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Does Being a Refugee Increase the Possibility of Complicated Appendicitis?
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Abstract

Background: Refugees may have problems in recognizing their illnesses and accessing treatment due to communication and
sociocultural factors.

Objectives: This study aimed to present whether there was a difference in complicated appendicitis rates between Turkish and refugee
patients.

Methods: A total of 563 patients who underwent appendectomy surgery in our hospital between September 2018 and June 2020
and met the study criteria were examined in this study. The patients were divided into two groups of Turkish (Group 1) and
refugee (Group 2) patients. The demographic, clinical, and histopathological characteristics of the patients were compared in this
study.

Results: Groups 1 and 2 consisted of 489 (86.9%) and 74 (13.1%) patients, respectively. Moreover, there were 278 (56.9%) and 36
(48.6%) male patients in Groups 1 and 2, respectively. The median age of all patients was obtained at 28 (age range: 18-81 years), and
the median (interquartile range ages of the Turkish and refugee patients were estimated at 28 (age range: 23-36) and 27 (age range
21-36) years, respectively. Perforated appendix detection rate, open appendectomy ratio, preoperative C-reactive protein level,
histopathological gangrenous or perforated appendicitis ratio, and postoperative hospital stay length were found higher in the
refugee patients (P<0.05).

Conclusion: Refugee patients are intense in countries, such as Turkey. It is believed that general surgery specialists should consider the

possibility of complicated appendicitis in refugee patients scheduled for surgery for acute appendicitis.
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1. Background

Acute appendicitis is the most common cause of
acute abdomen with a lifetime prevalence of around
7% (1). In the diagnosis of acute appendicitis,
laboratory examinations, radiological imaging
methods, anamnesis, and physical examination are
used. The critical fact in acute appendicitis is to
achieve a definite diagnosis and perform surgery at
the right time before complications develop.
Appendix perforation is the most important
complication of acute appendicitis. The clinical
presentation of acute appendicitis has various
complaints, which can lead to a delay in diagnosis
that increases the perforation probability.
Perforation, which increases the risk of abscess
formation, wound infection, and sepsis, is an
important cause of morbidity and mortality. In this
regard, the most important factor is delays due to
patient-related causes or diagnostic difficulties. For
this, many studies have been conducted on imaging
methods, scoring systems, and laboratory markers
(2-7). The number of Syrian refugees in Turkey is
higher than that in other neighboring countries.
Refugees in Turkey and around the world come
across challenging living conditions. They

experience many physical and psychological health
problems. The health services in Turkey are
provided free of charge by community clinics and
public hospitals for all Syrian refugees. However,
due to some factors, such as the effects of changing
life  conditions, unfavorable socio-economic
conditions, and communication problems (language
barrier), refugee patients may delay their hospital
applications. Furthermore, the refugees' admission
process may be delayed in emergency cases due to
changing life conditions.

2. Objectives

This study aimed to present the demographic,
clinical, and histopathological characteristics of
Turkish and refugee patients who underwent
appendectomy due to acute appendicitis and find
whether there was a difference between these
groups in terms of complicated appendicitis rates.

3. Methods

3.1. Study design and patients
The records of patients who underwent open or
laparoscopic appendectomy for acute appendicitis
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at the Sanlwurfa Training and Research Hospital
General Surgery Clinic between September 2018
and June 2020 were reviewed retrospectively. The
study was conducted under the Helsinki
Declaration's rules after obtaining the approval of
the Ethics Committee (HRU/20.11.04). Informed
consent was obtained from all patients before
surgery. Patients who had an incidental
appendectomy and elective appendectomy, as well
as those under the age of 15 years, along with
pregnant patients and those with severe
comorbidity, and the patients with missing data in
the hospital database were excluded from the
study. Therefore, a total of 563 patients who met
the study criteria were included in the study. The
patients were then divided into two groups
according to their nationalities, including Turkish
(Group 1) and refugee (Group 2) patients.

3.2. Data

Age, gender, preoperative laboratory values,
performed surgery type, presence of appendix
perforation, duration of postoperative hospital stay
were recorded in this study. White blood cell count
(WBC), hematocrit, neutrophil, lymphocyte, platelet,
mean platelet volume, red cell distribution of width,
C-reactive protein (CRP), bilirubin, aspartate
aminotransferase, alanine aminotransferase, and
albumin were also analyzed in this study.
Neutrophil/lymphocyte  (NLR) and platelet/
lymphocyte ratios were calculated based on
complete blood counts, and histopathological
characteristics were recorded from the hospital
computer database.

3.3. Statistical Analysis

The obtained data were analyzed in SPSS
software (Statistical Package for the Social
Sciences; version 25 Inc., Chicago, IL, USA), and the
results were expressed as mean#SD, median
(interquartile range [IQR]) values, and a percentage
where necessary. The Kolmogorov-Smirnov test
was used to examine the distribution of the
collected data. Data with normal distribution were
analyzed using the Student t-test. In addition, the
group analysis of non-parametric data was
performed with the Mann-Whitney U test, and the
categorical groups were compared employing the
Chi-square test. A p-value less than 0.05 was
considered statistically significant.

4. Results

A total of 563 patients who met the study
criteria were included in this study and divided into
Turkish(Group 1; n=489; 86.9%) and refugee
patients (Group 2; n=74; 13.1%). The median age of

all patients was estimated at 28 (age range: 18-81
years), and the median IQR ages of Turkish and
refugee patients were obtained at 28 (age range:
23-36) and 27 (age range: 21-36) years,
respectively. The majority of the patients in the
Turkish and refugee groups were male (There were
278 (56.9%) and 36 (48.6%) male patients in
Turkish and refugee patients, respectively.) The
preoperative median IQR of CRP in the refugee
patient group was 37 mg/L (5-94.5) that was
significantly higher than that in the Turkish group
(129 mg/L (3-41), P=0.001). Other laboratory
parameters were similar for both groups. In the
Turkish patient group, 391 (80%) and 98 (20%)
patients underwent open and laparoscopic
appendectomy, respectively. In the refugee patient
group, 67 (90.5%) and 7 (9.5%) patients
underwent open and laparoscopic appendectomy,
respectively. The laparoscopic appendectomy rate
was higher in the Turkish patient group (P=0.029).
After comparing the presence of appendix
perforation between the two groups, perforation
was found in 67 (13.7%) cases of the Turkish
patient group. The number of non-complicated
appendicitis was obtained at 422 (86.3%) cases. On
the other hand, perforation was detected in 24
(32.4%) cases in the refugee patient group, and the
number of non-complicated appendicitis was
estimated at 50 (67.6%) patients. The perforated
appendix rate was higher in the refugee patient
group (P<0.001). The total perforated appendix
rate was obtained at 16.2% (91/563). Furthermore,
the postoperative histopathological characteristics
of both patient groups were examined. In the
Turkish patient group, normal appendices, acute
appendicitis (acute appendicitis or acute
phlegmonous  appendicitis),  perforated or
gangrenous appendicitis, and appendix tumour
were observed in 20 (4.1%), 424 (86.7%), 41
(8.4%), and 4 (0.9%) patients, respectively. On the
other hand, in the refugee patient group, 3 (4.1%),
49 (66.2%), 21 (28.4%), and 1 (1.4%) patients had
normal appendices, acute appendicitis (acute
appendicitis or acute phlegmonous appendicitis),
perforated or gangrenous appendicitis, and
appendix tumour, respectively. In the refugee
patient group, the histopathologically perforated or
gangrenous appendicitis rate was higher, and this
finding was statistically significant (P<0.001). The
median IQR of postoperative hospital stay lengths
in the Turkish patient group and the refugee patient
group were obtained at 2 (range: 1-2) and 2 (range:
1-5) days, respectively. Postoperative hospital stay
was statistically significant in the refugee
patient group (P=0.004). The demographic, clinical,
laboratory, and histopathological characteristics of
the patients are summarized in Table 1.
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Table 1. Demographic, clinical, laboratory, and histopathological characteristics of the patients

Group-1 Group-2
Variables (Turkish patients) (Refugee patients) P-value
(n=489, 86.9%) (n=74,13.1%)
Age (year) 28 (23-36) 27 (21-36) 0.429*
Male 278 (56.9%) 36 (48.6%) -
Lo b Female 211 (43.1%) 38 (51.4%) 0.186
WBC (x103/ul) 13.6+4.04 13.3+4.12 0.556***
Htc (%) 41.1 (37.2-44.5) 39.9 (37.07-44.72) 0.871*
Neutrophil (x103/ul) 10.2 (7-13) 9.25 (6.62-12.05) 0.368*
Lymphocyte (x103/ul) 2 (1.5-2.6) 2.1 (1.3-2.52) 0.730*
Platelet (x103/ul) 241 (196.5-284.5) 247.5 (216-290) 0.157*
RDW (%) 10.4 (9.9-11.7) 10.35 (9.87-11.32) 0.634*
Preoperative laboratory MPV (fL) 7.9 (7-9.2) 7.85 (6.6-8.82) 0.453*
values NLR 4.71 (3-7.37) 5(2.81-8.75) 0.704*
PLR 113.63 (87.51-156.86) 125.2 (92.06-174.93) 0.138*
CRP (mg/L) 12.9 (3-41) 37 (5-94.5) 0.001*
Bilirubin (mg/dL) 0.3 (0.2-0.6) 0.4 (0.2-0.72) 0.103*
AST (IU/L) 19 (15-24) 20 (15.75-26.5) 0.134*
ALT (IU/L) 17 (12-24.5) 17.5 (12-25) 0.955*
Albumin (g/dL) 4.5 (4.3-4.7) 4.5 (4.17-4.8) 0.269*
. Open 391 (80%) 67 (90.5%)
Operation type Laparoscopic 98 (20%) 7 (9.5%) 0.029%
Presence of appendix None 422 (86.3%) 50 (67.6%) <0.001*
perforation Present 67 (13.7%) 24 (32.4%) ’
Normal appendix 20 (4.1%) 3 (4.1%)
Acute appendicitis or acute
Histopathological phlegmonous appendicitis () () <0.001**
characteristics Perforated or gangrenous 41 (8.4%) 21 (28.4%) '
appendicitis
Tumor or mucocele 4 (0.8%) 1 (1.4%)
Post-operative hospital stay (days) 2(1-2) 2(1-5) 0.004*

Abbreviations: WBC: White blood cell, Htc: Hematocrit, MPV: Mean platelet volume, RDW: Red Cell Distribution of Width, NLR: Neutrophil to
lymphocyte ratio, PLR: Platelet to lymphocyte ratio, CRP: C-reactive protein, AST: Aspartate Aminotransferas, ALT: Alanine Aminotransferas
* Mann-Whitney U test, median (Interquartile range [IQR]) ** Chi-square test, n (%) *** Student t-test, mean+SD

5. Discussion

Acute appendicitis is more commonly observed in
young adults aged between 10-30 years, and it is
slightly more common in males, compared to females
(8). The median age of both patient groups was
around 30 years in our study. Out of the total number
of patients, 314 (55.8%) and 249 (44.2%) cases were
male and female, respectively. The appendix
perforation can easily cause peritonitis. Therefore,
surgical treatment is inevitable in patients diagnosed
with acute appendicitis (9). Successful diagnosis is
more easily achieved through technological advances
in laboratory tests and radiological methods (10).
The critical fact in acute appendicitis is to achieve a
definite diagnosis and perform surgery at the right
time before complications develop.

Although non-complicated appendicitis can be
treated with appendectomy, perforation can cause
life-threatening complications in some cases. The
perforation detection rate in patients operated for
acute appendicitis has been reported between 12%
and 36.6% (11-14). In our study, the perforated
appendix rates were obtained at 13.7% and 32.4% in
the Turkish and refugee patient groups, respectively.
The perforation ratio in the Turkish patient group
was compatible with the literature data; however, the
perforation rate in the refugee patient group was
high. It is believed that the primary cause of this
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finding is that refugee patients delay hospital
application after the onset of the symptoms.

The increase in the number of leukocytes and
neutrophils is an expected condition in acute
appendicitis cases. According to available data, WBC
is an important parameter for acute appendicitis
diagnosis (15). However, it is not a specific marker,
and the increase is noted in many inflammatory
conditions. In a study conducted by Seving et al. (4),
the mean WBC value was reported as 14.3+4.2 in the
acute appendicitis group and 15.844.9 in the
perforated appendicitis group. In our study,
regardless of perforation, the mean WBC value in the
Turkish patient group was determined at 13.6+4.04,
while it was 13.3£4.12 in the refugee patient group.
Many studies have reported that the number of
neutrophils increases while the lymphocyte count
decreases in acute appendicitis, and the increased
neutrophil/lymphocyte ratio has a high sensitivity in
diagnosis (3-5,16).

In a study conducted by Yardima et al. (5), the
mean NLR value was reported as 8.3+5.6 in the
phlegmonous appendicitis group and 10.6+6.4 in the
perforated appendicitis group. They stated that the
cut-off value of NLR, sensitivity, and specificity were
7.95, 78%, and 67% for perforation or gangrenous
appendicitis, respectively. In our study, median IQRs
of the NLR values were 4.71 (range: 3-7.37) and 5
(range: 2.81-8.75) respectively. Although the median
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NLR value was high in the refugee patient group, no
statistically significant difference was found in this
regard.

CRP is an acute-phase reactant and has been
shown to increase later than leukocyte count in case
of inflammation (14). Several studies reported the
relationship between acute appendicitis and CRP
elevation. Moreover, the specificity of CRP is higher in
the presence of perforation (7,14,17). In a study
conducted by Ozozan et al. (7), the mean CRP value
was 11.76+8.91 in the perforation group. Moreover,
they determined CRP as a significant factor in
predicting perforation in acute appendicitis.

In our study, the median IQR of the CRP value in
the refugee patient group with a high perforation rate
was 37 mg/L (5-94.5) and was statistically higher
than that in the Turkish patient group. As can be
observed, many studies in the literature have
investigated hemogram and biochemical parameters
that may be associated with acute appendicitis or
perforated appendicitis. In our study, two different
patient groups were demographically compared. Our
current patients consisted of patients operated for
non-complicated  appendicitis or  perforated
appendicitis. Therefore, no statistically significant
difference was found between hemogram and
biochemical values other than CRP value between the
two groups.

After the civil war that was started in Syria in
2011, approximately 420,000 Syrian refugees started
living in our cities close to the border region (18).
The number of Syrian refugees in Turkey is higher
than that in other neighboring countries. All refugees
face challenging living conditions worldwide. They
experience many physical and psychological health
problems. Despite these adverse conditions, all
Syrian refugees have access to healthcare in our
country free of charge. However, due to some factors,
such as the effects of changing life conditions,
unfavorable socio-economic conditions, and
communication problems (language barrier), refugee
patients may delay their hospital applications.

Complicated acute appendicitis is considered an
indicator of a lack of healthcare access in children
based on communication skills (19). It has been
reported that immigrants have an increased risk of
perforated/complicated appendicitis or unnecessary
surgery for acute abdominal pain (20). Tatsiani et al.
(20) reported that the perforation rate was 33.3% in
immigrant patients, while it was 20.8% in local
citizens. Liu et al. (21) also indicated that immigrants
had a lower rate of healthcare use than other citizens;
however, there was no difference in complicated
appendicitis rates. In our study, the perforated
appendix rate was 32.4% in the refugee patient
group, and it was higher in the refugee patient group,
compared to the Turkish patient group.

Regarding the limitation of the study, one can
refer to the retrospective and observational design of

the research. Moreover, there was a numerical
difference between the patient groups, and this
single-center study was conducted using a relatively
limited number of patients. In addition, since there
was no third healthy control group, the laboratory
marker making a significant difference other than
CRP could not be detected. There was also no data
regarding the time between hospital application and
symptom onset. The most important advantage of our
study is that, in contrast to the design of many other
studies in the literature, two different patient groups,
who underwent appendectomy for acute
appendicitis, were compared both demographically
and socioculturally.

6. Conclusion

It is believed that the hospital application time
was delayed due to the current socio-economic
conditions and communication problems (language
barrier) of refugee patients. Therefore, general
surgery specialists in countries with intense refugee
populations, such as Turkey, should consider the
possibility of complicated appendicitis in refugee
patients scheduled for surgery for acute appendicitis.
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