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Regarding the complications of peptic ulcer, a perforation remains the most important

fatal complication. The aim of our retrospective study was to determine relations

between postoperative morbidity and comorbid disease or perioperative risk factors in

perforated peptic ulcer. In total, 239 patients who underwent emergency surgery for

perforated peptic ulcer in Ege University General Surgery Department, between June

1999 and May 2013 were included in this study. The clinical data concerning the patient

characteristics, operative methods, and complications were collected retrospectively. One

hundred seventy-five of the 239 patients were male (73.2%) and 64 were female (26.8%).

Mean American Society of Anesthesiologists (ASA) score was 1 in the patients without

morbidity, but mean ASA score was 3 in the morbidity and mortality groups. Primary

suture and omentoplasty was the selected procedure in 228 of the patients. Eleven

patients underwent resection. In total, 105 patients (43.9%) had comorbidities. Thirty-

seven patients (67.3%) in the morbidity group had comorbid diseases. Thirteen (92.9%)

patients in the mortality group had comorbid diseases. Perforation as a complication of

peptic ulcer disease still remains among the frequent indications of urgent abdominal

surgery. Among the analyzed parameters, age, ASA score, and having comorbid disease

were found to have an effect on both mortality and morbidity. The controversial subject

in the present study is regarding the duration of symptoms. The duration of symptoms

had no effect on mortality nor morbidity in our study.
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Each year, peptic ulcer disease (PUD) affects 4
million people around the world.1 PUD is

associated with potentially life-threatening compli-
cations, including bleeding, perforation, penetra-
tion, and obstruction. Perforation is the second most
frequent complication after bleeding.2 The main
predisposing factors for peptic ulcer perforation are
smoking, use of nonsteroidal anti-inflammatory
drugs, chronic stress, Helicobacter pylori infection,
and advanced age (.60 years).3,4 In last decades,
with the introduction of proton pump inhibitors
(PPIs) and increased knowledge of perforated peptic
ulcer (PPU) etiology, the incidence of PPU has
reportedly decreased in Western countries.5,6 But,
mortality and morbidity for PPU remain high,
despite improvements in anesthesiology and inten-
sive care medicine. The mortality ranges were
reported between 1.3% and 20%.7,8 Morbidity was
also high (20%–50%) in patients treated surgically
for peptic ulcer perforations (PUPs).9–11

The presence of gas under the diaphragm on
plain abdominal erect X-ray is diagnostic in 75% of
the cases.12 In addition, having significant symp-
toms of PUP makes diagnosis easier. Delayed
diagnosis and treatment causes negative results for
patients and increases costs. Successful results can
be gained by early recognition and early treatment.
Many surgical techniques have been recommended
by authors since the first description of surgical
treatment for PUP. With the introduction of H2
blockers, PPIs, and treatment to eradicate H. pylori,
complicated surgical procedures have been decreas-
ing, and surgeons use less-invasive and simpler
surgical procedures. With recent advances in anti-
ulcer therapy, many centers accept the simple
closure of the perforation with an omental patch as
a safe and simple surgical procedure for PPU.13

The prognostic factors reported in the literature
include delay in treatment, localization of perfora-
tion, age, being female, having coexisting medical
problems, having a failed primary surgery, and
gastrectomy.11,12,14–16 Currently, the American Soci-
ety of Anesthesiologists (ASA) score and the Boey
score are the most frequently used prognostic
scoring systems in patients with PPU.8,17,18 The
aim of this study was to determine the factors
affecting the mortality and morbidity of PUPs and
describe the management of PUPs for better results.

Materials and Methods

In total, 239 patients, who underwent emergency
surgery for PPU in Ege University General Surgery

Department, between June 1999 and May 2013, were
included in this study. Fifty-six patients with
missing charts were excluded from the study. The
clinical data concerning the patient characteristics,
operative methods, and complications were collect-
ed retrospectively. In this study, we analyzed age,
sex, ASA score, chronic alcohol consumption,
smoking, use of nonsteroidal anti-inflammatory
drugs (NSAIDs), the time passed from the onset of
symptoms to the operation, history of previous
PUD, diameter and localization of the ulcer, surgical
technique applied, postoperative complications, and
mortality rates as prognostic factors.

Statistical Analysis

Data analysis was performed using SPSS for
Windows, Version 11.5 (SPSS Inc, Chicago, Illinois).
Whether the distributions of continuous variables
were normal or not was determined by Kolmogor-
ov-Smirnov test. Continuous variables were shown
as mean 6 SD or median (minimum–maximum),
where applicable.

The mean differences between groups were
compared by Student’s t-test; otherwise, Mann-
Whitney U test was applied for comparisons of the
median values. Nominal data were analyzed by
Pearson’s v2 or Fisher’s exact test, where applicable.

Determining the best predictor(s) which effect on
both morbidity and mortality was evaluated by
multiple logistic regression analysis after adjust-
ment for all possible confounding factors. Any
variable whose univariable test had a P value of
,0.25 was accepted as a candidate for the multi-
variable model along with all variables of known
clinical importance. Odds ratios (ORs) and 95%
confidence intervals (CIs) for each independent
variable were also calculated. A P value less than
0.05 was considered statistically significant.

Results

Postoperative complications (morbidity) affected 55
(23.0%) of 239 patients. Some patients experienced
more than one complication. The most common
morbidities were respiratory infection (33.3%),
sepsis (18.0%), and wound infection (12.5%) (Table
1). The average age of the morbidity group was
significantly higher than the group without mor-
bidity (P , 0.001); that is, as the age of the patients
increased, the morbidity risk increased (OR¼ 1.055;
95% CI, 1.032–1.079). The effect of the sex variable
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on morbidity was statistically insignificant (P ¼
0.659) (Table 2). Comorbidity was assessed for

patients in terms of hypertension (HT), diabetes

mellitus (DM), coronary artery disease (CAD),

congestive heart failure (CHF), chronic obstructive

pulmonary disease (COPD), and others. The effect

of comorbidity was statistically significant on

postoperative morbidity (P , 0.05). Use of NSAIDs,

smoking, alcohol consumption, duration of symp-

toms, localization and diameter of perforated ulcer,

surgical procedure, and histologic diagnosis had no

statistically significant effect on morbidity (P .

0.05). The ASA score was directly correlated with

morbidity. As the ASA score increased, the risk of
morbidity increased significantly (OR ¼ 2.290; 95%
CI, 1.663–3.154; P , 0.001) (Table 2).

Determining the best predictor(s) which effect on
morbidity was evaluated by multiple logistic re-
gression analysis after adjustment for all possible
confounding factors and the factors that were found
to be effective on morbidity by single variable
analysis. Any variable whose univariable test had
a P value of ,0.25 was accepted as a candidate for
the multivariable model along with all variables of
known clinical importance. According to these
analyses, the factor having the most effect on
morbidity was the age of the patient, and the factor
having the second-most effect was primary closure
of the perforation area (Table 3).

A total of 14 patients (5.8%) died at the hospital
postoperatively. Respiratory failure and sepsis were
the most common causes of mortality (Table 4). The
mean age of the mortality group was 70.6 6 13.5
years and was higher than the living group (mean
55.5 6 18.4 years). The average age of the mortality
group was significantly higher (P , 0.001). As the
age of the patients increased, the risk of mortality
significantly increased (OR ¼ 1.059; 95% CI, 1.018–
1.102). The sex variable had no statistically signifi-

Table 1 Postoperative complications

Complication No. Ration (n = 72), %

Respiratory infection 24 33.3%
Wound infection 9 12.5%
Sepsis 13 18.0%
Cardiovascular complication 7 9.7%
Leakage 6 8.3%
Wound dehiscence 6 8.3%
Renal failure 2 2.7%
Intra-abdominal abscess 3 4.1%
Hepatic failure 1 1.3%
Neurologic complication 1 1.3%

Table 2 Demographic and clinical features regarding morbidity

Variables Without morbidity (n ¼ 184) Morbidity group (n ¼ 55) P value OR (95% CI)

Age, mean 6 SD 53.1 6 18.7 68.0 6 12.3 ,0.001 1.055 (1.032–1.079)
Sex, n

Male 136 (73.9%) 39 (70.9%) – 1.000
Female 48 (26.1%) 16 (29.1%) 0.659 1.162 (0.596–2.268)

Comorbidity, n 68 (37.0%) 37 (67.3%) ,0.001 3.507 (1.853–6.636)
DM 11 (6.0%) 12 (21.8%) ,0.001 4.389 (1.814–10.620)
HT 17 (9.2%) 11 (20.0%) 0.029 2.456 (1.073–5.621)
CHF 8 (4.3%) 8 (14.5%) 0.013 3.745 (1.335–10.504)
COPD 4 (2.2%) 6 (10.9%) 0.011 5.510 (1.496–20.299)
CAD 5 (2.7%) 1 (1.8%) 1.000 0.663 (0.076–5.798)
Other comorbidities 39 (21.2%) 25 (45.5%) ,0.001 3.098 (1.637–5.863)

NSAID use, n 31 (72.1%) 9 (100.0%) 0.097 NA
Alcohol and smoking use, n 46 (88.5%) 3 (100.0%) 1.000 NA
ASA score, average (range) 1 (1–4) 3 (1–5) ,0.001 2.290 (1.663–3.154)
Duration of symptoms, h (range) 1 (1–30) 2 (1–21) 0.141 0.998 (0.912–1.092)
Ulcer size, mm (range) 5 (2–100) 10 (2–40) 0.946 1.035 (0.999–1.072)
Localization, n

Stomach ulcer perforation 13 (7.1%) 4 (7.3%) – 1.000
Duodenal ulcer perforation 171 (92.9%) 51 (92.7%) 1.000 0.969 (0.303–3.103)

Type of operation, n
Simple closure 177 (96.7%) 50 (90.9%) – 1.000
Definitive surgery 6 (3.3%) 5 (9.1%) 0.133 2.950 (0.864–10.069)

Bx, n
Benign 18 (81.8%) 10 (100.0%) – 1.000
Malignant 4 (18.2%) – 0.283 NA

Bx, biopsy; NA, not available.
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cant effect on mortality (P ¼ 0.534). Among the
patients who died postoperatively, 13 patients
(92.9%) had comorbidities. Having at least a
comorbid disease increased the risk of mortality (P
, 0.001). Coronary artery disease and the other
comorbidities had a statistically significant effect on
mortality (P , 0.05). Use of NSAIDs, smoking,
alcohol consumption, duration of symptoms, local-
ization and diameter of perforated ulcer, surgical
procedure, and histologic diagnosis had no statisti-
cally significant effect on mortality (Table 5). The
average ASA score was 3 in the mortality group.
With the rise of ASA score, the risk of mortality
increased significantly (OR ¼ 2.254; 95% CI, 1.311–
3.875; P , 0.001).

Determining the best predictor(s), which effect on
mortality was evaluated by multiple logistic regres-
sion analyses after adjustment for all possible
confounding factors. Any variable whose univari-
able test had a P value of ,0.25 was accepted as a
candidate for the multivariable model along with all
variables of known clinical importance. According
to multiple logistic regression analysis, the factor of
other comorbid diseases had the most effect on
mortality (P ¼ 0.042) (Table 6).

Discussion

In the last few years, since the introduction of H2
blockers, PPIs, and treatment to eradicate H. Pylori,
the number of patients with uncomplicated peptic
ulcer has decreased.19,20 Despite the decrease in
patients with PUD, the number of patients admitted
with PUP has not declined.19,21–23

Arveen et al report that in their series, the male to
female ratio was 10.3:1.0.20 Especially in Eastern
countries, this ratio is similar in other studies.24,25

However, a certain increase in women patients has
been reported in different reports.26–29 In the present

study, there were 64 women (26.7%) who underwent
surgery for PUP. We had a male to female ratio of
2.7:1.0 that can be favorably compared with Western
studies.19 Postoperative morbidity was observed in
55 patients. Thirty-nine patients (70.9%) of the
morbidity group were male and 16 patients
(29.1%) were female. The morbidity ratio was
similar to the sex ratio, and the sex variable was
not found to influence morbidity in the present
study. Despite our results, there are many studies
suggesting that being female is a risk factor for PUP
morbidities.11,20,30 A higher mortality rate among
women has also been observed in other studies.20,26

However, we did not observe the sex variable to
have any significant effect on mortality. This may
relate to alcohol and smoking-related comorbidities
because alcohol consumption and smoking are
much more common among men in our country.
This is the most likely explanation.

By multiple logistic regression analysis, older age
is the most important risk factor for morbidity in the
present study. Older age is also an important risk
factor for mortality in univariate analysis. Previous
studies in the literature support our results.20,30–33

More frequent presence of comorbid diseases in
older patients may be the cause of higher morbidity
and mortality. In the present study, 37 patients
(67.3%) of the morbidity group had comorbid
diseases, while the patients without morbidity had
fewer (37.0%) comorbid diseases. DM (21.8%) and
HT (20.0%) were the most common comorbidities in
the morbidity group. The frequent comorbidities
reported in the literature are pulmonary disease,
hypertension, and diabetes mellitus.19,30,34 As re-
ported in the literature,19,20,35 comorbidities are
found to be important prognostic factors in our
study. In our patients, comorbidities also had a
significant effect on mortality, which is in agreement
with other studies.19,32 With multiple logistic regres-
sion analysis, we found that the other comorbidities
were the most important risk factor for mortality.
Eight of the patients (57.1%) who died after surgery
had other comorbidities. The other comorbidities for
these 8 patients are multiple myeloma, brain
metastasis with unknown primary, inoperable

Table 3 Results of multiple logistic regression analysis: discrimination

of without morbidity and morbidity groups from each other

Variables OR

95% CI

P valueLower Upper

Age 1.043 1.013 1.074 0.005
DM 2.805 0.943 8.344 0.064
HT 0.953 0.320 2.841 0.931
CHF 0.964 0.268 3.462 0.955
COPD 2.665 0.628 11.313 0.184
Other comorbidities 1.150 0.494 2.677 0.745
ASA 1.566 0.991 2.475 0.055
Primary reparation 4.975 1.060 23.256 0.042

Table 4 Causes of postoperative mortality

Causes of mortality No. Mortality (n = 14), %

Respiratory failure 6 42.8%
Sepsis 4 35.7%
Heart failure 3 21.4%
Unidentified 1 7.1%
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breast cancer, Parkinson disease, Alzheimer disease

(in 3 patients), and morbid obesity.

Duration of symptoms is described as the time

gap from onset of acute abdominal pain to

presentation at the hospital. Median duration of

symptoms was 2 days for morbidity and mortality

groups. In our study, duration of symptoms did not

have a significant effect on either mortality or

morbidity, contrary to the literature.19,20,25,26,36,37

But, some other authors have stated doubts about

this presumption.30,38 Alcohol consumption, smok-

ing, and use of nonsteroidal anti-inflammatory

drugs are strongly associated with PUD, but their

effects on mortality and morbidity are in de-

bate.11,12,39 In the present study, alcohol consump-
tion, smoking, usage of nonsteroidal anti-
inflammatory drugs had no significant effect on
both mortality and morbidity. The effect of the site
of the perforation is another controversial issue.
Svanes et al state that gastric ulcer perforations are
associated with higher mortality than duodenal
ulcer perforations.15 However, some others did not
find any correlation between the site of the
perforation and the outcome of the perforation, as
in our results.19,33 Kumar et al state that ulcer
perforations greater than 5 mm are an independent
risk factor for re-leak when a simple closure with
omental patch alone is performed.40 In our depart-
ment, we always perform feeding jejunostomy or
pyloric exclusion with simple closure in large ulcer
perforations. Probably as a result of this consoli-
dation policy, we did not find any correlation
between ulcer perforation size and either mortality
or morbidity. With the multiple logistic regression
analysis, simple closure of the perforation had a
significant effect on morbidity in this study. This
may be related to the low number of patients who
had undergone definitive surgery or to the tenden-
cy to shorten the operating time for high-risk
patients. The surgical option for PPU is still under
discussion. Our first option is simple closure with

Table 5 Demographic and clinical features regarding survival status

Variables Alive (n ¼ 225) Mortality (n ¼ 14) P value OR (95% CI)

Age, mean 6 SD 55.5 6 18.4 70.6 6 13.5 0.002 1.059 (1.018–1.102)
Sex, n

Male 166 (73.8%) 9 (64.3%) – 1.000
Female 59 (26.2%) 5 (35.7%) 0.534 1.563 (0.503–4.853)

Comorbidity, n 92 (40.9%) 13 (92.9%) ,0.001 18.793 (2.416–146.167)
DM 23 (10.2%) – 0.373 NA
HT 24 (10.7%) 4 (28.6%) 0.066 3.350 (0.975–11.511)
CHF 14 (6.2%) 2 (14.3%) 0.239 2.512 (0.511–12.338)
COPD 8 (3.6%) 2 (14.3%) 0.110 4.521 (0.864–23.656)
CAD 4 (1.8%) 2 (14.3%) 0.042 9.208 (1.531–55.376)
Other comorbidities 56 (24.9%) 8 (57.1%) 0.013 4.024 (1.338–12.098)

NSAID, n 34 (75.6%) 6 (85.7%) 1.000 1.941 (0.210–17.936)
Alcohol and smoking use 46 (88.5%) 3 (100.0%) 1.000 NA
ASA score, average (range) 2 (1–5) 3 (1–4) 0.003 2.254 (1.311–3.875)
Duration of symptoms, h (range) 1 (1–30) 2 (1–4) 0.733 0.825 (0.578–1.176)
Ulcer size, mm (range) 5 (2–100) 7 (2–40) 0.930 1.017 (0.975–1.060)
Localization, n

Stomach ulcer perforation 16 (7.1%) 1 (7.1%) – 1.000
Duodenal ulcer perforation 209 (92.9%) 13 (92.9%) 1.000 0.995 (0.122–8.099)

Type of operation, n
Simple closure 213 (95.1%) 14 (100.0%) – 1.000
Definitive surgery 11 (4.9%) – 1.000 NA

Bx, n
Benign 26 (86.7%) 2 (100.0%) – 1.000
Malignant 4 (13.3%) – 1.000 NA

Table 6 Results of multiple logistic regression analysis: discrimination

of alive and exitus groups from each other

Variables OR

95% CI

P valueLower Upper

Age 1.020 0.963 1.079 0.502
HT 3.438 0.761 15.534 0.109
CHF 0.274 0.021 3.518 0.320
COPD 3.174 0.446 22.607 0.249
CAD 7.573 0.765 74.969 0.083
Other comorbidities 4.968 1.056 23.366 0.042
ASA 1.341 0.593 3.031 0.481
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omental patch, but the acceptable surgical option
depends on the patient’s clinical status. In this
period, we had 4 gastric cancer perforations. We
performed simple closure with omental patch and
gastrostomy in these 4 patients. None of these
patients had morbidity or postoperative mortality.
But the number of patients with malignant tumors
was not available for statistical analysis. An ASA
score of grade 3 or more was identified as a
significant risk factor associated with poor out-
come. A higher ASA grade of patients who had
undergone surgery for peptic ulcer perforation has
been reported to be related to poor prognosis in
several studies.20,26,36,37 In the present study, the
ASA score was a significant risk factor for
postoperative mortality and morbidity in univari-
ate analysis as stated before in the literature.

In conclusion, advanced age, comorbidities, and
higher ASA grade are the most important risk
factors in patients with peptic ulcer perforation.
These 3 risk factors are all related to each other. The
controversial subjects are the preferred surgical
option and the effect of the duration of symptoms.
Simple closure with omental patch of the perfora-
tion had a significant effect on morbidity in our
study. We believed this result was related to the
low number of patients who had undergone
definitive surgery or to the tendency to shorten
the operating time for high-risk patients. Although
the preferred surgical option depends on the
patient’s clinical status, our first option is always
simple closure with omental patch if possible. In
the present study, no correlation was found
between the duration of symptoms and the
outcome. Especially low prevalence of mortality
may cause incidental significant or insignificant
results in these types of studies with a high number
of risk factors and a low number of patients.
Therefore, the results should be discussed in
accordance with clinical materiality.
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