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ABSTRACT
Aim: Peptic ulcer perforation (PUP) is currently the most common complication of peptic ulcer disease (PUD), which requires 
surgery. Mortality and morbidity rates are high after surgical treatment. The aim of this study was to determine the predictive 
factors affecting postoperative mortality in patients undergoing surgery due to peptic ulcer perforation.
Material and Method: The study included 135 patients diagnosed and operated on because of PUP in the general surgery clinic 
between February 2015 and January 2020. Evaluations were made of the relationships between mortality and age, gender, ASA 
scores, season of surgery, preoperative leukocyte, preoperative neutrophil to lymphocyte ratio (NLR), preoperative creatinine 
and amylase values, location and diameter of the perforation, comorbid diseases, onset of pain and time of surgery.
Results: Advanced age, male gender, high ASA score, >12 hours between the onset of the symptoms and the time of surgery, 
and high creatinine, NLR and amylase values before surgery, ulcer diameter >1 cm and comorbid diseases were associated 
with mortality. No relationship was found between the location of the ulcer and leukocyte values at the time of admission and 
mortality.
Conclusion: Advanced age, male gender, high ASA score, >12 hours between the onset of symptoms and the time of surgery, 
and high preoperative creatinine, NLR and amylase values, ulcer diameter >1 cm and comorbid diseases are risk factors for 
mortality in peptic ulcer perforation. Understanding these factors, identifying patients at risk, and early intervention can help 
reduce mortality in PUP.
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INTRODUCTION
Peptic ulcer disease (PUD) is one of the most common 
diseases of the gastrointestinal tract and approximately 
4 million people per year are affected worldwide (1). 
Although the multi-factor etiology of PUD is understood 
in many ways, life-threatening complications such 
as bleeding or perforation are seen in a significant 
number of patients (2). Peptic ulcer perforation (PUP) 
is one of the causes of high-risk acute abdomen, which 
accounts for 5% of all abdominal emergency surgical 
situations (3). The current most preferred surgical 
method is simple closure and repair with an omental 
patch. Despite better understanding of the disease, 
effective resuscitation and rapid surgery under modern 
anesthesia techniques, the postoperative morbidity (20-

50%) and mortality (3-40%) rates remain high (4,5). 
In the past few decades, several risk factors associated 
with postoperative mortality and morbidity in peptic 
ulcer perforation have been evaluated. Advanced age, 
surgery delayed for more than 24 hours, systolic blood 
pressure <100 mmHg, shock and concomitant diseases 
have been reported to be the main risk factors affecting 
mortality (6). Complications after surgical closure of 
PUP include surgical site infection, pneumonia, intra-
abdominal abscess, wound separation, enterocutaneous 
fistula, peritonitis, incision hernia and ileus (7). The 
American Anesthesiologists Association (ASA) score 
and Boey score are the most commonly used prognostic 
scoring systems in patients with PUP (8). 
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The aim of this study was to evaluate the relationship 
between preoperative, intraoperative factors and 
postoperative mortality and the value of creatinine, 
amylase and the neutrophil lymphocyte ratio in 
predicting mortality in patients undergoing surgery due 
to peptic ulcer perforation in a tertiary center.

MATERIAL AND METHOD 
Prior to implementation, this study’s protocol was 
approved by Ankara Training and Research Hospital 
Ethics Committee (Date: 01/10/2020, Decision No: 
442). This study was carried out in accordance with the 
principles of the Declaration of Helsinki.  

The data were obtained retrospectively from patient files 
and computer records. The study included 135 patients 
who were operated on due to peptic ulcer perforation 
between February 2015 and January 2020. Iatrogenic 
perforations, non-operative cases and cases with 
perforation due to malignant ulcer were excluded from 
the study. In all cases, the diagnosis was made by physical 
examination and free air observation on abdominal 
radiograph or abdominal tomography. Graham rafi 
and omentoplasty were performed on the patients with 
PUP who were included in the study. The cases were 
analyzed in two groups as survival and non-survival. 
The relationships were evaluated between mortality and 
age, gender, ASA scores, season of surgery, preoperative 
leukocyte, preoperative neutrophil to lymphocyte ratio 
(NLR), preoperative creatinine and amylase values, 
location and diameter of the perforation, comorbid 
diseases, onset of pain and time to surgery. Then, the 
value of creatinine, amylase and neutrophil lymphocyte 
ratio in predicting mortality was evaluated.

Statistical Analysis
All statistical analysis were performed using IBM 
Statistics version 23.0 software. All numerical variables 
were stated as mean±standard deviation or percentile 
values. The conformity of numerical variables to normal 
distribution was analyzed using histogram graphics 
and the Kolmogrov-Smirnov test. In the comparisons 
of demographic, clinicopatholgical and perioperative 
findings between the groups, the Chi-square test or 
Fisher Exact test were used for categorical variables and 
the Student’s t-test or Mann-Whitney U-test were used 
for numerical variables. Binary Logistic Regression 
analysis was applied to determine the risk factors 
affecting mortality. A value of p<0.05 was considered 
statistically significant. 

RESULTS
The comparisons of demographic, clinicopathological, 
and preoperative findings between the groups of 

survivors and non-survivors are summarized in Table 
1. The mean age was 49.41±19.09 and 107 (79.3%) 
patients were male. Of the 135 patients, 11 (8.1%) 
developed mortality in the postoperative period and 
female patients had a significantly higher mortality 
rate. The majority of patients were in the ASA I group 
and the ASA score was found to be significantly higher 
in the non-survivors group compared to the survivors 
(p=0.001). Cardiovascular diseases, pulmonary diseases 
and diabetes mellitus were found to be significantly 
more frequent in the the group of non-survivors (p 
<0.001; p<0.001; p<0.001 respectively).

When the operation dates were examined, it was 
observed that the patients were operated on most 
frequently in June (13.3%) and other summer months, 
and the mortality rate was significantly higher in the 
winter (p=0.003). Mortality was not observed in the 
patients operated on in the first 12 hours from the onset 
of symptoms, whereas those who were operated on at 
12-24 hours and>24 hours had a significantly higher 
mortality rate (p=0.001). When preoperative laboratory 
values ​​were analyzed, serum creatine (p<0.001) and 
serum amylase levels (p=0.014) and the neutrophil to 
lymphocyte ratio (NLR) (p=0.017) were significantly 
higher in the non-survivors, while WBC values were 
similar ​​in both groups (p=0.452).

The comparisons of operative and postoperative 
findings between the groups of survivors and non-
survivors are summarized in Table 2. The mortality rate 
was significantly higher in patients with a perforation 
diameter of ≥10 mm (p=0.019), and there was no 
difference in mortality rates between gastric and 
duodenal perforations (p=0.722). The length of hospital 
stay was similar in both groups (p=0.061), and the length 
of stay in intensive care unit (ICU) was significantly 
higher in the group of non-survivors (p=0.001).

In the univariate analysis, age >65 years (OR:30.37; 95% 
CI: 6.01~153.43; p=0.001), gender (male) (OR:3.65; 95% 
CI: 1.02~13.03; p=0.050), ≥III ASA score (OR:67.50; 95% 
CI: 8.08~563.26; p=0.001), ≥1 comorbid disease (OR: 
1.37; 95% CI: 1.14~1.66; p=0.001), >24 hours symptom 
to surgery interval (OR:4.33; 95% CI: 1.20~15.58; 
p=0.031) and ≥10 mm perforation (OR: 5.20; 95% CI: 
1.31~20.65; p=0.019) were found to be risk factors 
affecting mortality. In the multivariate analysis, age 
>65 years (OR: 28.66; 95% CI: 5.19~158.23; p=0.001), 
≥III ASA score (OR: 0.23; 95% CI: 0.10~0.52; p=0.001); 
≥1 comorbid disease (OR: 15.63; 95% CI: 1.47~165.77; 
p=0.022) and >24 hours symptom to surgery interval 
(OR: 5.45; 95% CI:1.18~25.05; p=0.029) were found to 
be independent predictors of postoperative mortality 
(Table 3).
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Table 1. Comparison of demographic, clinicopathological, and preoperative findings between the groups of survivors and non-survivors

Variables Total (n=135) Patients p valueSurvivors (n=124) Non-survivors (n=11)
Age 49.41±19.09 46.74±17.23 79.55±12.01 <0.001
Gender (male) 107 (79.3) 101 (81.5) 6 (54.5) 0.050
ASA score <0.001

I 74 (54.8) 74 (59.7) 0 (0)
II 35 (25.9) 34 (27.4) 1 (9.1)
III 23 (17) 14 (11.3) 9 (81.8)
IV 3 (2.2) 2 (1.6) 1 (9.1)

Comorbid disease
Cardiovasculary disease 24 (17.8) 15 (12.1) 9 (81.8) <0.001
Pulmonary disease 6 (4.4) 2 (1.6) 4 (36.4) <0.001
Diabetes mellitus 20 (14.8) 13 (10.5) 7 (63.6) <0.001
Chronic renal failure 5 (3.7) 3 (2.4) 2 (18.2) 0.0530
Adrenal insufficiency 1 (0.7) 1 (0.8) 0 (0) 1.000
Neurological disease 2 (1.5) 1 (0.8) 1 (9.1) 0.157
Substance abuse 1 (0.7) 1 (0.8) 0 (0) 1.000

Season of operation 0.003
Winter 36 (26.7) 28 (22.6) 8 (72.7)
Spring 30 (22.2) 30 (24.2) 0 (0)
Summer 39 (28.9) 38 (30.6) 1 (9.2)
Autumn 30 (22.2) 28 (22.6) 2 (18.2)

Symtom to surgery interval (hours) 0.001
<12 63 (46.7) 63 (50.8) 0 (0)
12-24 47 (34.8) 41 (33.1) 6 (54.5)
>24 25 (18.5) 20 (16.1) 5 (45.5)

WBC 13456.52±5322.97 13353.39±5117.48 14619.09±7479.14 0.452
Serum creatinine 1.07±0.64 0.98±0.52 2.10±0.92 <0.001
Serum amylase 80.91±68.84 74.60±58.43 152.00±124.387 0.014
NLR 9.47±10.08 8.27±7.94 23.01±19.14 0.017
ASA: American Society of Anesthesiologist, WBC: White blood count, NLR: Neutrophil to lymphocyte ratio. 

Table 2. Comparison of operative and postoperative findings between the groups of survivors and non-survivors

Variables Total (n=135) Patients P valueSurvivors (n=124) Non-survivors (n=11)
Site of perforation 0.722

Gastric 103(76.3) 95(76.6) 8(72.7)
Duodenal 32(23.7) 29(23.4) 3(27.3)

Size of perforation (mm) 0.019
<10 85(63) 82(66.1) 3(27.3)
>10 50(37) 42(33.9) 8(72.7)

Postoperative complications
Leakage 1(0.7) 0(0) 1(9.1) -
SSI 10(7.4) 10(8.1) 0(0) -
Intraabdominal abcess 1(0.7) 1(0.8) 0(0) -
Insicional hernia 1(0.7) 1(0.8) 0(0) -
Pneumonia 3(2.2) 2(1.6) 1(9.1) 0.227

Hospital stay (day) 7.44±8.28 6.90±3.61 13.64±26.70 0.061
Icu stay (day) 1.25±7.98 0.41±1.66 10.73±26.67 <0.001
SSI: Surgical site ınfection, ICU: Intensive care unit

Table 3. Univariate and multivariate analysis of risk factors affecting postoperative mortality

Variables
Univariate analysis Multivariate analysis

OR  95% CI P value Adjusted OR  95% CI P value
Age (>65) 30.37 6.01~153.43 <0.001 28.66 5.19~158.23 <0.001
Gender (male) 3.65 1.02~13.03 0.050 - - -
ASA score (≥III) 67.50 8.08~563.26 <0.001 0.23 0.10~0.52 <0.001
Comorbid disease (≥1) 1.37 1.14~1.66 0.001> 15.63 1.47~165.77 0.022
Symptom to surgery interval (>24 hours) 4.33 1.20~15.58 0.031 5.45 1.18~25.05 0.029
Size of perforation (≥10 mm) 5.20 1.31~20.65 0.019 - - -
OR: Odds ratio, CI: Confidence of interval, ASA: American Society of Anesthesiologist.
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DISCUSSION
Peptic ulcer disease is one of the most common 
gastrointestinal diseases. The frequency of PUD is 
estimated to be 1500–3000/100,000. An individual’s 
lifetime chance of developing PUD is approximately 5% 
(9). The use of proton pump inhibitors for the treatment 
of peptic ulcer disease has led to a reduction in elective 
ulcer surgery (10). However, despite these developments, 
the rate of perforation in peptic ulcer disease is up to 
7% per year (11). PUP is one of the high-risk surgical 
acute abdominal conditions that can cause general or 
localized peritonitis, sepsis and death. Morbidity (50%) 
and morbidity (4-30%) rates have been reported to be 
high in many studies (12,13). In a study by Aydın and 
Pehlivan, the mortality rate was found to be 17.4% (14). 
In the current study, this rate was found to be 8.1%. 
Peptic ulcer perforation is generally seen between the 
ages of 40 and 50 years, and the mean age of the current 
study patients was 49.4 years, similar to the literature 
(5). Arveen et al. (15) reported the male-female ratio 
of 10.3:1.0, and this rate has been shown to be similar, 
particularly in studies in eastern countries. However, 
different studies have shown a marked increase in the 
number of female patients (5,15,16). In the current study 
of 135 patients, there were 107 (79.3%) males and 28 
(20.7%) females, with a significantly higher number of 
male patients. Testini et al., reported that patients over 65 
years of age had a significantly higher mortality rate than 
younger patients because of the more frequent presence 
of comorbid diseases (17). In a study conducted by Kocer 
et al. (5), the mortality rate was 1.4% in patients aged <65 
years and 37.3% in those>65 years. In accordance with 
the literature, the current study results showed that the 
mortality rate of patients aged>65 years was significantly 
high. Comorbid diseases such as cardiovascular diseases, 
lung diseases and diabetes mellitus were found to be 
significantly more frequent in the group with mortality. 
The mean length of hospital stay was reported to be 10.9 
days by Arveen et al. (15), and mean 11.6 days (maximum 
46 days) by Sivaram et al. (13) and there was observed 
to be a correlation compatible with mortality when the 
hospital stay exceeded two weeks. In the current study, 
there was no difference between the groups in respect 
of duration of hospitalization but the length of stay in 
the intensive care unit was significantly longer in the 
group that developed mortality. In a study by Kim et 
al. (18), female gender was determined to be a factor 
related with mortality. In the current series, the mortality 
rate in females was found to be significantly higher. 
In a study by Taş et al. (19), the perforation location 
was determined to be pre-pyloric in 68.2% and in the 
duodenum in 31.8% and perforation diameter >0.5 cm 
was associated with mortality. In the study by Sivaram 
et al. (13), it was reported that perforation diameter >1 

cm increased mortality. In the current study, perforation 
location was determined as 76.3% in the stomach and 
23.7% in the duodenum, and location was not associated 
with mortality. Perforation diameter >1 cm was found 
to be a factor affecting mortality. It has been reported 
that mortality rates are higher in patients undergoing 
PUP surgery who have high ASA scores (20,21). In the 
univariate analysis of a study by Ünver et al. (22), the 
ASA score was determined to be an important risk factor 
related to mortality. In the current study, patients with an 
ASA score of ≥3 had a higher risk of mortality. 

Various inflammatory-based scoring systems have been 
proposed to predict the prognosis of inflammatory 
diseases, including platelet-lymphocyte ratio, prognostic 
nutritional index, and neutrophil-lymphocyte ratio (NLR) 
(23). Derived from circulating neutrophil and lymphocyte 
counts, the NLR has attracted great attention as it can be 
measured non-invasively, is easily detected in peripheral 
blood and does not incur any additional costs (24). In 
a study by Aydın and Pehlivanli (14), it was suggested 
that NLR was not statistically significant in determining 
the mortality in patients operated on due to PUP, but it 
could be used as a biomarker to predict the decrease in the 
number of preoperative lymphocytes (14). In the current 
series, the preoperative NLR was found to be associated 
with postoperative mortality. Suriya et al. reported that a 
BUN/creatinine ratio of 12 times or more was associated 
with PUP (25). Moller et al. (26) concluded that the 
creatinine value is one of the factors affecting mortality 
in peptic ulcer perforation. Perforation time is generally 
considered the onset of pain, and Boey et al. found that 
prolonged perforation (24 h) is an important prognostic 
risk factor (27). Although Suriya et al. (25) found a similar 
result, Tas et al. (19) reported no correlation between 
admission time and increased morbidity. In the current 
study, it was observed that the preoperative high creatinine 
value and surgery within 12 hours of the onset of pain are 
important factors for mortality.

CONCLUSION
Despite effective resuscitation and rapid surgical 
intervention, PUP is still an important complication of 
PUD, which currently has high mortality and morbidity 
rates. Advanced age, male gender, the time between the 
onset of pain and surgery of more than 12 hours, ASA 
score of ≥3, comorbid diseases, perforation diameter 
>1 cm, preoperative creatine, amylase and NLR are 
important factors affecting mortality. Understanding 
these preoperative and intraoperative factors and 
identifying patients at risk can help reduce postoperative 
morbidity rates.
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