
INTRODUCTION 

It has been shown that the incidence of peptic ul-
cer disease has generally declined, and its preva-
lence has been estimated as 5-10% in the adult po-
pulation in different countries (1). However, the
number of patients affected by bleeding and perfo-
ration has not changed significantly (2) such that
perforated ulceration affects up to 20% of peptic

ulcer disease patients (3). The incidence of compli-
cated ulcer disease, however, especially of duode-
nal ulcer, significantly decreased in some popula-
tions, such as in the Iranian population, in recent
years (4). It seems that the main causes of these
different incidences may be related to the treat-
ment protocols and also to the different outcomes
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Amaç: Bu çal›flman›n amac›, perfore peptik ülserli olgularda
orta vadeli sonuçlar› de¤erlendirmek ve orta vadeli mortaliteye
etki eden bafll›ca faktörleri bulmakt›r. Yöntem: Taleghani Has-
tanesi’nde 10 y›ll›k sürede (1996 – 2005) perfore peptik ülser ta-
n›s›yla yat›r›larak takip edilmifl 56 hastan›n demografik ve kli-
nik özellikleri retrospektif olarak de¤erlendirilerek, hastanede
yatarken gerçekleflen mortalite ve morbidite oranlar› saptan-
m›flt›r. Ayr›ca, hastalar›n ameliyattan sonraki 1. ay, 1. y›l ve 5.
y›lda takipleri yap›lm›flt›r. Bulgular: Bu hastalar›n tedavisin-
de, %85,5’ine omental yamayla kapama uygulanm›fl, %7,1’ine
vagotomi – piloroplasti yap›lm›fl, %5,3’üne efl zamanl› vagotomi
gastrojejunostomi operasyonu, %1,8’ine de antrektomi yap›l-
m›flt›r. Hastanede yat›fl s›ras›ndaki mortalite ve morbidite
oranlar› s›ras›yla %5,3 ve %48,2’dir. Ameliyattan 1 ay, 1 y›l ve
5 y›l sonraki sa¤ kal›m oranlar› s›ras›yla %92,9, %89,3 ve
%78,6 olmufltur. Takip edilen hastalardaki 5 y›ll›k mortalite-
nin en önemli prediktörleri, ileri yafl (p=0,001), preoperatif flok
(p=0,003), ameliyattan önce malignite öyküsü (p=0,001), teda-
vinin gecikmesi (p=0,028), yo¤un bak›mda yat›fl (p=0,032) ve ül-
ser boyutunun 5 cm’den büyük olmas›d›r. Sonuç: Halk›m›z
aras›nda tedavi edilmifl perfore peptik ülser hastal›¤›n›n orta
vadeli mortalitesi kayda de¤er orandad›r ve en önemli predik-
törleri aras›nda ileri yafl, malignite öyküsü, gecikmifl tedavi, yo-
¤un bak›mda yat›fl ve ülser boyutu gelmektedir.

Anahtar kelimeler: Peptik ülser hastal›¤›, perforasyon, sonuç,
mortalite, morbidite

Background/aims: The aim of this study was to evaluate mid-
term outcome of patients with perforated peptic ulcer disease
and to determine the main predictors of mid-term mortality.
Methods: Demographic and clinical characteristics of 56 pati-
ents with the diagnosis of perforated peptic ulcer who were hos-
pitalized in Taleghani Hospital over a 10–year period (1996-
2005) were retrospectively collected, and in-hospital mortality
and morbidity were determined. Patients were also followed for
one month, one year and five years after the operation. Results:
Among these patients, 85.5% were treated with omental patch
closure, 7.1% underwent vagotomy pyloroplasty, 5.3% under-
went concurrent vagotomy and gastrojejunostomy, and 1.8%
underwent antrectomy. In-hospital mortality and morbidity we-
re 5.3% and 48.2%, respectively. Survival rates at one month,
one year and five years after the operation were 92.9%, 89.3%
and 78.6%, respectively. Advanced age (p=0.001), preoperative
shock (p=0.003), history of malignancy before surgery
(p=0.001), treatment delay (p=0.028), intensive care unit admis-
sion (p=0.032), and size of ulcer >5 cm (p=0.043) were the main
predictors of five-year mortality in the followed patients. Conc-
lusions: Mid-term mortality of treated perforated peptic ulcer
disease among our population was notable, and the main pre-
dictors of mortality included advanced age, history of malig-
nancy, treatment delay, intensive care unit admission, and ul-
cer size.

Key words: Peptic ulcer disease, perforation, outcome, morta-
lity, morbidity



of these procedures. Some surgeons believe that
many patients can be successfully managed medi-
cally with no operation and that better outcomes
can be achieved. Moreover, several studies have
indicated significant side effects, including diarr-
hea, dumping, vomiting, and weight loss due to ul-
cer operations (5, 6). Some others have suggested
surgical management, especially simple closure
(7). Therefore, selection of the best treatment pro-
tocol with minimized post-treatment complicati-
ons and the best outcome in the treatment of per-
forated peptic ulcers is quite challenging. The aim
of this study was to evaluate the mid-term outco-
me of patients suffering from perforated peptic ul-
cer disease and to determine the main predictors
of mid-term mortality. 

MATERIALS AND METHODS 

In this study, the demographic and clinical charac-
teristics of 56 patients with the final diagnosis of
perforated peptic ulcer who were hospitalized in
Taleghani Hospital over a 10–year period (1996-
2005) were evaluated retrospectively from hospi-
tal records, and data were entered into a compute-
rized database. Among these patients, 85.5% were
treated with omental patch closure, 7.1% under-
went vagotomy pyloroplasty, 5.3% underwent con-
current vagotomy and gastrojejunostomy, and
1.8% underwent antrectomy. The data included in
the analysis were demographic characteristics,
treatment delay (>24 hours), type of treatment, lo-
calization and size of ulcer, postoperative compli-
cations, drug history, in-hospital mortality, and
length of hospital stay. In-hospital mortality was
defined as death related to post-treatment compli-
cations occurring in the hospital before discharge,
irrespective of whether the patients died earlier or
later than 30 days after the operation (8).

Follow-Up

Mid-term outcomes were also determined from cli-
nic records when available or from written corres-
pondence with the patient’s physician and direct
patient contact via telephone interviews. Follow-
up data included re-admission and re-hospitaliza-
tion, mid-term survival, and the cause of morta-
lity. We followed the patients for one month, one
year and five years after the operation. 

The study protocol was approved by research et-
hics committee of Shahid Beheshti University of
Medical Sciences.

Statistical Analysis

Results were reported as mean ± standard deviati-
on (SD) for quantitative variables and percentages
for categorical variables. The groups were compa-
red using the Student's t-test for continuous vari-
ables and the chi-square test or Fisher's exact test
if required for categorical variables. Predictors ex-
hibiting a statistically significant relationship
with mid-term mortality in the univariate analy-
sis (p value ≤0.15) were taken for a multivariate
logistic regression analysis to investigate their in-
dependence. Odds ratios (OR) and 95% confidence
intervals (CI) for OR were calculated. P values
≤0.05 were considered statistically significant.
Further, p values ≤0.005 were considered signifi-
cant in the univariate analysis. All statistical
analyses were performed using SPSS version 13
(SPSS Inc., Chicago, IL, USA) and SAS version 9.1
for Windows (SAS Institute Inc., Cary, NC, USA).

RESULTS 

Demographic characteristics and preoperative cli-
nical data are illustrated in Table 1. The mean age
of patients was 50.07±13.04 years (range: 23 to 75
years) and most were male. In more than two-
thirds of the patients, defects were confirmed as
duodenal ulcer, and the size of the ulcers was >5
cm in 78.6%. History of malignancies was positive
in 7.1% of the studied patients and included colon
cancer, urinary bladder cancer, acute lymphocytic
leukemia, and chronic lymphocytic leukemia. The
history of renal failure (serum creatinine concen-
tration ≥2 mg/dl) was observed in 14.3% of pati-
ents. 
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Variables Value

Male gender 87.5%
Age (years) (mean ± SD) 50.07±13.04
Corticosteroid administration 26.8%
Immunosuppressive treatment 17.9%
Preoperative shock 12.5%
History of malignancy 7.1%
Treatment delay (>24 hours) 17.9%
ICU admission 12.5%
Ulcer location:

Gastric 30.4%
Duodenum 69.6%

Size of ulcer (>5 cm) 78.6%
Serum albumin concentration (mean ± SD) 2.96±0.27
Serum creatinine concentration (mg/dl) 1.27±0.49
(mean ± SD)
Data are presented as mean ± SD or percentages

Table 1. Demographic characteristics and clinical data
(n=56)



Among the patients, 85.5% were treated with
omental patch closure, 7.1% underwent vagotomy
pyloroplasty, 5.3% underwent concurrent vago-
tomy and gastrojejunostomy, and 1.8% underwent
antrectomy. 

Operative Mortality and Morbidity: In-hospital
mortality and postoperative morbidity were 5.3%
and 48.2%, respectively. There were 3 in-hospital
deaths; 2 due to cardiac arrhythmia and 1 due to
multiorgan failure and sepsis. The mean length of
in-hospital stay was 12.05±5.31 days and 12.5% of
patients were admitted to the Intensive Care Unit
(ICU). Five patients required re-intubation during
the ICU stay. Other common morbidities included
wound infection (25.0%), pneumonia (16.1%) and
pleural effusion (1.8%). 

Survival rates at one month, one year and five ye-
ars after the operation were 92.9%, 89.3% and
78.6%, respectively.

Causes of mid-term mortality are shown in Table
2. The most common causes of mortality were ma-
lignancies and cardiac events. 

Multivariate logistic regression analysis showed
that the factors of advanced age (p=0.001), preope-
rative shock (p=0.003), history of malignancy befo-
re surgery (p=0.001), treatment delay (p=0.028),
ICU admission (p=0.032), and size of ulcer >5 cm
(p=0.043) were the main predictors of five-year
mortality in the followed patients (Table 3). 

DISCUSSION

When selecting a patient for a definitive ulcer tre-
atment, one must decide which procedure offers an
acceptably low rate of recurrence while minimizing
attendant side effects. In the present study, most of

the patients were treated with omental patch clo-
sure, and only 14.2% underwent other invasive
procedures. The approach to the best treatment
has differed in the previous studies. In a study by
Barczyƒski et al. (9), the main procedure was deter-
mined to be truncal vagotomy with pyloroplasty,
performed in 95.6%, and simple ulcer suture in
4.4%, whereas in Bin-Taleb’s study (10), simple
perforation closure was used in 91.7% of the pati-
ents. Chernookov et al. (11) showed that palliative
operations were performed in 22.0% of the pati-
ents. It seems that the selection of the best protocol
for treatment should be based on the patient’s con-
dition and that his underlying factors may influen-
ce the outcome of the operation. Additionally, the
surgeon’s experience also plays a major role toward
this aim. It is clear that many surgeons advocate
performing definitive ulcer-curing surgery along
with simple closure to prevent recurrence. Howe-
ver, due to the success of medical management and
the subsequent decreasing role of elective surgical
management in peptic ulcer disease, fewer surge-
ons are acquiring sufficient experience and experti-
se in performing definitive procedures such as
highly selective vagotomy (5). We believe that com-
bined medical therapy for Helicobacter pylori and
simple closure of the perforation would be more de-
sirable than undergoing a definitive operation, gi-
ven at least a similar rate of ulcer recurrence.

In our study, early morbidity rate was 48.2%. Furt-
her, early postoperative mortality was estimated as
7.1% and was significantly increased to 21.4% at fi-
ve years after the operation. Reported mortality
and morbidity rates in the previous studies were al-
so different. Avakimian et al. (12) noted an early
morbidity rate of 51.6% in a follow-up of up to 12 ye-
ars. Morbidity was reported as 24% in Kocer et al.’s
study (13). In Bin-Taleb’s (10) study, postoperative
complication rate was 41% and overall postoperati-
ve mortality was 3.9%. According to the similar pre-
vious studies, early mortality rate varied widely,
ranging between 3.9% and 30% (10,13-22). The
mortality rate following surgery in elderly patients
with perforated peptic ulcer is higher than in youn-
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Etiology N (percent)

Cardiac events 30.7%
Malignancies 30.7%
Wound recurrent 7.6%
Accidents 7.6%
Others 23.4%

Table 2. Main etiologies of mid-term mortality (n=56)

Variable Odds Ratio 95% Confidence Intervals P value

Age >50 years 17.471 2.065 147.774 0.001
Preoperative shock 15.000 2.419 93.007 0.003
History of malignancy 6.500 3.436 12.295 0.001
Treatment delay 5.571 1.271 24.421 0.028
ICU admission 6.833 1.276 36.581 0.032
Ulcer size 1.375 1.147 1.648 0.043

Table 3. Multivariate regression analysis for prediction of mid-term mortality (n=56)



ger patients (37.7% vs. 1.4% in Kocer et al.’s study)
(13), and it has been reported between 12% and 47%
(13, 17). Age, delayed surgery, presence of shock,
American Society of Anesthesiologists (ASA) risk,
and definitive surgery have been reported as inde-
pendent predictors for fatal outcomes in patients
with emergency surgery for perforated peptic ulcer
in various studies (13, 14, 19). These factors were
also confirmed in our study. The duration of symp-
toms is the most important factor in the elderly that
influences the prognosis after surgery and is res-
ponsible for the high mortality rate (13, 20).

In our study, age had a major role for prediction of
mortality in these patients. In a study by
Barczyƒski et al. (9), perioperative mortality in pa-
tients over 60 years old was 35.4%, and in patients
over 70 years old this rate was 50%. Furthermore,
Chernookov (11) indicated that according to the
type of operation, the rate of postoperative compli-
cations ranged between 3.6-18.2%. As has been
shown, mortality risk increased 16.5 times with
definitive operation (13).  

According to the results of our study, it seems that
history of malignancies and admission to ICU also
played a major role in the prediction of mid-term
mortality in these patients, which should be inves-
tigated further in future studies. 

In a recent study, in an effort to improve the out-
come of patients, it was suggested that the concept
of sepsis as a risk factor should be included in the
existing knowledge and treatment of peptic ulcer
perforation (23).

It can be concluded that perforated peptic ulcer di-
sease carries considerable mid-term mortality
that can be affected by age, treatment delay, size
of ulcer, and admission to ICU. Furthermore, it is
accompanied by a high frequency of postoperative
complications that should be controlled by impro-
ving surgical skills, wound care, and administrati-
ve regulations.
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