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ABSTRACT 

Objective: To assess the frequency and analyze associated factors of delayed gastric emptying among the patients 
undergoing Whipple’s procedure at surgical unit of a tertiary care centre in Pakistan. 
Study Design: Cross sectional study. 
Place and Duration of Study: Pak Emirates Military Hospital and Combined Military Hospital Rawalpindi, 
Pakistan, Apr 2018 to Mar 2019. 
Methodology: A prospective study was conducted on 80 patients of both the genders who underwent Whipple’s 
procedure at the surgical unit of abovementioned hospitals. Delayed gastric emptying was diagnosed based              
on the criteria as defined by the International Study Group of Pancreatic Surgery by the consultant surgeons 
involved. Factors studied in our analysis included age, gender, smoking, presence of co morbidities, per-
operative blood transfusion, sepsis, operative time and BMI. 
Results: Out of 80 patients included in the final analysis, 61 (76.25%) were male and 19 (23.75%) were female. 
Mean age of patients included in our study was 46.31 ± 6.711 years. Thirty six (45%) patients had delayed gastric 
emptying while 44 (55%) did not meet the criteria as mentioned above. With binary logistic regression we found 
that presence of sepsis and high BMI had a strong relationship (p-value <0.05) with delayed gastric emptying 
after the Whipple’s procedure. 
Conclusion: Delayed gastric emptying is a fairly common phenomenon among the patients undergoing 
Whipple’s procedure. High BMI and post-operative sepsis constitute the group which is at the highest risk of 
developing this post-operative complication in our study. 
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INTRODUCTION 

Cancers involving the pancreatic region and 
gastro-intestinal tract have been on a rise in the 
last decade in all parts of the world including the 
developing countries1. Various treatment regi-
mens and modalities have been used to treat such 
patients. Chemotherapy, radiation therapy and 
immune therapy are some of the non-invasive 
methods used in the management of such pati-
ents2. Despite all these medical methods, surgical 
excision remains the mainstay of treatment in 
these patients3. In most cases it may be the first 
line of treatment after the diagnosis and has a 
role in both curative and palliative management 
of the malignancies of this region4. Surgical 

oncology and hepatobiliary surgery is an emer-
ging specialty in our part of the world with very 
limited number of institutes in the country offe-
ring experience and training in this area due to a 
limited number of foreign trained surgeons who 
are able to provide their expertise in the field5. 

A lot of work has been done regarding the 
delayed gastric emptying after surgeries invol-
ving the pancreas and adjacent organs. Due to 
complex anatomy of this region including various 
vital organs, ducts, lymph nodes, vessels and 
nerve plexus, a surgeon has to be extra cautious 
while approaching this region for any kind of 
intervention, specially a difficult and demanding 
procedure like Whipple’s, to avoid untoward out-
comes. Whipple’s procedure has been notorious 
in terms of high morbidity and mortality around 
the globe6. Delayed gastric emptying has also 
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been a fairly common complication among the 
patients undergoing this surgery. A study done 
in United States of America found that around 
20% of the patients undergoing Whipple’s pan-
creaticoduodenectomy or related surgeries deve-
loped the complication of delayed gastric empty-
ing. Post-operative sepsis emerged as an indepen-
dent risk factor linked with the presence of         
this complication7. Similar study done in Sweden 
showed this prevalence to be double as compared 
to the previously cited US study. Around 40% of 
the Swedish study cohort had delayed gastric 
emptying after the surgical procedures involving 
the pancreas and duodenum, especially elderly 
population8. Another recent study showed statis-
tically significant negative impact of high body 
mass index and increased operating time on 
delayed gastric emptying among the target 
population9. 

It must be kept in mind that the longer this 
condition persists, the higher the chances of sev-
ere electrolyte imbalances secondary to excessive 
vomiting, malnutrition, risk of re-feeding synd-
rome, dehydration associated renal injury, be-
zoars formation, stomach obstruction and life 
threatening multi-organ dysfunction10. 

If complications occur, they can lead to 
longer hospital stays and increased requirement 
of health care support, have a significant impact 
on our overall resource utilization and provision 
of standard quality of care to all11. A study done 
in past has revealed that overall morbidity asso-
ciated with Whipple’s procedure in our setup is 
around 54% with a mortality of 10% which is an 
alarmingly high figure when compared to inter-
national data12. We, therefore, planned this pros-
pective study at our center with the rationale to 
look at the frequency of delayed gastric emptying 
and associated risk factors among the patients 
undergoing Whipple’s pancreaticoduodenectomy 
and in future assess its impact on our health care 
resources. 

METHODOLOGY 

This prospective cross-sectional study was 
conducted at the surgical departments of Pak-

Emirates Military Hospital and Combined 
Military Hospital Rawalpindi in liaison with the 
oncology department, from April 2018 to March 
2019. Sample size (>90 participants) was calcula-
ted by WHO Sample Size Calculator by using the 
statistics of study of Parmar et al. With reference 
percentage of 65%7. Non probability consecutive 
sampling technique was used to gather the sam-
ple. All patients between the age of 18-65 years 
who underwent Whipple’s procedure for any 
malignancy of this region were included in the 
study. Patients who were referred from other 
military, public sector and private hospitals and 
were operated upon at our center were also inc-
luded in the analysis in addition to the patients of 
the above said hospitals. Exclusion criteria was 
the patients who were under 18 years of age,   
had recent history of substance misuse or pre-
operative gastro paresis. 

After ethical approval from the ethical 
review board committee (IRB letter No. PEMH/ 
A/0218) and written informed consent from 
potential participants, patients who underwent 
Whipple’s surgery and met the inclusion criteria 
as defined above were included in the study. 
Routine analgesia and antibiotic cover was given 
to each patient as per the hospital protocol. Dela-
yed gastric emptying was defined according to 
the International Study Group of Pancreatic Sur-
gery as the need for gastric decompression for      
7 days post-operatively or the absence of oral      
in take by post-operative day 1413. Patients were 
kept admitted as per routine procedure and 
called for follow up if discharged earlier than 14 
days and routine TPN was given to all as per pro-
tocol. Factors studied in our analysis of delayed 
gastric emptying were age, gender, presence of   
co-morbidities, per-operative blood transfusion, 
sepsis, smoking, operative time and body mass 
index. A special proforma was designed for this 
study including the socio demographic profile 
and all the pre-defined risk factors included in 
the study. 

All statistical analysis was performed by 
using the Statistics Package for Social Sciences 
version 24.0 (SPSS-24.0). Patients were divided 
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into two categories i.e. patients with delayed 
gastric emptying and patients without delayed 
gastric emptying. Age, gender, body-mass index, 
history of smoking, presence of co morbidities, 
per-operative blood transfusion, operating time 
and post-operative sepsis were compared in both 
the groups with and without the delayed gastric 
emptying by using the chi-square test and binary 
logistic regression. Risk factors were considered 
as significantly linked with the delayed gastric 
emptying if p-value was less than or equal to 0.05. 

RESULTS 

A total of 83 patients were initially approac-
hed to be enrolled in the study. One patient was 
above 65 years of age, one had pre-operative gas-
troparesis and one had history of recent opiate 
use. Out of the 80 patients included in the final 
analysis, 61 (76.25%) were male and 19 (23.75%) 

were female. Male to female ratio was 3.2:1. Mean 
age of patients who underwent the procedure 
was 46.31 ± 6.7 11 years. 36 (45%) patients had 
delayed gastric emptying while 44 (55%) did not 
meet the criteria for delayed gastric emptying as 
defined above. Other characteristics of the pati-
ents have been summarized in table-I along with 
the application of chi-square. Table-II shows that 
with binary logistic regression, presence of sepsis 
and high BMI had a strong relationship (p-value 
<0.05) with delayed gastric emptying after the 
Whipple’s procedure. With binary logistic reg-
ression we found that presence of sepsis and high 
BMI had a statistically significant relationship 
with delayed gastric emptying after the Whip-
ple’s procedure (p-value <0.05) (table-II). 

DISCUSSION 

Illiac et al, had concluded in their analysis 
that pancreas and related structures have been 
fairly common sites for malignancies14. Prognosis 
is usually mixed and not very good in the under-

Table I: Assocition of the study groups and 
application of chi-square test. 

Socio 
Demographic 
Factors 
Total 

No Delayed 
Gastric 

Emptying 
n (%) 

44 (55) 

Delayed 
Gastric 

Emptying, 
n (%) 

36 (45) 

p-
value 

Age  

<30 year  
30-65 

18 (40.9) 
26 (59.1) 

19 (52.7) 
17 (47.3) 

0.289 

Gender 

Male 
female 

30 ( 68.2) 
14 (31.8) 

31 (86.1) 
05 (13.9) 

0.061 

Presence of Comorbidities 

No 
Yes 

29 (65.9) 
15 (34.1) 

20 (55.5) 
16 (44.5) 

0.345 

Sepsis 

No 
Yes 

41 (93.2) 
03 (6.8) 

24 (66.6) 
12 (33.4) 

0.002 

Per-Operative Blood Transfusion 

No 
Yes 

39 (88.6) 
05 (11.4) 

30 (83.3) 
06 (16.7) 

0.494 

BMI    

<30 
30 or more 

43 (97.7) 
01 (2.3) 

24 (66.6) 
12 (33.4) 

<0.001 

Smoking 

No 
Yes 

38 (86.3) 
06 (13.7) 

28 (77.7) 
08 (22.3) 

0.316 

Operative Time 

<5.5 hours 
>5.5 hours 

35 (77.2) 
09 (22.8) 

28 (77.7) 
08 (22.3) 

0.848 

 

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) 

0.806 0.871 0.290 2.619 

Per-operative 
blood transfu-
sion (reference is 
no transfusion) 

0.352 2.380 0.384 14.760 

Gender (ref. is 
male) 

0.149 0.358 0.089 1.443 

BMI (ref. is <30) 0.021 13.978 1.477 132.290 

Presence of 
comorbidities 
(ref. is no 
comorbidity) 

0.636 1.315 0.423 4.091 

Sepsis (Ref. is no 
Sepsis) 

0.012 9.373 1.619 54.262 

Smoking (Ref. is 
no smoking) 

0.366 2.138 0.411 11.114 

Operative time 
(Ref. is <5.5 
hours) 

0.211 0.322 0.055 1.898 
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developed countries15. Reasons for this may be 
the aggressive nature of the disease, delay in 
diagnosis and increased morbidity associated 
with complex and extensive surgical procedure. 
In our hospital we do 100 to 120 Whipple’s pan-
creaticoduodenectomies a year as it is a tertiary 
care hospital with all available resources, exper-
tise and a large catchment area. Given the nature 
of our health care system with no primary pre-
hospital medical centres feeding into the tertiary 
hospital systems, it is next to impossible to follow 
the patients for a long period of time unless 
patients themselves put an effort into attending 
all follow-up visits, hence, most of our patients 
get lost to follow up. 

Cancers of pancreas usually involve a multi-
disciplinary team approach with oncologists, 
radiation therapists and hepato-biliary surgeons 
with special interests in pancreatic surgery. Che-
mical and radiation therapy not only immune-
suppress the patients but also make them nutri-
tionally deplete thus increasing their risk of deve-
loping complications in the intra and post-opera-
tive period, therefore, advance multidisciplinary 
planning is of utmost importance in this cohort. 
Patients who received neo-adjuvant therapy were 
deemed high risk for developing intra-operative 
complications compared to those who did not. 
There was limited local data available for compa-
rison to estimate the number of patients deve-
loping delayed gastric emptying post Whipple’s 
procedure and its associated risk factors in    
these patients. This study was therefore planned 
to look into this phenomenon associated with 
Whipple’s procedure in patients with a malignant 
pathology. 

Around 80 patients underwent this proce-
dure in our department during the period of ten 
months. Out of them 45% developed delayed gas-
tric emptying. These results were found to show 
very slightly higher incidence compared to the 
existing literature on this subject by Parmer et al, 
and Robinson et al, in 2013 and 2015 respectively7-

9. Reasons for this slight higher incidence of dela-
yed gastric emptying in our study may include 
lack of surgical oncology facilities or a slightly 

sub-standard post-operative nutritional care due 
to lack of dietician and nutritionist support in our 
system as compared to the developed countries. 

Post-operative sepsis was also seen to be 
strongly linked to delayed gastric emptying in 
our study. This finding has been well docu-
mented in other studies in a 2015 study and      
also in study of Nguyen et al, in 20077,17, Wound 
infections and/or infection and breakdown of the 
surgical anastomosis can be one of the causes of 
this. Sepsis induced immunochemical changes             
in the body reduce immunity, slow down tissue 
healing, push the body into a catabolic state and 
depleting energy reserves thus inducing delayed 
gastric emptying. Both sepsis and delayed gastric 
emptying seemed to be interlinked with one 
driving the other and therefore it is difficult to 
say which is the cause and which is the effect and 
the onset of one can induce the other. Strict 
control of infection and involvement of a multi-
disciplinary team including microbiologists for 
judicious use of antibiotics may help reduce the 
chances of sepsis after the surgery. 

As discussed earlier, delayed gastric emp-
tying is a commonly occurring, serious but easily 
treatable post-operative complication of major 
surgeries and must be recognized well in time to 
avoid its life threatening sequelae. Nausea and 
vomiting may be early signs of this complication 
and should not be ignored in patients with recent 
major surgery. Nassar et al, has discussed this 
phenomenon in their study16. If unrecognized 
and untreated for a long time, this complication 
may lead to considerable distress and burden on 
the health budget as well. Therefore, the impor-
tance of educating the surgical and allied teams 
including the nursing staff and junior trainees 
about this complication and it’s effective and 
timely management can not be stressed enough. 

An interesting finding in our analysis was 
the increased chances of obese and overweight 
people developing the complication of delayed 
gastric emptying after Whipple’s surgery. Thou-
gh a lot of research has not been done in this 
regard but still the available limited studies by 
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Noorani et al, and Camilleri et al, have supported 
this finding8,18. Reasons for this might be difficult 
surgical access, prolonged surgical time compa-
red to lean patients, or overall compromised 
cardio-respiratory status of the individuals with 
raised BMI. More research is needed in this area 
to confirm the link between obesity and delayed 
gastric emptying specifically as obesity is a com-
mon public health problem in all parts of the 
world. 

Parmer and colleagues have shown a strong 
link between co-morbid conditions including 
diabetes, hypertension and ischemic heart disease 
and gastroparesis after Whipple’s procedure7. 
Robinson et al, also had similar results9. Results of 
our analysis did not support the association. Furt-
her studies may look into this parameter in detail. 

LIMITATION OF STUDY 

One of the major limitations in generalizing 
the results of this study has been the study design 
and sample size. Cross-sectional study design            
is not an ideal design if definitive results are 
required for generalizing to a larger population. 
Sample was drawn from a military hospital 
which also reduces the chances of vast majority of 
general public to get included, thereby, skewing 
the results in the study. Relationship with type    
of tumor or underlying illness was not observed 
in this study. Drugs used in chemotherapy may 
affect the outcome in certain patients and need to 
be studied separately. Medication profile was not 
included and cases with neo-adjuvant chemo-
therapy treatment were not separated at the start 
of the study, therefore, difference between neo-
adjuvant and adjuvant chemotherapy patient out-
comes can not be discussed here. Future studies 
with better design addressing all these limitations 
may generate more accurate results which may 
be applied to the majority of country’s popu-
lation. 

CONCLUSION  

Delayed gastric emptying is a fairly common 
phenomenon among the patients undergoing 
Whipple’s procedure. High BMI and post-ope-

rative sepsis constitute the group which is at the 
highest risk of developing this post-operative 
complication in our study. 
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