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Abstract

Background: Perforated peptic ulcer is a common emergency condition worldwide, with associated mortality rates
of up to 30%. Although Helicobacter pylori and use of non-steroidal anti-inflammatory drugs are common causes,
demographic differences in age, sex, perforation location, and underlying causes exist between countries, and
mortality rates also vary. The routine to date has been to leave two tube drains: one in the Morrison's pouch and one
in the pelvis after omental patch closure. This study was conducted to test the efficacy and safety of drain usage
routinely after peptic ulcer perforation closure with omental patch technique. Materials & Patients: This is
observational study was carried out at our rural Medical College in Bihar from the period October 2015 to June
2017. The aim was to know use of abdominal drain in peptic perforation (D1). As matter of study 50 cases was
studied it was seen that there is more chance of infection after abdominal drain and less infection noticed in the case
without drain. Mortality rate is more in laparotomy with drain. Clinical parameters: a) post operative fever, b)
abdominal distension, rigidity, pain; c) post operative diarrhoea and d) vomiting were noted. Per rectal examination
to detect boggy swelling or collection in the pelvis was done. Routine haematological and biochemical
investigations were also evaluated. Wound infection, burst abdomen, time of return of bowel function, drain site
infection and details of drainage were noted. Results: The mean age (meanz S.D.) of the all patients was 42.20+8.52
years with range 25-67 years and the median age was 41 years. In group A, the mean age (mean+ S.D.) of patients
was 44.36+9.54 years with range 32-67 years and the median age was 42 years. In group B, the mean age (meant
S.D.) of patients was 40.04+6.89 years with range 25-55 years and the median age was 40 years. In group A, per
rectal examination to see pelvic collection postoperatively was observed in with drain patients 6 (24%) and without
drain patients 8 (32%) but this association was not statistically significant (p = 0.53). Burst abdomen was
significantly higher in with drain patients number is 4 patients (16.0%) than without drain patients 0 (0.0%) and this
association was statistically significant (,2= 4.34, p=0.03). Conclusion: So our conclusion is that, if the proper
toileting of the abdominal cavity can be achieved with care there is no role of putting abdominal drains as
prophylactic drainage, in cases of perforated peptic ulcer diseases mainly D1 perforation.
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Introduction

Peptic perforation is the second most It is a serious condition where an untreated

complication of peptic ulcer disease[1]. peptic ulcer can burn through the wall of the stomach
or other areas of gastrointestinal tract.

*Correspondence Perforated peptic ulcer is a surgical emergency and is
Dr. Saurabh Kumar associated with short-term mortality in up to 30% of
Assistant Professor, Department of General Surgery, patients and morbidity in up to 50%J[1].As the peptic
Mata Gujri Memorial Medical College & Lions Seva ulcer perforates it allows the digestive juice to gain
Kendra Hospital, Kishanganj, Bihar- 855107, India entry into the abdominal cavity[2].The penetrating
E Mail: dr.skumarsurg@gmail.com peptic ulcer will penetrate through the duodenum into

the free peritoneal cavity and elicit a chemical
peritonitis[2].
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Patients of peptic perforation usually presents
with upper abdominal pain to start with. Patient can
typically recall the exact time of onset of abdominal
pain. As time passes the pain abdomen is accompanied
by the onset of fever, vomiting, and respiratory
distress[3].As time progress peritonitis starts to build
up and pt experiencing pain all over abdomen. Clinical
examination shows tachycardia, low blood pressure,
and dehydration. Per abdominal finding reveals an
exquisite tenderness all over abdomen, absent intestinal
peristaltic sounds, card board rigidity of the abdomen,
positive rebound tenderness, most importantly
obliteration of liver dullness[2].A hallmark of free
perforation is the demonstration of free air underneath
the diaphragm on an upright chest radiogram[2].Many
of the perforated ulcers have been attributed to the
bacterium Helicobacter Pylori. The incidence of
perforated ulcer is steadily declining, though there are
still incidences where it occurs. Causes of peptic ulcer
disease include smoking, and non steroidal anti
inflammatory drugs[4].Peptic perforation mainly D1
perforation, the deadly complication of peptic ulcer
disease is a surgical emergency. After the diagnosis is
made, operation is performed in an expeditious fashion
following appropriate fluid resuscitation[5,6]. Surgery
is almost always indicated, although occasionally non
surgical treatment can be used in stable patients
without peritonitis if there is sealed perforation[1,6].
But in our study we are only considering D1
perforation with features of peritonitis. Here we are
only considering simple Graham’s patch repair. About
45-50 cases are being treated at M G M Medical
College and Lions Club Kishanganj Bihar each year.
There has been an ongoing discussion about the
requirement of routine use of abdominal drains in post
operated cases of simple omental patch repair of D1
perforations. Our study designed to investigate the pros
and cons of the use of abdominal drain in peptic
perforation patients undergoing Graham’s patch
closure considering D1 perforation.

Methods & patients

Study Area— Department of General Surgery, MGM

Medical College and Lions Club, Kishanganj Bihar

Study Population- Patients admitted in surgical indoors

Study Period- 1% years

Sample Size— As this is a pilot study formal sample

size calculation has not been performed. However, we

proposed to recruit 25 subjects in each arm during the
study period.

Inclusion Criteria:

e Patients of peptic perforation (D1 perforation)
admitted in surgical indoors within 48 hrs of onset
of symptoms & repaired with Roscoe Graham
patch closure.

e Patients of 18-65 years of either sex undergone
emergency surgery and willing to give written
informed consent were included.

Exclusion Criteria:

e Age out of range [<18yr and >65yr]

e Patient having known bleeding diathesis

e Patients with traumatic  gastric/
perforation

¢ Malignant pathology

e Patients with any other hollow organ perforation

e Patients with chronic liver failure / renal failure /
congestive cardiac failure

e  Pregnant women

e Any other clinical condition perceived by the
investigator as not conducive to be included in the
study

Study design- Prospective randomized controlled open

label study

Parameters to be studied

The study was initiated only after receiving
approval from the institutional ethics committee.
Subjects fulfilling study selection criteria were enrolled
only after taking written informed consent. Subjects
were randomized into two study groups with equal
allocation ratio using computer generated random
number list.

Clinical parameters: a) post operative fever, b)

abdominal distension, rigidity, pain; c) post operative
diarrhoea and d) vomiting were noted. Per rectal
examination to detect boggy swelling or collection in
the pelvis was done. Routine haematological and
biochemical investigations were also evaluated. Wound
infection, burst abdomen, time of return of bowel
function, drain site infection and details of drainage
were noted. Amount of drainage, mean time of drain
removal (drain removed on 5th postoperative day in all
cases in Group-A cases those are given drains) and
nature and colour of drainage fluid was noted. Mean
duration of hospital stay, drain site pain was noted.
Abdominal USG done on 3rd post operative day to
evaluate pelvic and abdominal collection in both
groups (Group-A and Group-B) was done.
Study techniques: A single drain was placed in the
pelvis. It was abdominal drain kit no. 32. The exit shall
be through the most dependent part of right side of the
abdomen. Correlation of history, clinical, radiological
findings and analysis of the findings in the form of
percentage was done.

Results

duodenal

In this study 50 patients with peptic
perforation (D1 perforation), who admitted in General
Surgery indoor in MGM Medical College and Lions
Club Kishangang Bihar, India from, October 2015 to
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March 2017 were included. Information of these
patients was maintained in Department of General
Surgery of M.G.M Medical College & L.S.K Hospital,
Kishanganj, Bihar. Then the patients were divided into
two groups, First group (Group-A) comprised of 25
patients with abdominal drain given during operation.
The second group (Group-B) comprised 25 patients
who were diagnosed with peptic perforation (D1
perforation), without putting drain in the right pelvis
after operation. Data was collected from each peptic
perforation (D1 perforation) patient in regards to age,
sex, date of admission, date of operation, mortality,
wound infection, drain site infection, duration of
hospital stay, postoperative fever, return of bowel
activity after postoperative days, average drain output

and the nature of the collection, per rectal examination
to detect any pelvic collection, postoperative USG
evaluation to detect abdominal and pelvic collection,
postoperative  nausea  vomiting,  postoperative
abdominal pain, postoperative abdominal distension,
drain site pain and burst abdomen in data proforma.
The mean age (meant S.D.) of the all patients was
42.20+8.52 years with range 25-67 years and the
median age was 41 years. In group A, the mean age
(meant S.D.) of patients was 44.36+9.54 years with
range 32-67 years and the median age was 42 years. In
group B, the mean age (meant S.D.) of patients was
40.04+6.89 years with range 25-55 years and the
median age was 40 years.

Table 1: Per rectal examination to see pelvic collection of two group patients

Per rectal examination to see pelvic collection With Drain Without Drain Total
No 19 17 36
Row % 52.8 47.2 100
Col % 76 68 72
Yes 6 8 14
Row % 42.9 57.1 100
Col % 24 32 28
Total 25 25 50
Row % 50 50 100
Col % 100 100 100

In group A, per rectal examination to see pelvic collection postoperatively was observed in with drain
patients 6 (24%) and without drain patients 8 (32%) but this association was not statistically significant (p = 0.53)

[Table 1].
20
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Fig 1: shows per rectal examination to see pelvic collection of two group patients

Table 2: USG whole abdomen to see abdominal and pelvic collection done 3rd postoperative day of two group

patients
USG whole abdomen to see Abdominal and pelvic collection With Drain Without Drain Total
done 3rd post operative day
Mild Pelvic, Interloop 5 4 9
Row % 55.6 44.4 100
Col % 20 16 18
Mild Pelvic 4 3 7
Row % 57.1 42.9 100
Col % 16 12 14
Total 25 25 50
Row % 50 50 100
Col % 100 100 100
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In group A, 5 patients (20.0%) showed mild
pelvic & interloop collection, 4 patients (16.0%)
showed mild pelvic cle, 9 patients (36.0%) showed
minimal pelvic cle, 6 patients (24.0%) showed
moderate pelvic cle and 1 patients (4.0%) showed no

& interloop cle, 3 patients (12.0%) showed mild pelvic
cle, 13 patients (52.0%) showed minimal pelvic cle, 1
patients (4.0%) showed moderate pelvic cle and 4
patients (16.0%) showed no cle, but this association

was not statistically significant (,>= 6.35, p= 0.17)
cle. In group B, 4 patients (16.0%) showed mild pelvic [Table 2].
20 4
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Fig 2: Post operative nausea vomiting of two group patients
Table 3: Post operative abdominal pain of two group patients

Post operative abdominal pain With Drain Without Drain Total

No 2 12 14

Row % 14.3 85.7 100

Col % 8 48 28

Yes 23 13 36

Row % 63.9 36.1 100

Col % 92 52 72

Total 25 25 50

Row % 50 50 100

Col % 100 100 100

Post operative abdominal pain was statistically higher in with drain patients 23(92.0%) than without drain
patients 13 (52%) and this association was statistically significant (,>= 8.03, p= 0.004) [Table 3].
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Fig 3: Post operative abdominal distension of two group patients

Table 4: Burst abdomen of two group patients

Burst abdomen With Drain Without Drain Total
No 21 25 46
Row % 457 54.3 100
Col % 84 100 92
Yes 4 0 4
Row % 100 0 100
Col % 16 0 8
Total 25 25 25
Row % 50 50 100
Col % 100 100 100

Burst abdomen was significantly higher in with drain patients number is 4 patients (16.0%) than without
drain patients 0 (0.0%) and this association was statistically significant (,>= 4.34, p=0.03) [Table 4].
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Discussion

Omental patching began in 1937, when Dr
Graham of Toronto reported 50 cases of perforated
peptic ulcer successfully treated with omental patches.
In Dr Graham'’s initial cases, he concluded that routine
gastroentorostomy was unnecessary, the omental patch
was more than sufficient for closure of the duodenal
perforation[7,8].

Robinson aptly classified surgeons into three
categories based on their use of drain: those who
believe that all intra peritoneal operations should be
drained, those who feel that drainage is useless and
those who sit on the fence and insert a drain as a safety
valve or perhaps as a sop to their consciences[9,10]. All
drains are potentially dangerous and the natural history
of a drain is to malfunction[9]. When a collection does
occur, it is more likely become infected if a drain is
present. Duodenal surgery with omental patch
technique for perforated duodenal ulcer appears to be
safe without prophylactic drainage, and routine
drainage cannot be recommended after this procedure
(recommendation grade B)[11]. Theodor Billroth was
convinced that prophylactic drainage of the peritoneal
cavity saved many lives after GI surgery[12]. Other
contemporaries believed that drainage of the peritoneal
cavity is impossible and, therefore, prophylactic
drainage is useless[11]. Petrowsky et al concluded that
the “omental patch technique for perforated ulcer
appears to be safe without prophylactic drainage, and
routine drainage cannot be recommended”. Petrowsky
et al also says “A Futile Reliance on the Drain, When a
Leak develops, postponses life saving reoperation and
hastens death[13].Ansari et al showed that the use of
drains in a mild or moderate clinical condition, caused
by perforated peptic ulcer, is not beneficial and drain
related morbidities are usually underestimated[14].
Several complications, resulting from drainage, are
discussed. These include severe tissue reactions,
leakage from bowel anastomoses, obstruction and
perforation of small or large bowel, herniation, leaving
behind a foreign body, severe bleeding and the
induction of infection. Several of these complications
are illustrated with case histories. Moreover a review of
the literature on the subject is given. In view of these
complications, the author warns against too liberal or
too long drainage procedures[15]. The history of
abdominal drainage is as old as the History of surgery.
However abdominal drainage has always been a
subject of controversy, practice in confusion and
subjected to local dogmas. Peptic perforation closure
with omental patch technique is safe without
prophylactic drainage and a high rate of drain-related
morbidity negates the concept of the routine drainage

after this procedure[16]. In a questionnaire carried out
by Moshe Schein, 80 percent of the surgeons answered
that they would not leave a drain after primary suture
and omentoplasty in peptic perforation[14]. It has been
considered that surgically placed drains provide a risk
of intra-abdominal infections by providing a route for
ascending infections[17]. The rationale behind
abdominal drainage following major abdominal
surgery has been the value afforded by drains in
forewarning the surgeon of potential intra-abdominal
complications[18].

Traditionally, surgeons have resorted to
placing multiple drains. However, drains have been
implicated in the causation of local pain, ascending
infection via the drain, interference with patient
ambulation[19,20]. Sheng et al, stated that Nosocomial
infections have a significant impact on the length of
hospital stay and medical care cost[21]. Pessaux P et al
suggested that drains act as a foreign body and
increases the risk of infection[22].

Conclusion

From my study it is obvious that the incidence
of wound infection, drain site infection, burst abdomen,
postoperative fever, postoperative abdominal pain,
drain site discomfort and pain, post operative nausea
vomiting, post operative abdominal distension are
significantly higher in with drain group (Group A) in
comparison to non drain group (Group B).Abdominal
drain act as a foreign body and induce more infection
in Group-A patients. There may occur ascending
infection through the drains from the exterior to the
drain site, drain tract and peritoneal cavity resulting in
increased infection in Group A patients. Increased
infectious complications offer more morbidity in
Group A patients.

Extra puncture wound for introduction of
abdominal drains leads to some degree of discomfort to
Group-A patients. Even maximum patients show drain
site pain. Drain site pain and discomfort lead to more
immobilisation and morbidity to the patients of Group
A. Even both group patients show significant amount
of intra abdominal collection as depicted by
ultrasonographic evaluation. This suggests that drain
do not function properly to evacuate the peritoneal
cavity post operatively. It can be concluded that natural
history of the drain is to malfunction. Digital rectal
examination also revealed mild pelvic collection in
both arm. This suggests that even after placement of
drains, collection persists.

Our results showed that duration of hospital
stay is higher in with drain group (Group-A) in respect
to non drain group (Group B) patients. Time taken for
the return of bowel function was higher in Group A

Arya et al
www.apjhs.com

ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2019;6(2):102-108 106


http://www.apjhs.com/

Asian Pac. J. Health Sci., 2019; 6(2):102-108

e-1SSN: 2349-0659, p-ISSN: 2350-0964

patients. This suggests that postoperative ileus was 6. Donovan A J, Berne T V, Donovan J A. Perforated
more frequently observed in this group. There was no duodenal ulcer. An alternative therapeutic
evidence of post operative leaks, gross contamination plan. Arch Surg. 1998;133:1166-1171.
by pus, excessive haemorrhage during careful 7. Graham R. The treatment of perforated duodenal
observation of abdominal drainage bag every day. This ulcers. Surg Gynec Obstet. 1937;64:235-238.
suggests that there were no post operative leaks, gross 8. Arora BK, Arora R, Arora A. Modified Graham’s
contamination of abdominal cavity and intra abdominal repair for peptic ulcer perforation: reassessment
bleeding. Mean amount of collection in the drainage study. Int Surg J 2017; 4:1667-71.
bag was low. In this modern era, we have sufficient 9. Robinson JO. Surgical drainage: an historical
equipments to detect intra abdominal complications perspective. Br J Surg. 1986; 73:422-426.
posts operatively like CT scan and ultrasonography. 10. Rather SA, Bari SU, Malik AA, Khan A. Drainage
Putting abdominal drains to detect intra abdominal vs no drainage in secondary peritonitis with sepsis
complication is no more relevant today. following complicated appendicitis in adults in the
The role of therapeutic drains is not in doubt. modern era of antibiotics. World J Gastrointest
The role prophylactic drainage is much more uncertain Surg. 2013;5(11):300-305.
today. Despite being an established part of surgical 11. Petrowsky H, Demartines N, Rousson V, Clavien
practice, there is little evidence to support the routine PA. Evidence-based value of prophylactic
use of prophylactic drainage. In all areas of drainage in gastrointestinal surgery: a systematic
gastrointestinal surgery, evidence exists of Grade B or review and meta-analyses. Ann Surg. 2004;
better that drain placement has no demonstrable 240(6):1074-1085.
benefit. In some cases, drains may even be detrimental 12. Billroth T. Clinical Surgery. Translated by Dent
such that my study shows. Drain related mortality is CT. London: The New Sydenham Society; 1881.
more in drain group patients according to our study. In 13. Petrowsky H, Demartines N, Rousson V, Clavien
practical terms all the drains are given to serve some PA. Evidence-based value of prophylactic
purpose. If the drains fail to fulfil the work for which drainage in gastrointestinal surgery: a systematic
they were given, they should be removed as early as review and metaanalysis. Ann Surg 2004,
possible.  Recently, the role of drain usage after 240:1074-85.
abdominal surgeries have begun to be questioned and 14. Ansari MM, Akhtar A, Haleem S, Husain M,
many surgical interventions that were accompanied Kumar A. Is there a role of abdominal drainage in
with abdominal drains in the past like gastric resection, primarily repaired perforated peptic ulcers? J Exp
colon resection-anastomosis, liver surgery, Integr Med 2012; 2:47-54.
splenectomy are now being carried out without drains. 15. Schein M. To drain or not to drain? The role of
drainage in the contaminated and infected
References abdomen: an international and  personal
perspective. World J Surg 2008; 32:312-21
1. Mgller MH, Adamsen S, Thomsen RW, Mgller 16. Pai D, Sharma A, Kanungo R, Jagdish S, Gupta A.
AM. The Peptic Ulcer Perforation (PULP) trial Role of abdominal drains in perforated duodenal
group. Multicentre trial of a perioperative protocol ulcer patients: a prospective controlled study. Aust
to reduce mortality in patients with peptic ulcer N Z J Surg. 1999;69(3):210-3.
perforation. Br J Surg 2011; 98: 802-10. 17. Kawai M, Tani M, Terasawa H, Ina S, Hirono
2. Sgreide K, Thorsen K, Harrison EM, Bingener S, Nishioka R, et al. Early removal of prophylactic
J, Mgller MH, Ohene-Yeboah M, et al. Perforated drains reduces the risk of intra-abdominal
peptic ulcer. Lancet. 2015 ;386(10000):1288-1298. infections in patients with pancreatic head
3. Gossman W, Faiz T, Bishoy G K, Sebastiano C. resection: prospective study for 104 consecutive
Gastric Perforation. Awvailable at https://www. patients. Ann Surg. 2006;244(1):1-7.
nchi.nlm.nih.gov/books/NBK519554/ 18. Wente MN, Shrikhande SV, Kleeff J, Muller MW,
4. Narayanan M, Reddy KM, Marsicano E. Peptic Gutt CN, Buchler MW, et al. Management of early
Ulcer Disease and Helicobacter pylori infection. hemorrhage from pancreatic anastomoses after
Mo Med. 2018;115(3):219-224. pancreaticoduodenectomy. Dig  Surg  2006;
5. Chung KT, Shelat VG. Perforated peptic ulcer - an 23:203-8.
update. World J Gastrointest Surg. 2017;9(1):1— 19. Nora PF, Vanecko RM, Bransfield JJ. Prophylactic
12. abdominal drains. Arch Surg 1972; 105:173-6.
Aryaetal ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2019;6(2):102-108 107

www.apjhs.com


http://www.apjhs.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B8reide%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorsen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrison%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingener%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingener%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%B8ller%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohene-Yeboah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26460663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perforated+peptic+ulcer%2C+Lancet+2015%3B+386%3A+1288%E2%80%9398
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pai%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10075361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10075361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanungo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10075361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jagdish%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10075361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10075361
https://www.ncbi.nlm.nih.gov/pubmed/10075361
https://www.ncbi.nlm.nih.gov/pubmed/10075361
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kawai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Terasawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ina%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hirono%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hirono%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishioka%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16794381
https://www.ncbi.nlm.nih.gov/pubmed/16794381

Asian Pac. J. Health Sci., 2019; 6(2):102-108

e-1SSN: 2349-0659, p-ISSN: 2350-0964

20. Raves JJ, Slifkin M, Diamond DL. A bacteriologic
study comparing closed suction and simple conduit
drainage. Am J Surg 1984; 148:618-20.

21. Sheng WH, Chie WC, Chen YC, Hung CC, Wang
JT, Chang SC. Impact of nosocomial infections on
medical costs, hospital stay, and outcome in

Conflict of Interest: None
Source of Support: Nil

22.

hospitalized patients. J Formos Med Assoc. 2005
;104(5):318-26.

Pessaux P, Msika S, Atalla D, Hay JM. Risk factor
for postoperative infectious complications in
noncolorectal abdominal surgery: a multivariate
analysis based on a prospective multicenter study
of 4718 patients. Arch Surg 2003; 138:314-324.

Arya et al ASIAN PACIFIC JOURNAL OF HEALTH SCIENCES, 2019;6(2):102-108 108

www.apjhs.com


http://www.apjhs.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheng%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chie%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hung%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=15959598
https://www.ncbi.nlm.nih.gov/pubmed/15959598

