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ABSTRACT 

Objective: To determine the difference in outcomes of conventional surgery v/s. interventional methods for peri-
pancreatic collections after acute pancreatitis at Pak Emirates Military Hospital and Combined Military Hospital 
Rawalpindi. 
Study Design: Prospective comparative study. 
Place and Duration of Study: Pak Emirates Military Hospital and Combined Military Hospital Rawalpindi, from 
Apr 2018 to Mar 2019. 
Methodology: A prospective study was conducted on 100 patients who underwent either surgical or intervene-
tional management of peri-pancreatic collections after an episode of acute pancreatitis. Detailed assessments            
of positive outcomes and all side effects were done immediately post-procedure, at 48 hours, at the time of 
discharge and two weeks after procedure on all the participants. 
Results: Out of 100 patients included in the final analysis 78 were male and 22 were female. Mean age of patients 
in our study who underwent either surgery or intervention for peri-pancreatic collection was 42.41 ± 3.521 years. 
Mean duration of hospital stay after the surgery was 6.93 ± 4.662 days. Using binary logistic regression we found 
no statistically significant difference between both approaches in terms of positive outcomes or therapeutic          
use but presence of infection and readmission in hospital had a strong relationship with conventional surgery    
(p-value <0.05). 
Conclusion: No statistically significant difference in therapeutic use was observed, however, complication rate, 
especially infections and readmission was statistically significantly higher among the patients undergoing 
conventional surgery as compared to interventional management. 
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INTRODUCTION 

Acute pancreatitis is a common clinical 
condition which general surgeons all around the 
world encounter in their day-to-day clinical prac-
tice1. In addition to the causative factors related 
to the patient, iatrogenic factors also play a consi-
derable role in the precipitation of serious comp-
lications associated with this pathology2. Incide-
nce of this problem is almost equal in all parts    
of the world including the developed as well           
as the developing countries like Pakistan3,4. Most 
of the times, acute pancreatitis resolves with con-
servative management without any serious out-
comes, but occasionally it can lead to or even pre-
sent with serious life threatening complications. 

Some of them include pancreatic necrosis, peri-
pancreatic fluid collection, pancreatic pseudocyst 
formation, pancreatic duct disruption, adjacent 
vascular involvement and torrential bleed, elec-
trolyte imbalance, sepsis and multi-organ fai-
lure5,6. A surgeon should have thorough knowle-
dge of the entire spectrum of this disease and up-
to-date management of all the complications 
related to it. 

Various methods have been analyzed and 
adopted over time to manage the collections aro-
und the pancreas after an episode of acute panc-
reatitis. Conventional surgery was treatment of 
choice in the past but minimally invasive endo-
scopic procedures have emerged as a preferred 
approach in the last few years for management of 
hepatobiliary and the pancreatic pathologies7,8. 
Surgical advancements have also led to an increa-
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sing role of laparoscopic surgery as an adjunct to 
interventional gastroenterology in the manage-
ment of hepato-biliary pathology. It has shown a 
clear advantage over the conventional open met-
hod9. It has been demonstrated in the past that 
the conventional surgical methods for removal of 
peri-pancreatic fluid have good therapeutic out-
comes but complications are much more common 
and severe compared to the less invasive met-
hods used for this purpose10. Another large re-
view article published similar findings that agg-
ressive conservative management followed by 
endoscopic procedure (if required) reduces the 
chances of open surgery and limits the compli-
cations for these seriously ill patients11. A large 
systematic review on this subject has revealed 
endoscopic management followed by stenting to 
be superior to the conventional surgery in terms 
of the number and nature of post-procedural 
complications. Emphasis has been laid on multi-
disciplinary approach involving surgeons, inter-
ventional radiologists, gastroenterologists and 
critical care specialists12. 

Previous studies have clearly demonstrated 
a better safety profile of endoscopic procedures 
for peri-pancreatic fluid collections but many 
complications have been seen to arise especially 
due to poor interventional or endoscopic skills in 
the management of biliary pathologies or due to 
unavailability of resources, facilities and skilled 
staff. Perforation, bleeding and secondary infec-
tions are some of the commonly occurring comp-
lications in the patients undergoing endoscopic 
procedure for the drainage of peri-pancreatic 
fluid collections13,14. 

Working in western countries allows the 
treating physicians to discuss treatment options 
with the patients in detail along with the outcome 
of the procedures. But in the developing coun-
tries, cost and availability of different treatment 
modalities and skilled staff has been a limiting 
factor in provision of adequate services resulting 
in quicker and better outcomes, especially in the 
military settings, where early recovery and redu-
cing the number of days with disability are a 
priority. We, therefore, planned this study to gen-

erate a baseline data for the surgeons as well as 
future researchers regarding the comparison of 
surgical and interventional management of the 
peri-pancreatic collections among the patients 
suffering from acute pancreatitis presenting at a 
tertiary care military hospital of Pakistan. 

METHODOLOGY 

This prospective comparative study was 
conducted at the surgery and gastroenterology 
departments of Pak Emirates Military Hospital 
and Combined Military Hospital Rawalpindi 
from April 2018 to March 2019. Sample size was 
calculated by WHO sample size calculator with 
population prevalence proportion of 95% and 60 
patients were included in intervention group 
while 40 were included in surgery group10. Non 
probability consecutive sampling technique was 
used to gather the sample. All patients between 
the ages of 18 and 60 years, who underwent eit-
her surgical or endoscopic procedures for fluid 
collections around the pancreas after acute panc-
reatitis were included in the study after the ethics 
approval from the ethical review board comm-
ittee and written informed consent from parti-
cipants. Patients referred from other military, 
public and private hospitals who underwent any 
surgical or interv-entional procedure for peri-
pancreatic collections at our hospital were also 
included in the analysis in addition to the pati-
ents of above said hospitals. Exclusion criteria 
was patients under 18 years of age or those     
with any co-morbidity including patients with a 
known gallbladder carcinoma or any other solid 
organ or hematological malignancy. Patients with 
peri-pancreatic collections secondary to reasons 
other than acute pancreatitis and those under-
going redo surgeries or procedure were also ex-
cluded from the analysis. A special proforma was 
designed for this study including the socioeco-
nomic demographic profile and all the possible 
complications of the procedures. Gastroentero-
logy department was taken on board and invol-
ved in the planning of study from the start. 

Routine analgesia and antibiotic cover was 
given to each patient as per the hospital protocol. 
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Detailed assessment of all the outcomes was done 
immediately post-procedure, at 48 hours, at the 
time of discharge and two weeks after the date of 
procedure on all the participants. Interventional 
methods include placement of an external drain-
age catheter into the pseudocyst using real-time 
imaging guidance, usually computed tomogra-
phy (CT) or ultrasound (US) along with fluoro-
scopy while surgical interventions include either 
open or laparoscopic approach in which an anas-
tomosis is created between the lumen of the cyst 
cavity and the stomach or small bowel using 
suturing or stapling devices7,8. 

Infection, perforation, bleeding, and read-
mission due to primary procedure were the most 
common short term complications noted among 
the study cohort during the study period. Posi-
tive outcomes included successful resolution of 
the collection and discharge. Mean hospital stay 
was calculated for all study participants. 

All statistical analysis was performed by 
using the SPSS-24. Frequency and percentages for 
categorical variables included in the study were 
calculated. Mean and standard deviation quanti-
tative variables was also calculated for the study 
participants. Variableswere compared in both the 
groups by using the chi-square test and binary 
logistic regression. 

RESULTS 

A total of 108 patients were initially approa-
ched for enrolment in the study. Two were diag-
nosed to have complications secondary to patho-
logy other than acute pancreatitis while four were 
undergoing redo surgeries. Two subjects did not 
consent to be a part of the study. Out of 100 pati-
ents included in the final analysis 78 (78%) were 
male and 22 (22%) were female. Mean age of pati-
ents undergoing any kind of intervention conven-
tional or otherwise was 42.41 ± 3.521 years. Mean 
duration of hospital stay after the conventional 
surgery was 6.93 ± 4.662 days. Other characteris-
tics of the patients have been summarized in the 
table-I. 

With binary logistic regression we found that 
there was no difference in the positive outcomes 

or therapeutic use of both the procedures but pre-
sence of infections and readmission to the hos-

Table-I: Characteristics of the study groups and 
application of chi-square test. 
Socio 
Demographic 
Factors 

Intervention 
Group 
n (%) 

Surgery 
Group 
n (%) 

p-
value 

Age 

<30 year 
30-65 

24 (40) 
36 (60) 

22 (55) 
18 (45) 

0.140 

Gender 

Male 
Female 

44 (73.3) 
16 (26.7) 

34 (85) 
06 (15) 

0.160 

Presence of Infection 

No 
Yes 

51 (85) 
09 (15) 

32 (80) 
08 (20) 

<0.001 

Perforation 

No 
Yes 

51 (85) 
09 (15) 

22 (55) 
08 (45) 

0.182 

Bleeding 

No 
Yes 

53 (88.3) 
07 (11.7) 

34 (85) 
06 (15) 

0.629 

Readmission 

No  
Yes 

58 (96.6) 
02 (3.4) 

30 (75) 
10 (25) 

0.001 

Positive outcome 

No 
Yes 

49 (81.6) 
11 (8.4) 

31 (77.5) 
09 (22.5) 

0.611 

Table-II: The correlated factors relating to the type         
of modality used among the patients suffering from 
peri-pancreatic accumulation after acute pancreatitis: 
the binary logistic regression analysis. 

 
p-

value 
Odds 
Ratio 

Confidence 
Interval 

Lower Upper 

Age (ref. is 30 
years or less) 

0.360 0.647 0.255 1.643 

Readmission 
(ref. is no 
readmission) 

0.045 5.929 1.020 34.447 

Gender (ref. is 
male) 

0.128 0.372 0.104 1.328 

Perforation (ref. 
is no 
perforation) 

0.778 1.218 0.310 4.793 

Bleeding (ref. is 
no bleeding) 

0.733 1.302 0.286 5.927 

Infection (ref. is 
no infection) 

0.002 12.151 2.543 58.058 

Positive 
outcome (ref. is 
no positive 
outcome) 

0.449 0.573 0.135 2.422 
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pital had a stronger relationship to conventional 
surgical procedures, highlighting significant diff-
erence in the complication rate of the two moda-
lities (table-II). 

DISCUSSION 

Last two decades have seen exponential adv-
ancements in the interventional and minimally 
invasive fields, thereby, lessening the overall ope-
rative burden of almost all surgical specialties15. 
These advancements have also helped reduce the 
severity and complexity of complications associa-
ted with the conventional surgical methods. The 
rate of conventional hepato-biliary and pancreatic 
surgeries have gone down after a revolution in 
endoscopic gastroenterological interventions6. 
These new interventions have their own merits 
and demerits and are not complication free, thou-
gh, the number and complexity of complications 
is much lower when compared to conventional 
approaches. These interventions also demand the 
availability of highly sophisticated and expensive 
equipment with staff requiring extensive targe-
ted training to develop and hone required skills, 
which usually is a problem in developing coun-
tries like Pakistan. Ours is a tertiary care military 
hospital which has a well-equipped surgical dep-
artment, gastroenterology unit and interventional 
radiology unit which offer all modern treatments 
at a reasonable costs. We, therefore, planned this 
study to see the difference in outcomes between 
patients undergoing either conventional surgical 
or interventional, minimally invasive approaches 
for peri-pancreatic fluid collection after acute 
pancreatitis. 

100 patients participated in the study. There 
was no difference in the therapeutic efficacy of 
either approach. This highlights the fact that con-
ventional procedures were as good as endoscopic 
or minimally invasive approaches in resolving 
the primary issue of peri-pancreatic collections 
except that the rate and complexity of compli-
cations and duration of hospital stay was slightly 
higher in the conventional arm of the study, 
thereby, acting as the deciding factor for the latest 
tilt towards minimally invasive and endoscopic 

approaches. Similar results have also been rep-
orted on multiple occasions in the existing lite-
rature by Freeman et al, and Karakyaki et al10,16. 
Freeman et al, concluded that morbidity rate    
may reach up to 95% during these procedures. 
Though randomized control trials are still lacking 
on this subject due to ethical issues, patient pre-
ferences and availability of equipment and exper-
tise; it has been clear that both procedures have 
been equally good in achieving the primary out-
come. 

Being from military settings our focus is on 
early recovery and minimal number of disability 
days post-procedure, therefore, we intend to bal-
ance the provision of latest interventional techni-
ques with cost-effectiveness of the same to find a 
perfect solution for the military personals with-
out compromising on the quality of treatment 
and outcomes. 

Infection rate was statistically different in 
both the groups. Patient undergoing conventional 
surgery were at an increased risk of developing 
infections as compared to the patients under-
going endoscopic intervention in our target pop-
ulation. Similar results have been reported in sys-
tematic reviews in the past as well by Navadagi   
et al, in 2015 and Bendersky et al, in 201617,18. Sur-
gical wound itself which is a part of the open 
surgical approach and absent in interventional 
management is a potential ground for infection. 
Therefore, open surgical intervention may seem 
cost effective initially, but in the long run, it has a 
potential to tilt the scales in the opposite direction 
due to a higher risk of wound infections, prolon-
ged use of antibiotics, longer hospital stay, higher 
rate of re-admission, increased disability days 
and gross decrease in productivity, all of which 
are extremely important factors when conside-
ring treatment options in military personals. 
Increased rate of infection, which has already 
been documented in our study may be one of the 
causes of higher re-admission rate. Both chi-
square and logistic regression analysis proved 
this association in our study. Tertiary care hos-
pitals receive patients from far flung areas as 
well, so readmission due to complications of the 
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primary procedure poses a huge burden on the 
health care system. Military settings specifically 
discourage such practices which imply greater 
risk of complications and re-admissions in favor 
of the methods which have shown to decrease 
these outcomes. Findings of multiple interna-
tional systematic reviews and studies also favor 
the findings of our study where readmission rates 
have been found more in patients undergoing 
conventional surgeries as compared to endosco-
pic interventional managements11,12. Swartz et al, 
and tyberg et al, showed significant association in 
this regard (p-value <0.05)11,12. 

There was no difference in the incidence of 
perforation or bleeding among the two groups   
on any statistical test applied and these specific 
complications have been studied in both group   
of patients in the past as well by Nabi et al, and 
Saumoy et al13,14. Similar results were obtained in 
case series published by Malik et al. Which sho-
wed that laparoscopic procedure was a safe open 
surgical method for peri pancreatic collections 
and average hospital stay was 4.1 ± 2.3 days19. 
Therefore all these risks and benefits of all avail-
able procedures should be discussed in detail 
with the patient to gain an informed consent for 
further management. 

One of the major limitations in generalizing 
the results of this study has been the study 
design. A randomized control trial would have 
served the purpose better but ethical problems, 
cost issues for the private patients and avail-
ability of trained professionals all the time were 
the hurdles for us in developing and conducting 
a randomized control trial. Moreover, the diffe-
rence in open and laparoscopic surgical methods 
have not been studied yet, which would have 
resulted in a bias in the outcomes associated with 
the surgical group. Sample was mainly drawn 
from military population as ours is a tertiary care 
military hospital made primarily for serving and 
retired soldiers, therefore, generalizing the results 
to a larger more diverse population sample in 
terms of socio-economic statuses, accessibility to 
tertiary facilities, nature, intensity and complexity 
of disease would skew the results. 

CONCLUSION  

No difference in therapeutic use was obser-
ved, however, complication rate especially infec-
tions and readmission was significantly high 
among the patients undergoing surgical manage-
ment as compared to interventional management. 
Endoscopic intervention emerged as a safer met-
hod for the management of peri-pancreatic collec-
tion among the patients suffering from acute pan-
creatitis as compared to the conventional surgical 
method. 
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