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ABSTRACT
Objectives: Peptic ulcer perforation (PUP) remains a surgical emergency with high early period morbidity
and mortality. In this study, it was aimed to evaluate clinico-radiological factors affecting morbidity and
mortality in peptic ulcer perforation surgery. 
Methods: Patients who were operated for PUP at Erzurum Regional Training and Research Hospital General
Surgery Clinic, Erzurum, Turkey between 2010 and 2020 were selected retrospectively. The patients’ clinical
and radiological parameters were retrieved from their medical records. Patients who developed complications
in the 30 days after surgery were considered the morbidity-positive group, and the patients who developed
mortality in the 30 days after surgery were considered the mortality-positive group. The relationship between
investigated factors and morbidity and mortality was investigated with suitable statistical tests. A p value <
0.05 was considered statistically significant. 
Results: The study included 81 patients and, 74 (91.4%) patients were males. Complications were observed
in 15 (18.5%) patients and mortality was seen in 3 (3.7%) patients in the first 30 days postoperatively.
Preoperative comorbidity, low systolic blood pressure, high Boey score had negative effect on both morbidity
and mortality. In addition, lower amylase levels played a protective role in both morbidity (p = 0.011) and
mortality (p = 0.018). Mortality increased significantly with increasing age. However, no radiological factor
affected either morbidity or mortality. 
Conclusions: Both morbidity and mortality increased in cases with poor clinical condition at the time of
diagnosis. In addition, the mortality rate was higher in patients with comorbidities and postoperative
complications.
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Peptic ulcer perforation (PUP) is one of the most
important complications of peptic ulcer disease

(PUD) [1]. Although the incidence of PUD decreased
during the last few decades due to the successful treat-
ment of Helicobacter pylori, the decrease in perfora-
tion cases was not as desired [2]. Perforation accounts
for most deaths associated with PUD [3, 4]. PPU re-
mains a surgical emergency, with high early period

mortality of 10-30% and early period morbidity of 21-
43% [4, 5]. 
      Surgical repair with or without omentum is the
most common surgical technique in PUP surgery.
While surgical repair is most commonly performed
with open surgery, laparoscopy are preferred in appro-
priate cases [6]. The laparoscopic treatment of PUP
has been shown to be applicable and safe, but its im-
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plementation into routine clinical practice has been
slow [5]. A Denmark study reported that only 6% of
patients with PPU were treated with laparoscopic sur-
gery [7]. 
      The aim of this study is to evaluate clinico-radio-
logical factors affecting morbidity and mortality in
PUP surgery. 

METHODS

      Patients who were operated for PUP at Erzurum
Regional Education and Research Hospital General
Surgery Clinic, Erzurum, Turkey, between 2010 and
2020 were selected for the study retrospectively. Age
and gender of the patients, preoperative comorbidity,
systolic blood pressure (above or below 100 mm Hg),
time from pain to hospital admission (longer or shorter
than 24 hours) were evaluated. Since smoking is an
important parameter in perforation etiology, the smok-
ing of the patients was also evaluated. Boey scores of
all patients were calculated. The components of the
Boey score are as follows: concomitant medical ill-
ness, preoperative shock, perforation time greater than
24 hours. Each factor scores 1 point if positive. The
total Boey score is calculated based on the individual
scores of the parameters.
      Preoperative laboratory parameters and imaging
tools were also investigated. In hematological analy-
sis, white blood cell (WBC) and platelet counts, he-
moglobin values, leukocyte and lymphocyte counts
were searched. In addition, amylase and lactate dehy-
drogenase (LDH) levels were investigated in biochem-
ical analysis. Presence of free air both X-Ray
radiograph and computed tomography (CT) scan were
investigated. Also, on CT scan, presence of intra-ab-
dominal fluid was searched. 
      Surgery type, perforation location, postoperative

complications, hospital stay, and mortality were also
evaluated. After collecting the evaluated parameters,
the relationship between the parameters and morbidity
and mortality was analyzed. 
      Ethics committee approval was received from
Non-invasive Clinical Research Ethics Committee of
Erzurum Regional Education and Research Hospital,
Erzurum, Turkey (Decision No: 2021/05-84). 

Statistical Analysis 
      Statistical evaluation was made with SPSS v22.0
(IBM, Armonk, NY, USA). The normality distribution
of quantitative variables were checked with Shapiro-
Wilk test. The Mann-Whitney U test was used accord-
ing to the results of the Shapiro-Wilk test. In addition,
Chi-square test, and Likelihood ratio test were used to
compare qualitative variables. A p value below 0.05
was considered statistically significant.

RESULTS

      Between 2010 and 2020, 94 patients were oper-
ated on for PUP in Erzurum Regional Training and Re-
search Hospital General Surgery Clinic, Erzurum,
Turkey. Thirteen patients were excluded from the
study because all data of these patients were not ac-
cessible. Thus, 81 patients were included in the study.
After collecting the evaluated parameters, the effect
of the collected parameters on morbidity and mortality
was investigated. Complications were observed in 15
(18.5%) patients and mortality was seen in 3 (3.7%)
patients in the first 30 days postoperatively. Patients
were divided into groups according to morbidity and
mortality.
      74 (91.4%) patients were males and 7 (8.6%) were
females, and male to female ratio was 10.57. The
mean age of all patients was 44.81 years (range: 18-
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84 years). While no relationship was found between
age and morbidity, mortality increased with increasing
age (p < 0.001). Sixteen (19.8%) patients had at least
one comorbid disease. Comorbid diseases of the pa-
tients are shown in Table 1. 
      In 12 (14.9%) patients, preoperative systolic blood
pressure was under 100 mm/Hg. In 44 (54.3%) pa-
tients, time from pain to hospital admission was longer
than 24 hours. The most common Boey score of the
study was Boey 0 (n = 33, 40.7%). The percentages
for Boey 1, 2, and 3 were 39.5%, 12.3% and 7.4%, re-
spectively. In addition, cigarette consumption was
present in 55.6% (n = 45) of all patients. There was a
correlation between the presence of comorbid disease,
low systolic blood pressure, high Boey score, and both
morbidity and mortality. While the morbidity rate was
66.7% in patients with Boey 3 score, the mortality rate
was 50%. As the Boey score increased, the possibility
of both morbidity and mortality increased. 
      On laboratory, 58 (71.6%) patients had leukocy-
tosis, and 57 (70.4%) patients had neutrophilia. Ac-
cording to laboratory evaluation, only amylase levels
played a role in both morbidity (p = 0.011) and mor-
tality (p = 0.018). Both morbidity and mortality were
inversely proportional to the rising amylase level. 
      On imaging tools examination, subdiaphragmatic
free air on right side was observed in 43 (53%) pa-
tients on plain radiography. Plain radiography was not
taken in 20 (24.7%) patients under emergency condi-
tions. However, free air was also present on tomogra-
phy in all patients with free air on plain radiography.
On CT scan, 68 (84%) patients had intra-abdominal
free air, 51 (63%) patients had free fluid in the ab-
domen. On the other hand, there was no pathological
finding on CT scan in 13 (16%) patients. The presence
of free air and free fluid in imaging methods affected

neither morbidity nor mortality. 
      Open surgery was preferred surgery type in 78
(96.3%) patients. The remaining operations were per-
formed via laparoscopy. Graham's omental patch clo-
sure was performed in all patients to close the
perforation defect. Most of the surgery notes could not
be evaluated because there was no information about
the perforation diameter in operation notes. In addi-
tion, the most common area of perforation was the
post-pyloric area (n = 41, 50.6%). Other perforation
areas and percentages were as follows: 28.4% at pre-
pyloric area, and 21% at juxta-pyloric area. Morbidity
rate was higher in pre-pyloric area perforations with
39.1% (p = 0.001). In the patients with morbidity, mor-
tality was also higher (p = 0.005). Evaluation of mor-
bidity and mortality according to clinical and
radiological parameters is shown in Table 2 and Table
3. 
      The morbidity rate of the study was 18.5%. The
most common postoperative complication was surgi-
cal site infection with 46.7%. The incidence of pul-
monary complications was 33.3%. Postoperative
complications and treatment of these complications
are shown in Table 4. The mean length of hospital stay
was 8.23 days (3-16 days). Mortalite rate of our study
was 3.7% (n = 3). All patients died because of multi
organ failure and sepsis.

DISCUSSION

      This study’s results demonstrate that morbidity of
PUP surgery was higher at the patients with preoper-
ative comorbidity, shock, higher Boey score, and per-
foration localized pre-pyloric area. In addition,
mortality of PUP surgery was higher at the patients
with advanced age, preoperative comorbidity, shock,
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higher Boey score, and morbidity. However, lower
amylase level had a protective effect on both morbid-
ity and mortality. 
      In literature, PUP cases are more likely to be seen
in male gender and are mostly seen in the 4th and 5th
decades [8-11]. In the present study, the male/female
ratio was 10.57, which was consistent with the litera-
ture. On the other hand, the mean age of all patients
was 44.81 years, which was consistent with the liter-
ature too. 
      There was no consensus on a specific gender and
age limit that determined morbidity and mortality. In
the study of Kim et al. [12], age above sixty and fe-
male gender were affected morbidity. However, Kocer
et al. [10] showed that PUP cases were mostly seen in
the male gender (88.8 vs. 11.2). Yıldırım et al. [13]
showed that age over 50 years increased both morbid-
ity and mortality. In this study, gender did not affect
both morbidity and mortality. However, advanced age
only affected mortality. 
      Since smoking is more preferred in male gender
and the incidence of smoking increases, perforation
rates are higher in male gender [14, 15]. The smoking
prevalence of present study was 55.6% and was not
correlated with higher morbidity and mortality. On the
contrary, Kocer et al. [10] showed that smoking in-
creased mortality but did not affect morbidity. Con-
trary to the literature, smoking did not affect both
morbidity and mortality in the present study. 
      As in the literature, the presence of preoperative
shock increases mortality like our study [10, 16, 17].
Tas et al. [18] did not identified correlation between
shock and morbidity. In contrast, preoperative shock
increased morbidity in the present study. Comorbidi-
ties, higher ASA (American Society of Anesthesiolo-
gist) score and from pain to hospital application are
also important factors for morbidity and mortality [5,
9-11, 19]. However, in the recent study, no relationship
was found between the time of onset of pain and both
morbidity and mortality. But comorbid diseases played
an important role in increasing morbidity and mortal-
ity. As a limitation of our study, ASA scores of the pa-
tients could not be accessed and evaluated. 
      Boey score is a useful tool for assessing the prog-
nosis of operated cases due to PUP and helps in the
evaluation of both morbidity and mortality [14]. While
mortality is between 30-60% in patients with a Boey
score of 2, in Boey score 3 cases, mortality reaches

100%. In our study, all deaths had a Boey score of 3. 
      Laboratory parameters can also help to predict
PUP. Yamamoto et al. [20] showed that while serum
WBC count and platelet count were higher in perfo-
ration group, hemoglobin level, total protein and al-
bumin levels, AST and ALT levels were higher in
non-perforation group. Amylase levels were higher in
patients with morbidity and mortality in follow-up and
higher amylase levels were correlated with duration
of perforation, size of perforation, and amount of fluid
determined intraoperatively [21]. However, in contrast
to the literature in the present study, both morbidity
and mortality were high in patients with low serum
amylase levels. 
      In plain radiography, 47.2-80% of patients with
perforation had sub-diaphragmatic free air on the right
side [10, 22]. On the other hand, CT scan has a high
diagnostic accuracy of 98% in the diagnosis of PUP
[12]. In 35% of gastroduodenal perforations, there is
no direct or indirect finding in imaging methods [23].
In this study, while subdiaphragmatic free air on right
side was observed in 53% of the patients on plain ra-
diography, free air was also present on tomography in
84% of all patients. On the other hand, there was no
pathological finding on CT scan in 16% of the pa-
tients. 
      In the studies of Tas et al. [18] and Yıldırım et al.
[13] free air on plain radiograph and perforation local-
ization were not affected both morbidity and mortality.
There was no relationship between the presence of free
air in imaging tools and morbidity and mortality. 
      Type of surgery, perforation diameter wider than
5 mm and performing definitive procedures for treat-
ment were also factors on morbidity and mortality [10,
18]. However, Yıldırım et al. [13] showed that the per-
foration diameter larger than 5 mm and the amount of
fluid detected intraoperatively did not affect morbidity,
but did affect mortality. Additionally, one study
showed that even intra-abdominal fluid above 200 cc
affected morbidity [24]. Effects on morbidity and mor-
tality could not be evaluated since most of the surgery
notes did not have any information about the perfora-
tion diameter and intra-abdominal fluid in our study.
In addition, surgical procedures could not be com-
pared since all patients were operated with primary
closure with omental patch. But in the study of
Yıldırım et al. [13], treatment with only primary suture
increased both morbidity and mortality. 
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      The post-operative morbidity rate in PUP surgery
ranges between 21-42% [10, 25]. Pulmonary and sur-
gery site infections are often the main cause of post-
operative complications [11]. The morbidity rate in the
presented study was 18.5%, which was partially lower
than the literature. 
      In literature, length of stay after surgery in patients
with PUP ranges between 7-12.5 days [9, 26]. In line
with the literature, the average length of hospital stay
in this study was 8.23 days.

Limitations 
      There were some limitations in this study. This
study was a retrospective study, and the patients were
excluded because the data of 13 patients were not
available. The relationship between ASA score, perfo-
ration diameter and amount of intra-abdominal fluid
and early outcomes could not be evaluated due to the
lack of information. In addition, the small number of
patients included in the study is an important limita-
tion.

CONCLUSION

      Peptic ulcer perforation (PUP) is a serious disease
that every surgeon may encounter. PUP remains a sur-
gical emergency with high early period morbidity and
mortality. From our study’s results, both morbidity and
mortality increased in cases with poor clinical condi-
tion at the time of diagnosis. In addition, the mortality
rate was higher in patients with comorbidities and
postoperative complications. Diagnosis and necessary
surgical treatment should be done as early as possible
to prevent morbidity and mortality. 
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