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Abstract 
Background; Perforated duodenal ulcer (PDU) is a 
common surgical emergency that is associated with high 
mortality and morbidity. Early diagnosis and prompt 
surgical treatment is required to prevent grave 
complications. 
Objective; The study was designed to evaluate the 
diagnostic accuracy of different radiological investigations 
in the diagnosis of perforated duodenal ulcer. 
Methods; A prospective study of 185  pts with PDU at al 
kindy teaching hospital, Baghdad, Iraq from June 2008- 
august 2010. patients were examined clinically and 
investigated by blood test, chest x ray, plain X ray of the 
abdomen. Ultrasonography (U/S) and CT scanning done for 
those patients with negative X- ray finding. Resuscitation 
by intravenous fluid and antibiotic done. Explorative 
laparotomy done for all patients, repair of perforation done 
by simple omental patch. Data regarding radiological, 
ultrasonographic and CT finding and operative finding were 
recorded. 
Results: The study of 185 pts with proven perforated DU 
revealed  162 (87.5%) male and 23 (12.5%) female with age 
ranging from 22-70 yrs ,the average was 38 years. 

   Crescentic shape air under diaphragm was  seen in chest 
or abdominal plain X ray in 121 (65.4%) pts and negative in 
64 (34.6%) pts. For those 64 pts, a positive finding of free 
air or fluid was seen by U/S in 16 (25%) pts and positive 
CT finding was seen in 62 (96.9%) pts. 
   The operative finding in those 64 pts were; a small 
perforation less than 0.5 cm in 24 pts, completely or 
partially sealed perforation in 19 pts, severe edema and 
narrowing of the pylorus in 15 pts and perforation larger 
than 1  cm but with little peritoneal soiling was seen in 6 
pts. 
Conclusions: Pneumoperitonium was detected 
radiologically in 65% of pts of perforated DU. CT scan was 
found to be superior to U/S study for the diagnosis in pts 
with negative X-ray finding. For pts with perforated DU 
Conservative treatment can be adopted in pts with negative 
radiological findings. 
Keywords: perforated DU, air under diaphragm, 
radiological investigations in perforated DU. 
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Introduction 

Peptic ulcer disease (PUD) represents a 
worldwide health problem because of its 
high morbidity, mortality and economic 

loss 1 . In the United States, approximately 5 
million adults suffer annually from peptic ulcer 
disease and 500.000 new cases with 4 million 
recurrences are reported each year 2,3  .Globally, 
the incidence of peptic ulcer disease has fallen in 
recent years 4 . Despite this and recent advances in 
both diagnosis and management of peptic ulcer 
disease, namely the improvement in endoscopic 
facilities, eradication of H. pylori and the 
introduction of the proton pump inhibitors, 
complications such as peptic ulcer perforation 
remain a substantial healthcare problem. This may 
be due to an increase in the risk factors for peptic 
ulcer complications 1,4  peptic ulcer disease and its 
complications remains a frequent clinical problem 
in our environment predominantly affecting 
young males not known to suffer from PUD. 
Simple closure with omental patch followed by 
Helicobacter pylori eradication was effective with 
excellent results in majority of pts despite patients' 
late presentation in our country. Peptic ulcer 
perforation is a serious complication which affects 

almost 2-10% of peptic ulcer patients on the 
average 5,6 Peptic ulcer perforation presents with 
an overall mortality of 10% 7 although some 
authors report ranges between 1.3% and 20% 8,9. 
the most important  factor in preventing the post 
operative morbidity and mortality in pts with PDU 
is the time factor, so that the shorter the interval 
between diagnosis and initiation of surgical 
treatment the less complication rate. A successful 
outcome could be obtained by prompt recognition 
of the diagnosis, aggressive resuscitation and 
early institution of surgical management .The 
pattern of perforated PUD has been reported to 
vary from one geographical area to another 
depending on the prevailing socio-demographic 
and environmental factors 10 . In the developing 
world, the patient population is young with male 
predominance, patients present late, and there is a 
strong association with smoking 11 . In the west, 
the patients tend to be elderly and there is a high 
incidence of ulcerogenic drug ingestion 12 .The 
diagnosis of perforated DU poses a diagnostic 
challenge in most of cases. The spillage of 
duodenal or gastric contents into peritoneal cavity 
causing abdominal pain, shock, peritonitis, 
marked tenderness and decreased liver dullness 
offers little difficulty in diagnosis of perforations 
13 . The presence of free gas under the diaphragm ( 
pneumoperitonium) on plain abdominal erect X-
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ray is diagnostic in 75% of the cases 14 .The most 
common cause is a perforation of the abdominal 
viscus—most commonly, a perforated ulcer, 
although a pneumoperitoneum may occur as a 
result of perforation of any part of the bowel. 
Likewise, not every bowel perforation results in a 
pneumoperitoneum; some perforations seal over, 
allowing little gas to escape   Plain film 
abdominal radiographs are helpful if free air is 
seen , however30-50 percent of cases of 
perforated ulcers do not show free air.      
Ultrasonography or CT can be useful to detect 
intraperitoneal free fluid or air if the diagnosis is 
uncertain . Since the first description of surgery 
for acute perforated peptic ulcer disease, many 
techniques have been recommended. The recent 
advances in antiulcer therapy have shown that 
simple closure of perforation with omental patch 
followed by eradication of H. Pylori is a simple 
and safe option in many centers and have changed 
the old trend of truncal vagotomy and drainage 
procedures 15 

 Although surgery is normally the correct 
treatment for perforated duodenal ulcer, the whole 
patient and the comorbidity need to be taken into 
account. Perforations may seal themselves by 
adherence to liver, gallbladder, or omentum 
The aim of this study is to evaluate the diagnostic 
accuracy of different radiological investigation for 
the diagnosis of PUD. 
Methods 
   This is a prospective study of 185 pts with PDU 
who attend for emergency dept at al-kindy teaching 
hospital,Baghdad from period June 2008-august 
2010. 
   The diagnosis of PDU was based on clinical 
finding of classic symptoms and signs of sudden 
sever abdominal (epigastric) pain with generalized 
tenderness and rebound tenderness with board like 
rigidity. The diagnosis supported by history of 
chronic dyspeptic symptoms, previous endoscopic 
finding of DU, with history of long-term ingestion 
of steroid or NSAID. Causes of pneumoperitonium 
other than PDU (recent surgery, recent peritoneal 
dialysis) were excluded. 
   For all pts with high clinical index of suspicion of 
perforated DU, chest radiograph PA view was taken 
in erect position to demonstrate presence of free 
intraperitoneal air. if this reveal no 
pneumoperitonium , another left lateral decubitus 
CXR done with another plain abdomen  radiograph. 
   For those with no radiological finding of 
pneumoperitonium on a plain film, 
Ultrasonographic examination of the abdomen done 
to demonstrate free intraperitoneal fluid or air. 

   If the diagnosis of perforation is not supported by 
the presence of pneumoperitonium by X ray or the 
presence of  fluids/ or air on U/S, then CT scan was 
done to confirm the diagnosis in those pts. 
   Blood samples were aspirated from all pts to asses 
hemoglobin level, blood urea, blood sugar and 
serum electrolyte (Na+, K +, Ca++). 
   Data were collected by regarding the 
demographic information the radiological 
ultrasonography and operative finding by special 
proforma. 
   After preliminary resuscitation with IV fluid in 
form of crystalloid solution from 0.5 to 2 liters 
according to the general conditions of the pts and 
hydration state. Correction of electrolyte if present. 
Nasogastric tube inserted to all pts preoperatively. 
Foleys catheter inserted when indicated. 
   Preoperative antimicrobial therapy given in form 
of third generation cephalosporin in the form of 
cefotaxime 1 gm 12 hourly intravenously  and 
metronidazole  500 mg intravenously 8 hourly was 
used in all cases. 
Written consents were taken from all pts. 
Explorative laparotomy done for all pts through 
midline incision. 
Finally the diagnosis was confirmed by the 
operative finding of duodenal perforation. 
   Identification of the site, size and nature of the 
perforation done, closure of the perforation was 
done with omental patch (grahams omentopexy) 
using 2/0 absorbable suture. Peritoneal wash done 
by using 1-3 liters of warmed saline. 2 tube drain 
were inserted, 1st near the site of repair and second 
in the pelvis. Wound closed in layers. 
The data were analyzed by computer using Minitab 
statistical software version 14 
P value of <0.05 was considered statistically 
significant 
 
Results  
One hundred eighty five pts included in this study 
with proven PDU, 162 (87.5 %) male and 23 (12.5  
%) female,male to female ratio was 7;1. The mean 
age was 38 years, ranging from 22-70 years.  

PDU was noted to occur most commonly at the age 
group of 30-40 yrs and less frequently at other age 
group.  Frequency of presentation indifferent age 
group are shown in table 1. 
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Table 1: Distribution of pts with perforated DU 
according to the different age groups  

  
% of pts No. of pts Age group 

19.4 36 20-30 yrs 
38.3 71 30-40yrs 
23.2 43 40-50yrs 
14.5 27 50-60yrs 
9.7 18 60-70yrs 

 
   In our study a crescent shape free air under 
diaphragm on chest X-ray PA view, lateral decubitus 
chest radiograph and plain abdomen radiograph was 
seen in 121 (65.4   %) pts mainly on right side in 84 
pts (69.4%) and sometimes on both sides in 37 
(30.5%) pts which was clearly distinct the gastric gas 
shadow on the left side preoperatively in pts with 
proven perforated DU. In other 64 ( 34.6%) pts there 
was no radiological signs (pneumoperitonium) seen 
in chest or plain abdomen radiography. 
   For those 64 pts with negative radiographic 
findings , an  abdominal ultrasonography done to 
detect any free fluid or air in the peritoneal cavity.  
Ultrasonographic finding in form of free 
peritoneal fluid was seen in 16 (25%) pts out of 
64 pts   
  CT scan positive finding in form of free fluid or 
air in the peritoneal cavity was seen in 62(96.9%) 
pts out of 64 pts as shown in table 2. 

 
Table2: Negative and positive finding of different 
diagnostic tools. 
 

% of 
positiv

e 

negativ
e 

posit
ive 

No. 
of pts 

Investigation 

25 48 16 64 Ultrasonograph
y 

96.9 2 62 64 CT scan 
 
The operative finding in those 64 pts with 
negative X-ray and sonographic finding are listed 
in table3 
Table3: The operative findings of 64 pts with no 
findings on Xray and U/S.  

 
Discussion 
   PDU is a serious complication of DU with potential 
risk of serious complications. The mortality and 
morbidity is directly related to delay in diagnosis and 
treatment, Therefore, early diagnosis and prompt 
(urgent) treatment is required to avoid complications. 
   Current study demonstrated that positive 
radiological sign of pneumoperitonium found in 65% 
of pts with proven diagnosis of PDU. This result was 
in agreement with results reported from western 
countries (50% , 70%) 16,17 . Other authors reported a 
figure of 75% 14 . When there is no gas under 
diaphragm on x-ray, the attention must be directed 
toward other diagnostic method to confirm or exclude 
the provisional clinical diagnosis of PDU. 
   In our study there was 35% of pts with no 
radiological evidence of PDU this may be attributed to 
small sized perforation or seeling off the perforation 
by omentum ,liver or gallbladder , sever oedema and 
narrowing of the pylorus and in some pts, although 
there was a perforation more than 1 cm in size , there 
is little or no peritoneal soiling, as proved by operative 
findings . These findings may explain absence of 
radiological or ultrasonograhic signs of perforation. 
   In case of perforated PUD ulcer, free intraperitoneal 
gas is less likely to be seen if the time interval 
between the perforation and radiological examination 
in short.  
   In our study U/S showed  a positive finding in form 
of free fluid  or gas  in the peritoneal cavity in  16 
pts(25%) of those with negative finding in plain chest 
or abdominal radiograph. Abdominal ultrasonography 
has also been found to be superior to plan radiographs 
in the diagnosis of free intra-peritoneal air 18. 
 Some studies have reported sensitivities greater than 
that of plain abdominal radiography in the diagnosis of 
a pneumoperitonium 19 . Compared with plain 
radiography, US examination also has the advantage 
of depicting other changes, such as free abdominal 
fluid and inflammatory masses 20 .   
 Baker SR et al concluded that CT can depict as little 
as 5 cm of cubic free air in the peritoneum 21 . In a 
supine position, anteriorly placed gas can generally be 
differentiated from gas within the bowel. With any 
perforation, an outpouring of inflammatory fluid of 
varying quantities can be observed within the 
peritoneum.The amount depends on the site of 
perforation. This fluid is again readily detected with 
CT. The cause of the perforation can sometimes be 
diagnosed. Such perforations may be associated with a 
carcinoma, diverticulitis, or appendicitis.21,22 .  
In the present study, perforated duodenal ulcer disease 
were found to be most common in the fourth decade of 
life and tended to affect more males than females, with 
a male to female ratio of 7 ; 1 which is comparable 

No. of pts Operative finding 
24 Small perforation(less than 0.5 

cm) 
19 Completely or partially sealed 

perforation 
15 Sever edema and narrowing of 

pylorus 
6 Perforation >1cm with little 

soiling 
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with other studies in developing countries 23 . Our 
demographic profile is in sharp contrast to what is 
reported in developed countries where the majority of 
the patients are above 60 years and the incidence is 
higher in elderly females taking ulcerogenic 
medications 24 .Male predominance in this age group is 
attributed to excessive alcohol consumption and 
smoking among young males which is common in our 
environment. Alcohol consumption and smoking have 
been reported to be associated with increased risk for 
perforated peptic ulcer. Alcohol, as a noxious agent 
causes gastric mucosal damage, stimulates acid 
secretion and increases serum gastrin levels and 
smoking inhibits pancreatic bicarbonate secretion, 
resulting in increased acidity in the duodenal bulb. It 
also inhibits the healing of duodenal ulcers.  
 In agreement with other studies 23,25 , the diagnosis of 
perforated DU in this study was made from history 
and identification of free air under the diaphragm in 
plain abdominal and chest radiographs, and the 
diagnosis was confirmed at laparotomy. The value of 
the radiological investigation has been compared with 
other writers and with current radiological techniques; 
80-90% of cases are correctly diagnosed 26 . In case of 
perforated DU, free intraperitoneal gas is less likely to 
be seen if the time interval between the perforation 
and radiological examination is short 26 . Recently 
abdominal ultrasonography has also been found to be 
superior to plan radiographs in the diagnosis of free 
intra-peritoneal air 18 . We relied on plain radiographs 
of the abdominal/chest to establish the diagnosis of 
free intra-peritoneal air which was demonstrated in 
65.8% of cases.  
Conclusions 
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   Plain X-ray of the chest and abdomen yield 
high diagnostic accuracy rate, while CT scan was 
found to be superior to the U/S study for the 
diagnosis of perforation in pts with negative X-
ray finding. 
  In patients with negative radiological findings, 
this may be attributed to small sized perforation, 
sealed perforation or presence of  little peritoneal 
soiling and very localized peritonitis so that 
conservative treatment can be adopted in those 
patients with negative radiological findings. 
 
References 
1. Montalvo-Javé EE, Corres-Sillas O, César Athié-
Gutiérrez C: Factors associated with postoperative 
complications and mortality in perforated peptic ulcer. 
Cir Cir 2011, 79:128-35.  
2. Türkdoğan MK, Hekim H, Tuncer İ, Aksoy H: The 
epidemiological and endoscopic aspects of peptic ulcer 
disease in Van region. Eastern Journal of Medicine 
1999, 4(1):6-9.  
3. Isenberg JI, McQuaid KR, Laine L, Rubin W: 
Acid-peptic disorders. In Textbook of 

Gastroenterology. Edited by Yamada T. J.B Lıppıncott 
comp., Philadelphia; 1991:1241-98.  
4. Elnagib E, Mahadi SE, Mohamed E, Ahmed ME: 
Perforated peptic ulcer in Khartoum. Khartom Medical 
Journal 2008,1(2);62-4 
5. Testini M, Portincasa P, Piccinni G, Lissidini G, 
Pellegrini F, Greco L: Significant factors associated 
with fatal outcome in emergency open surgery for 
perforated peptic ulcer. World J Gastroenterol 2003, 
9:2338-2340 
6. Soll AH: Peptic ulcer and its complications. In 
Sleisinger & Fordtran's Gastrointestinal and Liver 
Disease: Pathophysiology, Diagnosis, Management. 
6th edition. Edited by Feldman M, Scharschmidt BF, 
Sleisenger MH. Philadelphia, PA: W.B. Saunders; 
1998:620-78.  
7. Rajesh V, Sarathchandra S, Smile SR: Risk factors 
predicting operative mortality in perforated peptic 
ulcer disease. Trop Gastroenterol 2003, 24:148-50.  
8. Hermansson M, Von Holstein CS, Zilling T: 
Surgical approach and prognostic factors after peptic 
ulcer perforation. Eur J Surg 1999, 165:566-72. 
9.  Boey J, Choi KY, Alagaratnam TT, Poon A: Risk 
stratification in perforated duodenal ulcers. A 
prospective validation of predictive factors. Ann Surg 
1986, 205:22-26.  
10. Kudva MV, Thein-Htut T: Profile of Peptic Ulcer 
Disease in Malaysia. Sing Med J 1988, 29:544-47.  
11. Hill AG: The management of perforated peptic 
ulcer in a resource poor environment. East Afr Med J 
2001, 78(8):346-48 
12. Windsor JA, Hill AG: The management of 
perforated peptic ulcer. N Z Med J 1995, 47-8.  
13. Cuschieri A: Disorders of stomach and duodenum. 
In Essential surgical practice. 4th edition. Edited by 
Cuschieri A, Steel RJC, Moosa AR. London: Arnold; 
2002:261-319.  
14. Mehboob M, Khan JA, Rehman Shafiq-ur, Saleem 
SM, Abdul Qayyum A: Peptic duodenal perforation-an 
audit. JCPSP 2000, 10:101-3.  
15. Gutierrez de La pena C, Merquez R, Fakih F, 
Dominguez-Adame E, Medina J: Simple closure or 
vagotomy and pyloroplasty for the treatment of a 
perforated duodenal ulcer comparison of results. Dig 
surg 2000, 17:225. 
16. Primrose JN, Stomach and duodenum. In: Russel 
RCG, Williams NS, Bulstrode CJK. Bailey and Love’s 
Short                                   practice of surgery. 24th 
ed. London: Arnold, 2004; 1037-46.          
17. 19 .  Ellis H, Calne SR. The stomach and 
duodenum. In: Ellis H, Calne SR. Lecture notes on  
general surgery. 8th ed. London: Blackwell Scientific 
publications, 1993;152-63.   
18. Chen SC, Yen ZS, Wang HP, Lin FY, Hsu CY, 
Chen WJ: Ultrasonography is superior to plain 
radiography in the diagnosis of pneumoperitonium. Br 
J Surg 2002, 89:351-54. 
19. Braccini G, Lamacchia M, Boraschi P. Ultrasound 
versus plain film in the detection of 
pneumoperitoneum. Abdom Imaging. Sep-Oct 
1996;21(5):404-12. 

http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B6�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B1�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B8�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B11�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B12�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B14�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B15�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B16�


Diagnostic Accuracy of Different……………….                                                                         Tawfiq. j.  Al marzooq      

20. Baker SR. Plain films and cross-sectional imaging 
for acute abdominal pain: unresolved issues. Semin 
Ultrasound CT MR. Apr 1999;20(2):142-7. 

Al – Kindy Col Med J 2012; Vol. 8  No. 2                                                                        p:87  
 

21. Baker SR. Unenhanced helical CT versus plain 
abdominal radiography: a dissenting opinion. 
Radiology. Oct 1997;205(1):45-7. 
22. Chen CH, Huang HS, Yang CC. The features of 
perforated peptic ulcers in conventional computed 
tomography. Hepatogastroenterology. Sep-Oct 
2001;48(41):1393-6. 
23. Nuhu A, Madziga AG, Gali BM: Acute perforated 
duodenal ulcer in Maiduguri.  
      The Internet Journal of Surgery 2009, 21:1.  
24. Kang JY, Elders A, Majeed A: Recent trend in 
hospital admission and mortality rate for peptic ulcer 

in Scotland 1982 - 2002.Aliment Pharmacol Ther 
2006, 24(1):65-79 
25. Nasio NA, Saidi H: Perforated Peptic Ulcer 
Disease at Kenyatta National Hospital, Nairobi. East 
and Central African Journal of Surgery 2009, 
14(1):13-6. 
26. Khan SH, Aziz SA, Ul-Haq MI: Perforated peptic 
ulcers: A review of 36 cases. Professional Med J 2011, 
18(1):124-27.  
 
 
 

 

 

 

Al – Kindy Col Med J 2012 Vol. 8  No. 1 P:    

 
*From the Department of  
 
Corespondence Address to :  
 
Recived at : 3rd Sep 2011       Accepted at :13th Des 2011 

 

http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B21�
http://www.wjes.org/sfx_links?ui=1749-7922-6-31&bibl=B4�

