 
after the questions were answered.

   The Internet Addiction Scale developed by Selim 
Günüç and Murat Kayri (6) was used in our study. All 
of the 35 items on the scale, were positive and scaled by 
a five-point Likert scale. Attitudes in the Likert form 
are rated as “I definitely do not agree “, “I do not agree”, 
“Neutral”, “I agree” and “I completely agree”. It was found 
that the discrimination levels of the items varied betwe-
en 0.420 and 0.681. The scale consists of 4 sub-items, the 
first factor is called “Withdrawal”, the second factor is 
“Controlling Difficulty “, the third factor is “Disorder in 
Functionality” and the fourth factor is “Social Isolation 
Dimensions”.

   Taking S. Aslan and R. Aylaz’s (1) study titled “Eva-
luation of internet addiction levels and possible health 
problems related to the academicians” as a reference  and 
considering the incidence of neck pain which is the most 
common physical problem, as 11.3% and the tolerable 
difference as 5%; it is estimated that 393 cases should be 
taken with 0.05 probability of error and 80% power. All 
students in Trakya University School of Medicine were 
randomly selected according to their stratified and ran-
dom sampling methods by classifying their strata accor-
ding to their study year and gender. 78 students from 
the 1st year; 81 students  from the 2nd year; 80 students 
from the 3rd year; 79 students from the 4th year; 64 stu-
dents from the 5th year; 55 students from the 6th year 
were selected . Of these, 56 students from the 1st year; 
65 students from the 2nd year; 79 students the 3rd year; 
51 students from the 4th year; 47 students from the 5th 
year; 29 students from the 6th year were reached. As a 
result, although the study was planned to be conducted 
with 437 subjects, only 327 of those could be reached.

 Research data were entered in the Excel sheet. The 
analysis was done using SPSS version 19.0 (SPSS Inc. 
Chicago, Il, USA). The internal consistency reliability 
of the IAS was assessed by calculating Cronbach’s alp-
ha. Normal distribution suitability is tested with Sha-
piro Wilk test. Kruskal Wallis Variance Analysis and 
Mann-Whitney U test with Bonferroni correction were 
used to compare the differences in subscales of the qu-
estionnaire between students from different study years. 
Spearman’s rho correlation coefficient was calculated 
between subscales of the questionnaire and the time 
spent on the internet. Descriptive statistics were calcula-
ted for the categorical and numeric variables [frequency 
and percentages and mean ± standard deviation, median 
(min-max)]. A p value of <0.05 was considered statisti-
cally significant and all hypothesis tests were evaluated 
two-sided.

Figure 1: Normal distribution of the total scores of the 
subjects from different study years.
 
 Since the results did not fulfill the parametric as-
sumptions, they were later analyzed by using nonpa-
rametric tests (Mann-Whitney U, Kruskal Wallis). The 
corrected p value for different study years was set at 
0.0033.

RESULTS

   All 327 students from each 6 curricular years of 
Trakya University School of Medicine, including 177 
female and 150 male subjects participated in this rese-
arch. Their ages varied between 18 and 26. 

   Cronbach alpha (α) reliability scores of the IAS 
were calculated. The reliability of the first subscale 
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(withdrawal) consisting of 11 items was found to be 
80.3%, the reliability of the second subscale (control-
ling difficulty) consisted of 10 items was 85.1%, the re-
liability of the third subscale (disorder in functionality) 
consisted of 7 items was 90.4% and the reliability of the 
fourth subscale (social isolation dimensions) consisted 
of 7 items was 89.6%. Total reliability score was calcu-
lated as 93.7%.

   The average time spent on the internet was found 
as 3.9 hours per day. There was a statistically signifi-
cant and low correlation between the time spent on 
the internet and the internet addiction subscale withd-
rawal and total internet addiction scale score (r=0.308 , 
p<0.001; r=0.303, p<0.001).

 The distribution of total IAS scores among grades of 
participants is demonstrated in Figure 1. A statistical-
ly significant difference was found between the groups 
in terms of withdrawal subscale of the IAS (p=0.010), 
particularly between the 3rd and 4th year students 
(p<0.001) (Table 1A). Although the difference between 
the 1st and 4th year students (p=0.09) was not statis-
tically significant, 1st year students had higher withd-
rawal scores. No statistically significant difference was 
found between the groups and the subscales (control-
ling difficulty, disorder in functionality, social isolation 
dimensions) also the total IAS scores (p=0.509, 0.306, 
0.338, 0.309). 

   Despite the IAS scores had no statistically signifi-
cant difference between the male and female students 
in terms of the Social Isolation Dimensions subscale 
(p=0.91), the scores regarding the males were higher 
(Table 1B). Furthermore, there was no statistically sig-
nificant difference among settlement groups in terms 
of total IAS scores (Table 1C).

Table 1: Results of IAS and nonparametric tests 
(Mann-Whitney U, Kruskall Wallis) distributed in 
years of study (A), gender (B) and settlement (C).

Table 2: Behaviors and problems associated with inter-
net addiction. 

* Most common physical complaint was dry-eyes(40.1%).

 As a result of the research, it was found out that 
students use the internet mostly for communicational 
purposes (94.5%) followed by educational purposes 
(68.9%). The study also revealed common problems 
and behavioral features associated with internet addi-
ction (Table 2).

   
 

*Kruskal Wallis Analysis of Variance , **: Mann-Whitney U Test, ‡: Statistically Signifi-
cant M: Mean , SD: Standart Deviation, Md: Median, Min: Minimum, Max: Maximum
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 In terms of total IAS score, there was a statistically 
significant difference between the subjects, who repor-
ted  complaints such as headache, feeling of stiffness, 
backache, neck pain, insomnia and the ones who did 
not (p=0.005, 0.020, 0.004, 0.012, 0.004). These comp-
laints were more common in the subjects with higher 
total score of IAS.

   In terms of total IAS score, there was no statistically 
significant difference between the subjects, who repor-
ted  complaints such as dizziness, dry-eyes, wrist pain 
and stomachache and the ones who did not (p=0.085, 
0.375, 0.090, 0.066).

DISCUSSION
 
   Internet addiction and excessive computer usage 
are gaining importance day by day and it affects mostly 
young adults which medical students are also a mem-
ber of. Therefore, this study carries an important role 
in understanding the recently emerged term, internet 
addiction.

   As shown in Table 1A, 4th year students reported 
lower internet usage than 1st year students. The reason 
for this may be that the internet addiction of the new 
generation is increasing compared to the old generati-
on.

   Computer and internet usage are most common 
in 16-24 age group (7). This research was conducted 
among subjects between the ages of 18 and 26. Data 
obtained from Turkish Statistical Institute shows that 
the subject pool of this study consists of those in the 
risk group according to previous studies (7). 

 The factors that cause internet addiction have been 
the subject of various studies. Previous researches show 
that the gender factor is an important determinant of 
internet addiction and male students have a higher 
tendency for internet addiction during their education 
compared to their female counterparts (8, 9). In addi-
tion, Shao et al’s (10) study showed a statistically sig-
nificant difference in the internet addiction detection 
rates between male students (16%) and female students 
(8%). Similarly, in this research, the tendency of male 
participants to use the internet was found higher than 
female participants. However, this difference was not 
statistically significant (p=0.473).

 

 Gün et al. (11) conducted a research on 83 subjects 
who worked as a secretary at Erciyes University Medi-
cal Faculty Hospital, evaluating the effects of computer 
use on health problems. 77.1% of subjects complained 
of neck pain. In our research, the rate of neck pain was 
found to be 33%. Additionally, the subjects, who pre-
sented neck pain complaint, had significantly higher 
total IAS scores (p=0.012). 

   In the research of S. Aslan and R. Aylaz (1), the 
most common health problem due to internet use was 
neck pain (11.3%, p=0.01) in terms of total IAS scores. 
In our research, the most common complaint of tho-
se who stated that they had a physical complaint was 
dry-eyes. However, no statistically significant differen-
ce was found between the subjects who complained of 
having dry-eyes and the ones who did not (p=0.375). 
The reason for the high prevalence of dry-eyes might 
be the constant stimulus exposure to the eyes, rather 
than internet usage. This may also be related to insom-
nia.

   Subjects stated that they used the internet frequ-
ently for educational purposes. Reason for this could 
be the easier accessibility to education materials on the 
internet.

   The withdrawal score increased with the increase 
of the internet usage time (r=0.308, p<0.001). Cut-off 
symptoms are expected in those who use the internet 
for longer time periods when they cannot reach inter-
net connection.

 According to Shao et al. (10), the most important 
point should be to help people forming a reasonable 
understanding of internet addiction and changing un-
healthy lifestyles. As a result of the obtained data, the 
dimension of this health problem was evaluated in the 
Trakya University School of Medicine. The next step 
should be taken in the light of the recommendation of 
Shao et al (10).

   In conclusion, students of  Trakya University Scho-
ol of Medicine, who constitute a part of the young po-
pulation were found to suffer from several physical ef-
fects of internet addiction. It is thought that this may 
lead to permanent physical pathologies in the future. 
Considering that internet usage can lead to addiction, 
it is essential to take measures to control internet usage 
in order to prevent the health problems that may arise.
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INTRODUCTION
 
   With the implementation of regulations and guide-
lines set by WHO, the global maternal mortality ratio 
decreased from 385 to 216 deaths per 100,000 live birt-
hs from the year 1990 to 2015, but still conditions need 
to be moderated (1). According to authors Lapins-
ky and Slynko et al. (2, 3) complications of infections 
occupy the third place among the causes of maternal 
mortality with a rate up to 10%.

   In the United Kingdom, despite significant advan-
ces in diagnostics, medical management and use of 

advanced capabilities of antimicrobial therapy, post-
partum sepsis remains as an important cause of mater-
nal mortality and is responsible for about 14/100.000  
deaths per year (4). Jawad et al. (5) defined a mortality 
rate of 20-40% for potentially life threatening compli-
cations of acute infection as severe sepsis with acute or-
gan dysfunction which increased to 60% if septic shock 
develops. Additionally, Netto et al. (6) found that 17% 
of cases involving septic complications were diagnosed 
during pregnancy, 36% during childbirth and 47% of 
septic complications developed in the postpartum pe-
riod.

THE IMPORTANCE OF INDIVIDUAL CLINICAL AND LABORATORY INDICA-
TORS IN THE DIFFERENTIAL DIAGNOSIS OF POSTPARTUM SEPTIC COMPLI-

CATIONS
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ABSTRACT

Aims: To perform a comparative analysis of individual clinical and laboratory indicators in the differential diagno-
sis of conditionally limited and generalized forms of postpartum septic complications.

Methods: The study included 34 patients at Gynecology Department of the Zaporizhzhia Regional Clinical Hos-
pital from 2013 to 2016 with postpartum purulent-septic diseases. Patients were divided into 2 groups. Group I 
consisted of 15 women who were diagnosed with a conditionally limited postpartum purulent-inflammatory disease 
(endometritis). Group II included 19 women with generalized forms of postpartum purulent-inflammatory diseases 
(peritonitis, sepsis). For the diagnosis of Multiple Organ Failure due to sepsis, we used the Sequential (Sepsis-Re-
lated) Organ Failure Assessment and quick Sequential (Sepsis-Related) Organ Failure Assessment. The differences 
between the first and second group were assessed by using the Mann-Whitney U test and STATISTICA Version 10.

Results: Body temperature was increased in all 34 patients. The average heart rate in group I was 91.6 ± 8.35 beats/
min and 102.26 ± 16.42 beats/min in group II. The average respiratory rate was 19.07 ± 2.49 breaths/min in group 
I and 24.16 ± 5.09 breaths/min in group II. In group I, none of the patients scored a total of two or more points on 
the Sequential (Sepsis-Related) Organ Failure Assessment and quick Sequential (Sepsis-Related) Organ Failure As-
sessment scales; in group II, there were 5 (26.32%) patients who had scored two points or more on the Sequential 
(Sepsis-Related) Organ Failure Assessment scale; and 2 (10.53%) patients had scored 2 points or more in the quick 
Sequential (Sepsis-Related) Organ Failure Assessment scale.   

Conclusion: Clinical cases of postpartum period with inflammation of uterus and signs of multiple organ failure 
should be; regarded as a septic state, assessed by the Sequential (Sepsis-Related) Organ Failure Assessment scale as 
they require urgent medical help.
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   In 1991, the first recommendations to identify sep-
sis as a result of a systemic inflammatory response to 
infection (systemic inflammatory response syndrome) 
were given, reflecting the orders of the report by Mi-
nistry of Health of Ukraine which identified it as sep-
tic shock (7). The diagnosis of systemic inflammatory 
response syndrome (SIRS) is formulated in the presen-
ce of two of the four initial criteria for sepsis. It effects 
only the inflammatory response and is regarded as an 
extremely infectious process (8). The criteria include 
systemic inflammation, organ dysfunction, organ fai-
lure and cytokine storm (9). However, the validity of 
SIRS as a descriptor of sepsis pathobiology was challen-
ged. The main reason for this is that the researches on 
the mechanism of sepsis revealed that it involved the 
activation of both pro-inflammatory and anti-inflam-
matory response. Significant changes occur not only 
in the immune system, but also in cardiovascular, ner-
vous, hormonal, metabolic and coagulation systems. 
Changes in each of the systems have clinical significan-
ce (10, 11).

   Based on these, in 2014, the Congress of the Euro-
pean Society of Intensive Care Medicine and Society of 
Critical Care Medicine decided to review the concept of 
sepsis. According to the new concept, sepsis was revised 
as the life threatening condition due to organ dysfun-
ction and was defined by the changes in Sepsis-related 
Organ Failure Assessment (SOFA) score (12). Additio-
nally, the recommendations by the Ministry of Health 
of Ukraine are currently being regulated and current 
national protocols suggest using Glasgow Coma Scale 
to determine the level of consciousness, that is also a 
variable in SOFA score (6). 
 
 Hospitalization due to sepsis generally occurs from 
the emergency department due to its acute severity and 
its number has been rapidly increasing. Since it is ac-
counted for 215.000 deaths alone in the United States, 
management of its complications are of crucial impor-
tance (13). Despite the development of new methods 
in sepsis assessment such as Acute Physiology and Ch-
ronic Health Evaluation, Mortality Probability Model 
and Simplified Acute Physiology Score, SOFA score 
remains as the traditional means of individual assess-
ment and manual evaluation method for sepsis (14, 
15).

   The aim of this study is to perform a comparative 
analysis of selected clinical, laboratory parameters, also 
the use of SOFA scores in the differential diagnosis of 
sepsis between relatively limited and generalized forms 
of postpartum septic complications.

MATERIAL AND METHODS

   This retrospective study was approved by Scientific 
Research Ethics Committee of Zaporozhye State Medi-
cal University. The study included 34 patients who were 
hospitalized with a diagnosis of postpartum sepsis and 
pyo-septic diseases between 2013 and 2016 at the Gyne-
cological Department of Zaporizhzhia Regional Clinical 
Hospital (ZRCH), which is the clinical base of the De-
partment of Obstetrics and Gynecology, of Zaporiz hzhia 
State Medical University. Patients were divided into two 
clinical groups. The first group consisted of 15 women 
who were all (according to clinical and laboratory exa-
mination) given the confirmed diagnosis of relatively 
limited postpartum inflammatory diseases (endomet-
ritis). The second group consisted of 19 women with 
generalized forms of postpartum inflammatory diseases 
(peritonitis, sepsis). The reproductive function of the cli-
nical groups is summarized in Table 1.

   
 
 
 

Table 1: Reproductive function in clinical groups.

 The average age of the patients was 27.18 ± 7.62 ye-
ars; 23.94 ± 4.29 years in the first group and 30.06 ± 8.81 
years in the second group respectively.

   Of the first group, 12 patients lived in rural parts and 
3 patients lived in the urban part of Zaporizhzhia, whe-
reas of the second group 12 patients lived in the country-
side of the city and 7 in the urban part and cities around 
the region.

   The clinical examination and laboratory results were 
obtained from patients’ files. The data regarding the time 
of diagnosis of postpartum inflammatory disease, the 
cause and the management of postpartum septic comp-
lication and patients’ follow-ups were recorded.  Clinical 
and laboratory parameters including body temperatu-
re (°C), hearth rate (beats/min), mean respiratory rate 
(breaths/min), the level of leukocytes were noted, that 
are mandatory parameters to be monitored during the 
general clinical examination of patients with postpar-
tum purulent-inflammatory complications according to 
the orders of the Ministry of Health of Ukraine (7).
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   From the clinical and ultrasound data it is evident 
that 7 (46.67%) patients had placental residual rem-
nants in the uterus which were removed using vacuum 
extraction, while in 2 (28.57%) cases, the operation was 
carried out twice. With the comprehensive anti-inflam-
matory therapy, clinical data (Table 2), ultrasound and 
laboratory follow-up, the patients in the first group 
were discharged in satisfactory condition after an ave-
rage of 11.8 ± 5.25 days of hospitalization and transfer-
red to their permanent place of residence.

   Patients belonging to the second clinical group 
were transferred to a tertiary referral hospital with va-
rious forms of generalized postpartum inflammatory 
disease on an average of 9.16 ± 5.07 days after delivery 
(cesarean section). In 6 (31.58%) patients, complicati-
ons arose after a late miscarriage, the average gestatio-
nal period was 16.75 ± 3.77 weeks. In 5 (83.33%) cases, 
septic complications developed associated with the ba-
ckground of missed pregnancy, in one (16.67%) case 
after an incomplete spontaneous miscarriage. Overall 
the cause of the postpartum or postabortion sepsis was 
infected uterus in all 19 patients, as confirmed by pat-
homorphological examination. In 13 (68.42%) cases, 
the generalized septic complication was developed in 
the postpartum period, while in 8  (61.54%) patients 
after surgery (caesarean section) in 5 (38.46%) patients 
after delivery. After clinical and laboratory examina-
tion (Table 2), in all cases, sepsis was diagnosed as a 
complication with a pan-metritis background. In all 8 
patients who underwent delivery by cesarean surgery, 
postoperative failure of sutures was described accor-
ding to clinical and laboratory tests and ultrasound 
results, which was confirmed intraoperatively. Also, 
in 4 (21.05%) patients belonging to the second clinical 
group, sepsis occurred associated with the background 
of the manifestations of multiple organ failure syndro-
me (pneumonia, acute kidney injury) and 5 (26.32%) 
patients were diagnosed with peritonitis.

 To evaluate the diagnostic criteria of sepsis, we used 
SOFA and quick SOFA (qSOFA) scores in accordance 
with the recommendations of the Third International 
Consensus Definitions for Sepsis and Septic Shock (12). 
SOFA score used in the study consisted of 6 variables: 
partial pressure of oxygen, platelet count, level of cons-
ciousness set by Glasgow Coma Scale (6), bilirubin le-
vel, mean arterial pressure, serum creatinine level and 
urine output; while qSOFA scale based on 3 parameters: 
mean systolic arterial pressure, level of consciousness 
and mean respiratory rate. Total score of SOFA ranges 
from 0 to 24 points, whereas qSOFA from 0 to 3 points 
assigning one point for low systolic blood pressure (≤100 
mmHg), high respiratory rate (≥22 breaths/min) and al-
tered state of consciousness  (Glasgow Coma Scale<15). 
The presence of qSOFA scores 2 points or more is asso-
ciated with the high risk of death and extended intensive 
care unit length of stay (12). The necessary information 
to assess SOFA and qSOFA scores were obtained from 
patients’ laboratory results.

   Investigated values were interpreted as mean ± stan-
dard deviation, numbers, and percentages. To assess the 
differences between selected clinical, laboratory para-
meters, SOFA and qSOFA scores of two independent 
groups, Mann-Whitney U test was used. All statistical 
procedures were performed with the use of STATISTI-
CA Version 10.0 and Microsoft Excel 2010. P value of 
<0.05 was considered statistically significant.

RESULTS

   Patients belonging to the first clinical group were 
transferred to a tertiary referral hospital with a diagno-
sis of postpartum endometritis on an average of 11.0 ± 
7.45 days after birth. The earliest diagnosis was given 3 
days after birth (cesarian section) and the latest diag-
nosis was 27 days after birth. In 3 (20%) cases compli-
cations arose after surgical cesarean section, 7 (46.67%) 
cases had clinical and ultrasound data from placental 
tissue remains in the uterus, in 4 (26.67%) cases SIRS 
was diagnosed. 

   All patients in the first group were administered a 
course of comprehensive anti-inflammatory, antibio-
tic therapy, which lasted an average of 7.0 ± 2.0 days. 8 
(53%) patients were administered with fluoroquinolo-
nes (ofloxacin, levofloxacin) in combination with met-
ronidazole (ornidazole); for 3 (20%) patients diagno-
sed with SIRS, antibiotic therapy was carried out using 
preparations of carbapenems (imipenem, meropenem) 
in combination with metronidazole (ornidazole). 

Table 2: Clinical and laboratory parameters in the dif-
ferential diagnosis of postpartum septic complications.
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 All patients in the second group underwent hys-
terectomy including the fallopian tubes as an urgent 
procedure followed by antibiotic group therapy with 
carbapenems (imipenem, meropenem) in combination 
with vancomycin or metronidazole and linezolid (or-
nidazole). After the surgery and complex anti-inflam-
matory therapy, 18 (94.74%) patients with generalized 
postpartum septic complications were discharged with 
sufficient condition and placed under active ambula-
tory care in permanent place of residence. Average pe-
riod of inpatient treatment was 17.84 ± 8.39 days. Des-
pite a comprehensive anti-inflammatory and intensive 
care and three surgical procedures, one (5.26%) patient 
died, associated with septic complications (severe sep-
sis, syndrome of multiple organ failure, iridocorneal 
endothelial syndrome) and diffuse peritonitis.

 Fever was noted in all 34 (100%) patients  inclu-
ded in the study; 38.19 ± 0.52°C in the first group; 
38.15 ± 1.1°C in the second group (p> 0.05). Febrile 
values (over 38°C) were measured in 10 (66.67%) 
patients belonging to the first group and in 11 
(57.89%) patients belonging to the second group. 

   The data regarding the evaluation of heart rate 
obtained during the hospital stay of patients with 
suspected septic complications in the postpartum 
period showed following results: The group of pa-
tients with a mean heart rate of 91.6 ± 8.35 beats/
min were hospitalized with a clinical diagnosis of 
postpartum endometritis (group I) and the group 
of patients with a mean heart rate of 102.26 ± 16.42 
beats/min had suspected generalized form of septic 
complications (group II) (p=0.00078).

   Mean respiratory rate in the first clinical group 
was 19.07 ± 2.49 breaths/min during hospitalizati-
on in ZRCH and it was significantly lower than the 
second clinical group’s rate which was recorded as 
24.16 ± 5.09 breaths/min (p=0.0164).

   
 Concerning the level of leukocytes; significant 
values of standard error of the mean and the lack 
of reliable difference on indicators of leukocytes 
in both clinical groups are noteworthy. In the first 
group, leukocyte level was 9.08 ± 5.1x10⁹ cells per 
liter and in the second clinical group, it was 10.6 ± 
7.4x10⁹ cells per liter (p> 0.05).

   During the hospitalization of the patients in the 
admission department, the condition of patients 

Table 3: Results of clinical examination of patients 
with the qSOFA score.

were pre-evaluated with the qSOFA score to deci-
de whether they should have been hospitalized at 
the intensive care unit and if there was a difference 
between the groups.

   Analyzing the results in both clinical groups 
with regard to the qSOFA score, there was no sig-
nificant difference in all three indices between the 
groups (p> 0.05). Meanwhile, in the second clinical 
group, 2 (13.33%) patients scored a total of 2 po-
ints on the qSOFA score (Table 3). They had been 
admitted to the intensive care unit for further tre-
atment.

Table 4: Results of examination of patients in clinical 
groups on the SOFA scale.

* The ratio of PaO2 / FiO2 in relation to invasive risks (catheterization of the arterial 
vessel), was determined in patients of the second clinical group (n = 3) without further 
statistical processing of the results and without taking these values into account in the 
overall assessment of the number of points SOFA scale.

Min: Minimum Max: Maximum

Min: Minimum Max: Maximum

 During the first day of the hospitalization of the 
patients, regardless of their subsequent stay (in the 
intensive care unit or in the Department of Gyne-
cology), SOFA score was used for the diagnosis of 
septic organ failure (Table 4). A SOFA score of 2 or 
more points indicates a multiple organ failure of 
the septic genesis.
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DISCUSSION

   In our study, the patient group with relatively 
limited postpartum inflammatory diseases and the 
group with generalized forms of postpartum inf-
lammatory diseases were compared in terms of four 
indicators (body temperature, heart rate, respiratory 
rate and the number of leucocytes) with the data  of 
Zaporizhzhia Regional Clinical Hospital, that were 
selected in accordance with clinical protocols of the 
Ministry of Health of Ukraine (7). The group of pa-
tients with a generalized form of postpartum sepsis 
had significantly higher mean heart rate (102.26 ± 
16.42 beats/min) and mean respiratory rate (24.16 ± 
5.09 breaths/min) (p=0.00078, p=0.0148). Conside-
ring these results, monitoring heart and respiratory 
rates may be crucial in the differential diagnosis of 
postpartum sepsis. 

   Alan Jones et al. (16) involved a clinical setting 
of 248 subjects in their study, suggested that compa-
red to many outcome predicting models available in 
the everyday clinical practice, SOFA scale is simple, 
easy to interpret and ready to use in the patient bed-
side assessment. Their results validated the utility of 
the SOFA score for patients admitted to the emer-
gency department. 

  
 In a study by Roberto Ceriani et al. (17) including 
218 patients who underwent cardiothoracic sur-
gery, the accuracy of SOFA score in describing the 
severity of complications was identified. They were 
unable to evaluate the scores in dying patients with 
the neurological parameter of SOFA score. They 
supported the accuracy of SOFA score and descri-
bed it as a useful analytic scale for the evaluation of 
patients who need to be admitted to the intensive 
care unit or critical care unit. Their study conclu-
ded that this system should be included for a group 
analysis and not just being as a clinical scale, which 
is a making decision on individual patients.

   Harrison et al. (18) validated the use of a com-
puter program for the calculation of SOFA score 
provided an easy and accessible method for the cli-
nical setting. They indicated the necessity of real-ti-
me calculation of the SOFA score to evaluate the 
patients in the intensive care unit.

   Considering these results in the literature, in 
this study we aimed to investigate the efficiency 

of SOFA and qSOFA scales in the differential di-
agnosis of postpartum sepsis. However, SOFA and 
qSOFA score assessment results of the two patient 
groups indicate a lack of a significant difference in 
all indicators (p>0.05). Despite this result it is found 
out that none of the patients in the first group recei-
ved a total of two or more points in the SOFA score. 
In the second clinical group, there were 5 (26.32%) 
patients who had 2 or more points on the SOFA sca-
le. Out of which 2 (10.53%) patients had 7 points on 
the SOFA scale and 3 (15.79%) patients had 2 points 
on the SOFA scale, which allowed, in combination 
with other indicators, to evaluate their condition 
as sepsis. Moreover, only the second group had 
patients who had 2 points or more on the qSOFA 
scale, that is associated with high risk of death and 
extended intensive care unit length of stay (12). 

   Based on our results, we concluded that it is ne-
cessary to comprehensively assess the status of the 
patients according to the definition of sepsis based 
on SIRS criteria in combination with the SOFA sco-
re and qSOFA in order to timely diagnose postpar-
tum septic complications (6, 7). Besides, patients 
with clinical and/or laboratory signs of postpartum 
septic complications must be transferred to a terti-
ary referral hospital within the first 24 hours. Mo-
reover, all clinical cases within the postpartum pe-
riod, demonstrating inflammatory processes of the 
uterus and signs of multiple organ failure should be 
regarded as a septic state. These cases may require 
urgent surgical intervention with hysterectomy and 
salpingectomy. We believe this clinical approach 
will allow an early differential diagnosis including 
localized and generalized forms of septic compli-
cations and ensure the clinical diagnosis of sepsis 
can be made at an optimal time with the subsequent 
provision of adequate treatment.
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INTRODUCTION

   Tuberous sclerosis complex (TSC) is a genetic di-
sorder characterized by mutations in TSC1 (* 605284) 
or TSC2 (* 191092) genes (1). TSC1 gene (* 605284) 
encodes hamartin protein while TSC2 gene (OMIM) 
encodes tuberin protein (1, 2). Heterozygous mutati-
ons in these two genes are found in about 75%-90% 
(31% of mutations are found in TSC1 gene and 69% 
of mutations are in TSC2 gene) according to the TSC 
clinical diagnostic criteria (1). The overall incidence of 
TSC is 1/6,000 to 1/10,000 live births (2).

   Diagnosis of TSC is mainly based on clinical findin-
gs, including the formation of hamartomas in different 
organs. Tubers and nodules in brain and retina, facial 
angiofibromas, hypomelanotic macules and fibromas 
of the skin, cardiac rhabdomyomas, renal angiomyoli-

pomas, and pulmonary lymphangioleiomyomatosis are 
also other common clinical manifestations of TSC (2).

   Located in 16p12, PALB2 (*600185) gene, whose 
product colocalizes with BRCA2 gene in nuclear foci, 
has recombinational repair and checkpoint functions. 
The association between PALB2 gene and risk of bre-
ast and pancreatic cancer has long been recognized. 
Moreover, PALB2 gene has recently been suggested to 
be associated with increased risk of stomach and lung 
cancers (3, 4). 

   Next-generation sequencing (NGS) is a practical 
and cost-effective method for screening mutations in 
large genes and many genes at the same time. The other 
advantage of this technique is its ability to detect mo-
saic variants. Next-generation panels contain different 
genes that can be analyzed in a single reaction. These 
genes can be responsible for overlapping clinical mani-
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ABSTRACT

Aims: Tuberous sclerosis complex is a genetic disorder characterized by mutations in Tuberous Sclerosis Complex 
1 (* 605284) or Tuberous Sclerosis Complex 2 (* 191092) genes. PALB2 (* 610355) gene has long been known to be 
associated with increased breast and pancreatic cancer risk. Its association with risk of stomach and lung cancers has 
also been established recently. In this case report, it is aimed to present a case of a 24-year-old female patient, who has 
been diagnosed with both novel mosaic Tuberous Sclerosis Complex 2 pathogenic variation and pathogenic PALB2 
variation at the same time.

Case Report: A 24-year-old female patient was admitted to Trakya University Genetic Diseases Center with 
suspected tuberous sclerosis complex. Her primary complaints were a continuous  headache and fatigue. She had no 
history of convulsion and seizure. There were bilateral facial angiofibromas around her nose. When genomic DNA 
was isolated, both novel mosaic Tuberous Sclerosis Complex 2 pathogenic variation and pathogenic PALB2 variation 
were observed.

Conclusion: This case report shows that in cancer predisposing syndromes, Next-generation sequencing is a 
powerful technique to portrait a detailed genetic profile of patient, investigating for any mosaicism or other risk 
alleles.  

Keywords: Tuberous sclerosis, mosaicism, mutation 
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festations, like neurofibromatosis and TSC (5).

   In this case report, a 24-year-old female patient is 
presented who has been diagnosed with having both 
novel mosaic TSC2 pathogenic variation and pathoge-
nic PALB2 variation at the same time.

CASE REPORT

   A 24-year-old female patient was admitted to Trak-
ya University Genetic Diseases Center with TSC as a 
differential diagnosis. The patient was the only child 
of a non-consanguineous Turkish couple. Patient’s pri-
mary complaints were a continuous headache and fati-
gue. The patient had no history of convulsion and sei-
zure. There were bilateral facial angiofibromas around 
her nose (Figure 1). Hyperintense foci were found in 
her left temporal region in T2A and fluid-attenuated 
inversion-recovery sequences of magnetic resonance 
imaging scan, which are compatible with cortical tu-
bers. The patient also had angiomyolipoma on her right 
kidney. 

Figure 1: Bilateral facial angiofibromas on the nasola-
bial folds.
   
   After obtaining written informed consent, geno-
mic DNA was isolated using EZ1 automated DNA iso-
lation system (Qiagen) from peripheral blood samples 
of the patient and patient’s family members. DNA Qu-
antification was performed with Qubit® dsDNA HS As-
say Kit (Invitrogen) according to the instructions of the 
manufacturer. TruSight Rapid Capture Kit (Illumina) 
was used for target enrichment of 94 genes (Trusight 
Cancer Kit, Illumina) including both TSC1 and TSC2. 
150 bp paired-end reads were sequenced and aligned 
on Miseq System. Variant calling and analysis was per-
formed on Genomize-Seq (Turkey) platform. Because 
of the probability that TSC1 and TSC2 variants might 
be mosaic in the patient, fastq files were analyzed on 
base space with Cancer Variant Caller (Illumina) and 
visualized data on IGV (Broad Institute). Mutation 
confirmation and segregation analysis was made by 
Sanger Sequencing on ABI 3130 XL. Variants have 

been analyzed in silico by using Varsome and classified 
according to the ACMG 2015 criteria (6).

   A mosaic TSC2 in-frame deletion encompas-
sing 9 bp around the splice site of exon 34 was found 
(NM_000548.4(TSC2):c.4006-2_4012delAGTCGTC-
CT) (Figure 2A). The frequency of the mutated alle-
le was about 10% (38/300 coverage). In addition, the 
patient was heterozygous for NM_024675.3(PALB2):-
c.1704_1707delAAAA (p.Lys569Argfs) variation (Fi-
gure 2B) which has been reported as “pathogenic” in 
ClinVar database previously. 

Figure 2: A mosaic TSC2 in-frame deletion en-
compassing 9bp around the splice site of exon 
34(NM_000548.4(TSC2):c.4006-2_4012delAGTC-
GTCCT) (A), Heterozygous NM_024675.3(PALB2):-
c.1704_1707delAAAA (p.Lys569Argfs) variation (B).
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   On the contrary, based on results from sequencing, 
a mutation in TSC2 gene was not present in genome 
of the patient’s parents. However, the patient had some 
small raw peaks near the base of the sequencing baseli-
ne and these raw peaks were compatible with the dele-
ted allele of the patient. On the other hand, the patient’s 
mother was a carrier of PALB2 pathogenic variation, 
whereas her father did not have any mutation in this 
region (Figure 3). Her mother does not have any cancer 

history or familial history of cancer. Close clinical fol-
low-up was offered to both the patient and her mother, 
in particular assessment of any features of cancer.

Figure 3: Small raw peaks near the base of the sequencing baseline and these raw peaks (red framed region) were 
compatible with the deleted allele and normal electropherogram of parents, mother was carrying the PALB2 
pathogenic variation, whereas the father is normal for this region. 
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DISCUSSION

 A number of mutations in TSC1 and TSC2 genes 
have been reported in the literature, including somatic 
pathogenic variants in patients who are clinically diag-
nosed with TSC (1). The patient reported in the present 
case report was diagnosed with mosaic TSC2 in pat-
hogenic variant. She was also heterozygous for a previ-
ously described pathogenic PALB2 gene variation. To 
the best of our knowledge, this is the first case report 
in the literature that identified a patient with concur-
rent mosaic pathogenic TSC2 variant and pathogenic 
PALB2 gene variant at the same time.

   Mosaic variants in TSC1 and TSC2 genes are known 
to be associated with a milder phenotype of TSC. Cli-
nical manifestations of TSC differ among patients, de-
pending on the degree of the mosaic variant. Milder 
clinical phenotype of our patient may be attributed to 
the low level of mutated allele ratio. It is difficult to de-
termine low frequency mosaic mutation by conventi-
onal methods like Sanger sequencing. In comparison, 
NGS is an easier and faster method to detect mosaic 
variations (1). The precise determination of mosaic va-
riant in our patient with NGS supports the effective-
ness of this technology for the diagnosis of clinically 
suspected TSC. 

   Incidental findings should be reported to the pa-
tients in case of identifying any pathogenic variant at 
an important locus (7). The finding of PALB2 mutation 
by NGS when searching for TSC in our patient is desc-
ribed as an incidental finding. Because PALB2 is an im-
portant cancer predisposing gene, the patient and the 
patient’s mother are given a detailed genetic counseling 
and referred to close clinical follow-up for assessing 
and monitoring risk of cancer. 

   In conclusion, we suggest that in cancer predispo-
sing syndromes, NGS is a powerful technique to port-
rait a detailed genetic profile of patient, investigating 
for any mosaicism or other risk alleles.
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A RISING CONCERN: A CASE OF PERFORATION OF THE FLOOR OF THE MOUTH 
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ABSTRACT

Aims: The aim of this study is to present a case of an infection in the oral cavity due to tongue piercing perforated 
into the floor of the mouth, thus to raise concern over the increasing popularity of tongue piercing in spite of its risks 
including perforation in the oral cavity and oral ulcers.

Case Report: A sixteen-year-old female patient presented to the clinic with lesions and extreme pain in her oral 
cavity. The thorough examination showed displacement of the piercing through the tongue, causing a perforation of 
the floor of the mouth. The piercing was surgically removed. The ulcers were treated with medication. The patient 
was advised to get professional help and was instructed to pay close attention to oral hygiene in case of reiterated 
demand for tongue piercing.

Conclusion: It is important to ensure that piercing is inserted by a specialist under sterile conditions to prevent 
complications. If a surgical operation is needed to treat the complications occurred, the clinicians must be aware of 
the critical veins and nerves that are located in the oral cavity and they should be very careful not to cause any harm 
during the operation.

Keywords: Tongue, inflammation, ulcer

INTRODUCTION

   Piercing is a type of jewelry that is permanent-
ly inserted into the body. Lately, tongue piercings are 
gaining increasing popularity and mostly preferred by 
young people (1). Piercings may cause problems such 
as pain, inflammatory reactions, edema and dental 
problems if inserted in unsanitary conditions by unqu-
alified people (2, 3). 

   A biofilm is a thick mucoid matter that contains 
and promotes the development of the bacteria around 
itself (4). Even in case of appropriate oral hygiene ha-
bits, a piercing inside the mouth is often covered with 
biofilm containing various bacteria such as normal 
flora, opportunistic and/or inflammatory. The biofilm 
that covers the piercing acts as a reservoir for bacte-
ria and causes complications by infecting the piercing 
channel, which is located inside the oral soft tissues (2, 
3, 5). This report presents a case of an infection in the 
oral cavity caused by tongue piercing, which was em-
bedded in the tongue and also led to a rare case of per-
foration of the floor of the mouth.

CASE REPORT

   A sixteen-year-old female patient presented to the 
Department of Otolaryngology in Private Keşan Hos-
pital with severe pain and lesion on the underside of 
her tongue and at the base of her mouth. A barbell-sha-
ped tongue piercing with a bead on each end was in-
serted two months ago on her median lingual sulcus. 
The patient’s medical history was insignificant and she 
was not taking any medications. During the physical 
examination, it was noted that the upper bead of the 
barbell-shaped piercing, which was supposed to be 
seen on top of the tongue, was not visible. It was em-
bedded in between the muscles of the tongue but was 
not fully covered by mucosa. At the bottom of the ton-
gue, piercing with the bead was still screwed on. It was 
visible under the tongue and it perforated the floor of 
the mouth. The incision being 12 mm in width and 16 
mm in length, caused infections and ulcers in both un-
dersides of the tongue and floor of the mouth. (Figure 
1). Since all information was collected from the patient, 
no further investigations were needed. The patient was 
taken to the operating room and lidocaine spray was 
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applied for local anesthesia. In the operation, the bot-
tom bead of the tongue piercing was carefully screwed 
off and rest of it was drawn completely out from the 
surface of the tongue while avoiding any contact that 
may harm the veins, nerves and muscles located near-
by (Figure 2-3). For post-op treatment, the patient was 
given chlorhexidine oral rinse and tablets containing 
paracetamol and propyphenazone. A week later, in the 
follow-up appointment, the lesions on the floor of the 
mouth and underside of the tongue were found to be 
healed and the patient had no complaints. To prevent 
the recurrence of this condition, the patient was infor-
med about the importance of having the piercing inser-
ted by a specialist under sterile conditions.

Figure 1: The perforation of the floor of the mouth 
caused by the barrel-shaped tongue piercing.

Figure 2: The removal of the barbell shaped tongue 
piercing.

Figure 3: The removed barbell shaped tongue piercing.

DISCUSSION

   The popularity of tongue piercing is growing day by 
day along with its complications (6). The case control 
study by Ziebolz et al. (7) showed that the most po-
pular type of tongue piercing among the young people 
between the ages of sixteen and twenty-four was the 
barbell-shaped piercing.

   A tongue piercing is embedded in the soft tissue of 
the tongue and runs through its muscles vertically (8). 
A tongue piercing’s location, angle and firmness de-
termine the risk of infection. A tight tongue piercing 
could cause necrosis due to pressure and may lead to 
surgical operations as shown in this very case (9).

   In a case series by López-Jornet et al. (4) conducted 
on 70 patients who had oral and facial piercings, 60% 
of the subjects reported pain and 34.3% had inflamma-
tory reactions associated with piercing.

   Oral hygiene is a significant determinant of inflam-
mation. Bacteria that are contained in the oral cavity 
contaminate the piercing tract and cause inflammati-
on. More bacteria proliferate as the oral hygiene dimi-
nishes (10).

   As shown in all three cases in the study of Shacham 
et al. (9) tongue piercing can cause swelling of both 
the tongue and the floor of the mouth. The case report 
of Bryan et al. (11) has shown that edema causes the 
barbell to slip and be relocated in between the tongue 
muscles that are later on covered over with mucosa cre-
ating ulcers in oral cavity. This case was also supported  
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by the reports of Dayakar et al. (6), Farah et al. (12), 
Shinohara et al. (13) and Escuardo-Castaño et al. (14). 

   With the treatment, the healing process begins im-
mediately and the piercing tract proceeds to close wit-
hin an hour (15). 
 
 Complications can be preventable by informing 
young people about sterilization conditions and re-
commending consultation to specialists (7, 12).

   In conclusion, it is important to ensure that piercing 
is inserted by a specialist under sterile conditions. Oral 
hygiene is essential to prevent any risk of bacterial co-
lonization that might cause infection in the oral cavity, 
mostly around the perforation line caused by the pier-
cing. To prevent further harm, tongue piercing should 
be fixed in the tongue firm enough not to let it move 
around yet loose enough to avoid any necrosis due to 
its tightness. If a surgical operation is needed, the clini-
cians must be aware of the critical veins and nerves that 
are located in the oral cavity and they should be very 
careful not to cause any harm during the operation. 
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CONSENT FORM for CASE REPORT

Title of Project:__________________________________________________________________________
 

1. I have read, and understood the Participant Information Sheet dated ______________________

2. I freely agree to the use of my medical records for the purpose of this study.

3. I understand that the case report will be published without my name attached and researchers will
 make every attempt to ensure my anonymity. I understand, however, that complete anonymity cannot
 be guaranteed. 

4. I have been given a copy of the Participant Information Sheet and Consent Form to keep.

 Name of   Participant______________________________________________________________
  
 Signature of Participant __________________  Date _____________________________

 
 
 The participant was informed through phone call and a verbal consent was obtained. 

The following section regarding the witness is not essential but may be appropriate for patients where the          re-
search teams feel that the participant should have a witness to the consent procedure.

 Name of witness (if appropriate)_____________________________________________________

 Signature of witness______________________  Date _____________________________

 Name of Researcher_______________________________________________________________
  
 Signature of Researcher___________________  Date_____________________________

 Name of Researcher  
  
 Signature of Researcher___________________  Date_____________________________
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