International Journal of Research in Medical Sciences
Kumar SV et al. Int J Res Med Sci. 2019 Nov;7(11):4314-4319
www.msjonline.org

Original Research Article

pISSN 2320-6071 | eISSN 2320-6012
DOI: http://dx.doi.org/10.18203/2320-6012.ijrms20195008

Postoperative morbidity following Whipple’s procedure for
periampullary carcinoma: a retrospective study spanning 5 years
Sharath Kumar V.1, Ajith Prasad J. S.2*
1

Department of General Surgery, Adichunchanagiri Institute of Medical Sciences, BG Nagar, Mandya, Karnataka,
India
2
Department of General Surgery, Government Medical College, Thiruvananthapuram, Kerala, India
Received: 04 September 2019
Revised: 08 September 2019
Accepted: 27 September 2019
*Correspondence:
Dr. Ajith Prasad J. S.,
E-mail: ajithprasadjs@rediffmail.com
Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.
ABSTRACT
Background: The morbidity rates for Whipple’s procedure has remained high even as mortality rates were coming
down. This study was intended to assess postoperative morbidity rates in a tertiary care centre and to compare it with
other centres.
Methods: Data was collected from various registers and medical records for this retrospective cohort study. All
Whipple’s procedures for 5 years were included in the study. Statistical analysis was done using R statistical software
and the results were tabulated.
Results: There were 48 patients and half of them developed morbidity. Surgical site infection was the most common
complication (18.8%) followed by pulmonary complications (12.5%) and bile leak (6.25%). Half of the patients
having pulmonary complications died while nobody with surgical site infection or bile leak died.
Conclusions: In this study the morbidity rates were comparable to other centres. Hypoalbuminemia is a significant
predictor of morbidity. Surgical site infection was the most common morbidity. Pulmonary complications were the
most common cause for death. Morbidity rate is comparable to other centres and Whipple’s procedure is a safe
surgery in the tertiary centre where the study was conducted.
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INTRODUCTION
Pancreatoduodenectomy, also called the Whipple’s
operation, is a common operation in major centres
worldwide.1 It is done mostly for periampullary cancers and
very rarely for benign diseases. The first operation of
pancreatoduodenectomy was done as an improvisation, in
1935, after finding that it was not stomach malignancy for
which the abdomen was opened but was a pancreatic cancer.
Dr Whipple who did the operation took out the head portion
of the pancreas, the duodenum, the pylorus, a portion of the
bile duct and a portion of the jejunum. Tumours occurring in
the region around the ampulla of Vater are called
periampullary carcinoma. Adenocarcinomas of the head of

pancreas constitute a vast majority of them. Other tumours
are carcinomas of distal bile duct, the ampulla of Vater and
adjoining portion of duodenum. The way of presentation is
similar in all periampullary carcinomas. Most of the cases
present at old age. In many cases the prognosis is very poor.
Whipple’s procedure is considered to be the only potentially
curative option for periampullary carcinoma.2 Over the years
the operation and its morbidity have been subject to much
research. Starting from the initial days postoperative
mortality rate has come down but morbidity rate still
remains high.3,4 Centres doing more than 10 cases of
Whipple’s procedure per year are classified as high volume
centres.5 These high volume centres have less morbidity
compared to low volume ones.
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The number of pancreatoduodenectomy has been
increasing over the years in Government Medical
College, Thrissur in comparison to other referral centres
across the state of Kerala. This study was aimed at
assessing the perioperative morbidity rates and pattern of
morbidity. The study was also intended to compare the
results with those of high volume centres. All these can
ultimately benefit patients.
METHODS
This study was a retrospective one done in the
department of General Surgery at the Government
Medical College, Thrissur, Kerala, India. Approval was
obtained from the Ethics committee of the institution.
The Declaration of Helsinki was fully observed. The data
collected was kept confidential throughout the study.
The purpose of the study was to ascertain the rate of
morbidity and the different types of morbidity in patients
undergoing pancreatoduodenectomies for periampullary
carcinoma. It was also intended to assess whether the
Whipple’s procedure was a safe operation for patients
depending upon the institution. Study period was Five
years from January 2012 to December 2016.

histopathological reports. Other variables studied with
respect to morbidity were age of patients, sex of patients,
tumour differentiation, tumour size and lymph node status.
Statistical analysis
Analysis was done in R statistical software. The
quantitative data was summarized as mean and standard
deviation or median and interquartile range. The
qualitative data was analyzed using pie charts, bar
diagrams and other appropriate methods. The results were
tabulated and discussed in detail after compilation and
analysis of the data.
RESULTS
Altogether 48 cases were included in the study. The age
range was 33-75 years with a median of 61 years. There
were 31(64.6%) males and 17(35.4) females. The
predominant presenting symptom was jaundice in
25(52.1%) cases. The other presenting symptoms were
abdominal pain in 18(37.5%), vomiting in 3(6.25%) and
fever in 2(4.17%) cases (Figure 1).
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Figure 1: Presenting symptoms.

Study population
All patients who underwent Whipple’s procedure for
periampullary carcinoma from January 2012 to December
2016 at the Department of General Surgery, Government
Medical College, Thrissur.

Data pertaining to the operation was drawn out from the
registers maintained at the department of General Surgery.
Registers maintained at the department of Pathology was
used to pick out data regarding histopathology of operated
specimens. Any further information was collected from
medical records stored in the Medical Records Library of the
institution. Data so collected was entered into a pretested
data collection chart specifically designed for the study. This
data was later entered into excel. Data collection errors were
carefully avoided. Patient details regarding any
complications, readmissions and death were noted up to a
period of 30 days following surgery and followed up with
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Figure 2: Serum Bilirubin Level.
Only 14 patients had pre-existing comorbidities. In 2(4.17%)
patients the case records did not carry any information
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regarding comorbidities. The mean serum bilirubin value
was 4.8(IQR: 1.08-11.8) mg% (Figure 2). The median value
of serum albumin was 3.37(±0.56) gm%. The tumour size at
pathological examination was less than 3 cm in 43(89.6%)
cases and more than 3 cm in the remaining. Lymph node
positivity for malignancy at histopathological examination
was present only in 6(12.5%) patients. Well differentiated
tumours were seen in 29(60.4%) cases, moderately
differentiated ones were seen in 9(18.75%) and poorly
differentiated ones in 10(20.8%).
Half of the patients developed morbidity. The median age in
which morbidity occurred was 62 years. There were 17
females in the study and 7(41.2%) of them developed some
form of postoperative morbidity while out of the 31 males

17(54.8.2%) developed morbidity (Table 1). Surgical site
infection accounted for morbidity in 9(37.5%) while
pulmonary complications was the next frequent morbidity
occurring in 6(25%). The frequency of other complications
were bile leak 3(6.25%), myocardial infarction 2(4.17%),
bile sepsis 1(2.08%), pancreatic leak 1(2.08%), liver failure
1(2.08%) and subarachnoid haemorrhage 1(2.08%). These
results were statistically significant with p-value of <0.005.
Mortality among those who developed morbidity stood at
8(33.3%). This was also statistically significant (p-value of
0.004) (Table 1). A mean serum bilirubin of 7.2(IQR: 2.2514.5) mg% was noticed in those who became morbid, but
this was not statistically significant. However, a median
serum albumin of 3.09 gm% was associated significantly (pvalue <0.001) with morbidity.

Table 1: Comparison of various factors affecting morbidity.
Variables
Sex
Mortality

Total cases=48
Female
Male
Yes
No

Serum bilirubin
Serum albumin
Symptom

Tumour size
Lymph node
Differentiation

Fever
Jaundice
Pain
Vomiting
<3 cm
>3 cm
Negative
Positive
Moderate
Poor
Well

17 (35.4%)
31 (64.6%)
40 (83.3%)
8 (16.7%)
4.80 (1.08;11.8)
3.37 (0.56)
2 (4.17%)
25 (52.1%)
18 (37.5%)
3 (6.25%)
43 (89.6%)
5 (10.4%)
42 (87.5%)
6 (12.5%)
9 (18.8%)
10 (20.8%)
29 (60.4%)

Cases with no
morbidity=24
10 (41.7%)
14 (58.3%)
24 (100%)
0 (0.00%)
3.00 (0.90;9.55)
3.65 (0.36)
1 (4.17%)
12 (50.0%)
11 (45.8%)
0 (0.00%)
24 (100%)
0 (0.00%)
24 (100%)
0 (0.00%)
2 (8.33%)
3 (12.5%)
19 (79.2%)

While 19(44%) patients with tumour size less than 3cm
developed morbidity (p-value of 0.05), all 5(100%)
patients with tumour size more than 3 cm developed one
or other form of morbidity. This was statistically
significant (p-value of 0.05). Similar results were
obtained for patients with lymph node positivity
compared with those without lymph node positivity. All
patients with positive lymph nodes developed morbidity
(p-value of 0.022). Among those who developed
morbidity, 18(75%) were negative for lymph nodes (pvalue of 0.022). Regarding tumour differentiation the
proportion of those who turned morbid varied
significantly (p-value of 0.037) according to whether it
was poorly differentiated or moderately differentiated or
well differentiated. Only 10(34%) patients with well
differentiated tumours developed morbidity but 7(70%)
of those with poorly differentiated ones became morbid.

Cases with
morbidity=24
7 (29.2%)
17 (70.8%)
16 (66.7%)
8 (33.3%)
7.20 (2.25;14.5)
3.09 (0.60)
1 (4.17%)
13 (54.2%)
7 (29.2%)
3 (12.5%)
19 (79.2%)
5 (20.8%)
18 (75.0%)
6 (25.0%)
7 (29.2%)
7 (29.2%)
10 (41.7%)

p overall
0.546
0.004
0.204
<0.001
0.287

0.050
0.022
0.037

Only 8(33.3%) patients who developed morbidity died.
Pulmonary complications was the leading cause of death
after Whipple’s procedure 3(12.5%) (Table 2). These
results were statistically significant with p-value of 0.004.
DISCUSSION
This study was done to assess morbidity following
Whipple’s procedure in patients with periampullary
carcinoma in a tertiary care centre which caters to a large
segment of population in central Kerala. The operation,
after being done for the first time in 1935, is the only
curative option for periampullary cancers.2,6 During the
1960s and 1970s the morbidity and mortality rates were
so high that Whipple’s procedure was nearly considered
for abandonment.7 However it stood the test of time.
Meanwhile, over the years Kerala has seen an increase in
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number of patients of periampullary cancer treated by
pancreatoduodenectomy. Added on to that is the fact that
tropical pancreatitis is a disease which is highly prevalent
in Kerala and is one which is evidently associated with
pancreatic cancer.8,9 During the study period all
Whipple’s procedure performed was for periampullary
carcinoma, mainly carcinoma of head of pancreas. The
age range of patients studied was 33-75 years with the
mean age being 61. Across the globe, mortality rates
following pancreatoduodenectomy are falling but
morbidity rates have remained high. The overall
morbidity rate in a study by Iacono et al, in 1997 was

45.8%.10 But in the same year another study by Stephens
et al, revealed a lower morbidity rate of 29%.11 However,
in 1999 Povoski et al, in their study found that 47% of
patients who underwent pancreatoduodenectomy
developed morbidity.12 The year 1999 had yet another
study by Bottger et al, in which it was revealed that
surgical complications happened in 25% and general
complications in 18.5%.7 The rate of complications in the
postoperative period was 41.5%.13 The rate of serious
complications was 27% in a study in 2011 by Greenblatt
et al.14 In our study the morbidity rate was 50% which is
comparable to other centres.

Table 2: Causes of death in pancreatoduodenectomy.
Variables
Mortality

Cause of
death

Total cases=48
No
Yes
Pulmonary
Bile sepsis
Liver failure
MI
No mortality
Pancreatic leak
SAH

40 (83.3%)
8 (16.7%)
3 (6.25%)
1 (2.08%)
1 (2.08%)
1 (2.08%)
40 (83.3%)
1 (2.08%)
1 (2.08%)

Various types of morbidities occur to patients undergoing
Whipple’s procedure. In the study by Povoski et al, 14%
of the complications turned out to be wound infection and
12% intraabdominal abscess.12 Infection rates are similar
in our study. Surgical site infection came as 18.8%.
However biliary leak occurred only in 6.25% of cases.
Grobmyer et al, in their study in 2007 obtained only 11%
infection rate and a pancreatic anastomotic leak of 12%.15
The rate of pancreatic leak was 10.6% in a study by Fathy
et al.6 Pancreatic leak is a severe complication and is
associated with high morbidity and mortality rates.16 In
the study conducted by us pancreatic leak occurred only
in 2.08% of cases. Sepsis and surgical site infection were
the most common complications in the postoperative
period in Whipple’s procedure.14 In the same study
respiratory complications constituted 9.5%. The same in
our study was 12.5%, which is comparable.
Hypoalbuminemia is a significant predictor of
morbidity.14 This is true in our study also as the median
value of serum albumin was 3.09 gm% which is
statistically significant in causing morbidity. All patients
with tumour size more than 3 cm became morbid while
only 44% of patients with tumour size less than 3 cm did
so. However, there were only 5 patients with tumour size
more than 3 cm compared to 43 patients with tumour size
less than 3 cm. This reflects the care taken in sticking to
clear indications for Whipple’s procedure. Similar results
were noticed in the case of lymph node positivity and

Cases with no
morbidity=24
24 (100%)
0 (0.00%)
0 (0.00%)
0 (0.00%)
0 (0.00%)
0 (0.00%)
24 (100%)
0 (0.00%)
0 (0.00%)

Cases with
morbidity=24
16 (66.7%)
8 (33.3%)
3 (12.5%)
1 (4.17%)
1 (4.17%)
1 (4.17%)
16 (66.7%)
1 (4.17%)
1 (4.17%)

p overall
0.004

0.004

tumour differentiation. While all 6 patients with lymph
node positivity developed morbidity only 18(42.9%) out
of 42 who had no pathologically involved nodes
developed morbidity. The proportion of patients
becoming morbid among those with well differentiated
tumour was 34%. The same was 77% and 70%
respectively for those with moderately differentiated and
poorly differentiated tumours.
Among the various morbidities pulmonary complications
contributed to majority of the deaths. Half of the patients
who developed pulmonary complications died. However,
the most common complication of surgical site infection
and a frequent complication of bile leak did not lead to
death. In a study conducted in 2017 Nagale et al, has
reported a very high mortality owing to pneumonia.17
In the current study, details were extracted from patient
records and histopathology records. Being a retrospective
study there were no omission of cases. The limitation was
that the number of pancreatoduodenectomies fell
marginally short of being characterized as high-volume.
In all, there were 48 patients in this study. Over the years
the definition of high volume
centre for
pancreatoduodenectomies have changed. In 1999
Birkmeyer et al, had called a centre as a high volume
centre if it had carried out 5 such operations in a year.18
Ho et al, redefined it in 2003 as 10 or more cases per
year.5 At Government Medical College in Thrissur, where
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the study was conducted the number of cases came upto
10 per year. In a 6 year study conducted by Rosemurgy et
al, found that patients are better served by surgeons who
perform pancreatoduodenectomy frequently.19

7.

CONCLUSION
8.
Pancreatoduodenectomy was studied with regards to
morbidity in a hospital which is depended upon by a large
population. The morbidity rate is comparable to that of
other centres. Pulmonary complications are the most
frequent morbidity leading to death. Hypoalbuminemia is
a significant predictor of postoperative morbidity.
Whipple’s procedure is a safe operation in the tertiary
care centre where the study was conducted. This would
ultimately benefit people of central Kerala who depend
on this institution for their health needs.

9.

10.

ACKNOWLEDGEMENTS
Authors would like to thank IP Yadev for his
contributions in statistical analysis.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the Ethics
Committee of Government Medical College, Thrissur

11.

12.

REFERENCES
1.

2.

3.

4.

5.

6.

Fernandez-del Castillo C, Morales-Oyarvide V,
McGrath D, Wargo JA, Ferrone CR, Thayer SP, et
al. Evolution of the Whipple procedure at the
Massachusetts General Hospital. Surgery. 2012
Sep;152(3 Suppl 1):S56-63.
Saleh MM, Nørregaard P, Jørgensen HL, Andersen
PK, Matzen P. Preoperative endoscopic stent
placement before pancreaticoduodenectomy: a
meta-analysis of the effect on morbidity and
mortality.
Gastrointes
Endosc.
2002
Oct
1;56(4):529-34.
Nikfarjam M, Sehmbey M, Kimchi ET, Gusani NJ,
Shereef S, Avella DM, et al. Additional organ
resection combined with pancreaticoduodenectomy
does not increase postoperative morbidity and
mortality. J Gastro Sur. 2009 May 1;13(5):915-21.
Hashimoto D, Takamori H, Sakamoto Y, Ikuta Y,
Nakahara O, Furuhashi S, et al. Is an estimation of
physiologic ability and surgical stress able to predict
operative
morbidity
after
pancreaticoduodenectomy?.
J
Hepato‐Biliary‐
Pancre Sci. 2010 Mar;17(2):132-8.
Ho V, Heslin MJ. Effect of hospital volume and
experience
on
in-hospital
mortality
for
pancreaticoduodenectomy. Ann surgery. 2003
Apr;237(4):509-14.
Fathy O, Wahab MA, Elghwalby N, Sultan A, ElEbidy G, Hak NG, et al. 216 cases of
pancreaticoduodenectomy:
risk
factors
for

13.

14.

15.

16.

17.

18.

postoperative complications. Hepato Gastroenterol.
2008;55(84):1093-8.
Böttger TC, Junginger T. Factors influencing
morbidity
and
mortality
after
pancreaticoduodenectomy: critical analysis of 221
resections. World J Surgery. 1999 Feb 1;23(2):164-72.
Dhir V, Mohandas KM. Epidemiology of digestive
tract cancers in India IV. Gall bladder and pancreas.
Indian J Gastroenterol: Official J Ind Society
Gastroenterol. 1999;18(1):24-8.
Balaji LN, Tandon RK, Tandon BN, Banks PA.
Prevalence and clinical features of chronic
pancreatitis in southern India. Int J Pancreatol.
1994;15(1):29-34.
Iacono C, Bortolasi L, Facci E, Falezza G, Prati G,
Mangiante
G,
et
al.
Does
extended
pancreaticoduodenectomy
increase
operative
morbidity
and
mortality
vs.
standard
pancreaticoduodenectomy?. J Gastro Sur. 1997 Sep
1;1(5):446-53..
Stephens J, Kuhn J, O'Brien J, Preskitt J, Derrick H,
Fisher T, et al. Surgical morbidity, mortality, and
long-term survival in patients with peripancreatic
cancer following pancreaticoduodenectomy. Am J
Sur. 1997 Dec 1;174(6):600-4.
Povoski SP, Karpeh MS, Conlon KC, Blumgart LH,
Brennan MF. Preoperative biliary drainage: impact
on intraoperative bile cultures and infectious
morbidity
and
mortality
after
pancreaticoduodenectomy. J Gastro Sur. 1999 Oct
1;3(5):496-505.
Malleo G, Crippa S, Butturini G, Salvia R, Partelli
S, Rossini R, et al. Delayed gastric emptying after
pylorus‐preserving
pancreaticoduodenectomy:
validation of International Study Group of
Pancreatic Sur Classification Anal Risk Factors.
HPB. 2010 Nov;12(9):610-8.
Greenblatt DY, Kelly KJ, Rajamanickam V, Wan Y,
Hanson T, Rettammel R, et al. Preoperative factors
predict perioperative morbidity and mortality after
pancreaticoduodenectomy. Annals Surgical Oncol.
2011 Aug 1;18(8):2126-35.
Grobmyer SR, Pieracci FM, Allen PJ, Brennan MF,
Jaques
DP.
Defining
morbidity
after
pancreaticoduodenectomy: use of a prospective
complication grading system. J Am Coll Surgeo.
2007 Mar 1;204(3):356-64.
van Berge Henegouwen MI, De Wit LT, Van Gulik
TM, Obertop H, Gouma DJ. Incidence, risk factors,
and treatment of pancreatic leakage after
pancreaticoduodenectomy:
drainage
versus
resection of the pancreatic remnant. J Am Coll
Surgeo. 1997 Jul 1;185(1):18-24.
Nagle RT, Leiby BE, Lavu H, Rosato EL, Yeo CJ,
Winter JM. Pneumonia is associated with a high risk
of mortality after pancreaticoduodenectomy.
Surgery. 2017 Apr 1;161(4):959-67.
Birkmeyer JD, Finlayson SR, Tosteson AN, Sharp
SM, Warshaw AL, Fisher ES. Effect of hospital
volume
on
in-hospital
mortality
with

International Journal of Research in Medical Sciences | November 2019 | Vol 7 | Issue 11 Page 4318

Kumar SV et al. Int J Res Med Sci. 2019 Nov;7(11):4314-4319

pancreaticoduodenectomy. Surgery. 1999 Mar
1;125(3):250-6.
19. Rosemurgy A, Cowgill S, Coe B, Thomas A, AlSaadi S, Goldin S, et al. Frequency with which
surgeons
undertake
pancreaticoduodenectomy
continues to determine length of stay, hospital
charges, and in-hospital mortality. J Gastro Surgery.
2008 Mar 1;12(3):442-9.

Cite this article as: Kumar SV, Prasad JS. A
Postoperative morbidity following Whipple’s
procedure for periampullary carcinoma: a
retrospective study spanning 5 years. Int J Res Med
Sci 2019;7:4314-9.

International Journal of Research in Medical Sciences | November 2019 | Vol 7 | Issue 11 Page 4319

