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Introduction: Perioperative strategies have been changing due to the
COVID-19 pandemic to prevent the risk of postoperative complications
and transmission of infection. This study was aimed to assess the
outcome of gastrointestinal surgery and the risk of transmission by
implementing COVID-19 testing criteria and surgical strategy.
Method: This was a retrospective descriptive study conducted at the
department of surgery at Patan Hospital, Nepal, during COVID-19 lockdown from 24 march to 15 June 2020. All patients who underwent
gastrointestinal (GI) surgery were included. High-risk patients (as defined
by the Hospital Incident Command System, HICS) were tested for COVID19 preoperatively. Surgery was performed in COVID operating room with
full protective gear. Low-risk patients were not tested for COVID-19
preoperatively and performed surgery in non-COVID OR. Data from
patient’s case-sheets were analyzed descriptively for age, gender,
comorbidities, hospital stay, RT-PCR results, surgeries, and postoperative
complications.
Result: There were total 44 GI surgeries performed; 31(70.5%) were
emergency, 5(11.3%) semi-emergency and 8(18.2%) oncology. There
were 11(25%) patients tested for COVID-19 preoperatively and were
negative. Nine HCWs tested for COVID-19 randomly were negative.
Severe postoperative complications developed in 3 patients, with one
mortality.
Conclusion: Among GI surgeries, there was no increase in postoperative
complications and transmission of COVID-19 to the patients or HCWs
following the implementation of standard testing criteria and surgical
strategy.
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Introduction
Global health including surgical care has been
disrupted due to the COVID-19 pandemic.
Therefore, guidelines for the management of
surgical patients have been developed from
societies of several countries.1-3 International
study group including neighboring country
China showed an increased risk of pulmonary
complications and mortality after surgery in
COVID-19 patients.4,5
Routine preoperative screening with RT-PCR
on the day before surgery for COVID-19 is
suggested to minimize the increased risk of
morbidity and mortality.6 However, the true
benefit of preoperative screening depends on
the local prevalence of COVID-19.1
Government of Nepal declared lockdown on
23 March 2020 when there was the detection
of the second case of COVID-19 who had
traveled from France.7
The testing criteria for COVID-19 and surgical
strategies have been developed by the
Hospital Incident Command System (HICS) of
Patan Hospital, Patan Academy of Health
Sciences (PAHS).8 There is a lack of studies
from Nepal (PubMed, Google Scholar, and
NepJOL) on postoperative outcomes after
surgery in COVID-19 patients. This study
aimed to assess the outcome of
gastrointestinal (GI) surgery patients by
implementing testing criteria for COVID-19
and surgical strategy at Patan Hospital during
the lockdown.

time reverse transcriptase-polymerase chain
reaction (RT-PCR) status of suspected patients
and health care workers (HCW), name of the
surgery and postoperative complications were
recorded from the patient’s case-sheets.
Patients with missing data in the case-sheets
were excluded from the study. Approval for
the study was obtained from the Institutional
Review Committee of PAHS.
The objective of the study was to evaluate the
outcome of gastrointestinal surgery during
the COVID-19 lockdown in Nepal. Outcome
variables included intraoperative, early
postoperative complications, mortality during
the hospital stay, PCR positive COVID-19
patients, and HCWs after implementing
COVID-19 testing criteria and surgical
strategies in the hospital. Descriptive analysis
was performed using Microsoft Excel.
We followed the testing criteria of RT-PCR for
COVID-19 as per HICS.8

Method

For patientsi. Patients with fever and belongs to the
area where community outbreak is
documented or no localizing symptoms
that explain the alternative diagnosis,
ii. All patients coming from areas where
community outbreak is documented or
coming from out of the valley,
iii. Respiratory symptoms AND does not
have travel history outside the valley
within the last 28 days AND are not in
contact with any person who has travelled
outside Kathmandu Valley.

This was a retrospective descriptive study
conducted in the department of surgery,
Patan Hospital, PAHS, Nepal, from 24 March
2020 to 15 June 2020. All the patients who
underwent gastrointestinal surgery during the
study period were included in the study. Casesheets were retrieved from the medical
record section using the hospital number. All
data (age, gender, diagnosis, comorbidities
(hypertension, diabetes, chronic obstructive
pulmonary disease (COPD), hospital stay, real-

For health care workers (HCWs)i. Those involved in surgery of patients (who
have not suspected or confirmed COVID19)
without
personal
protective
equipment (PPE) and patients detected as
a COVID-19 post-operatively,
ii. The HCWs involved in surgery of
suspected or confirmed COVID-19
patients who have breached protective
measures or developed respiratory
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symptoms. Irrespective of the above
criteria, random RT-PCR testing of HCWs
were done in all departments.
iii. The HCWs who met the above criteria
were quarantined and tested with RTPCR on the 7th day of exposure.

The strategy that was followed by all the
surgical departments at Patan Hospital, PAHS,
Figure 1.

Figure 1. Surgical strategy at Patan Hospital, PAHS during COVID-19 lockdown period
Note: OR = Operating Room, RT-PCR = Reverse Transcriptase Polymerase Chain Reaction, PPE = Personal Protective
Equipment, ICU = Intensive Care Unit.

Result
There were 44 gastrointestinal surgeries
performed during COVID-19 lockdown which
included 22 males and 22 females. The mean
age was 37 y, range from 8 to 76. There were
31(70.5%) emergency, 5(11.3%) semiemergency and 8(18.2%) GI Oncologic surgery
cases performed, Table 1. Duration of surgery
(mean) was 123 min (range from 40 to 600
min) and mean hospital stay was 8 d (range 1
to 31).
Diabetes mellitus was present in 2-patients
and hypertension in 3-patients which were
controlled with medications. There were
11(25%) patients who fit in testing criteria for
COVID-19 according to the definition of HICS
and 33(75%) patients did not fit in testing
criteria. Those who fit into testing criteria
8

(25%) were emergency surgery cases. They
were admitted to the isolation ward through
the COVID-19 emergency. Their RT-PCR was
done preoperatively. These high-risk patients
were operated on in the COVID operation
room (OR) with full PPE without waiting for
RT-PCR reports. None of the high-risk patients
(11 i.e., 25%) tested positive for RT-PCR. The
remaining patients (33 i.e., 75%) were
operated on without RT-PCR in non-COVID
OR, Figure 2.
The RT-PCR testing for COVID-19 was
performed in 9 HCWs out of 19 involved in
surgeries during the study period (based on a
random selection by HICS for testing RT-PCR)
and tests were negative for all. There was no
intraoperative complication with high-risk or
low-risk
cases.
Severe
postoperative
complications (Clavien Dindo 3) developed in
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3-cases,
including 1(2.3%) mortality.
Mortality occurred in a case of gallbladder
perforation peritonitis with septic shock and
multiple organ dysfunction (acute renal
failure,
coagulopathy
with
increased
prothrombin time, and pneumonia). This
patient was resuscitated in COVID ICU and
performed open cholecystectomy and
peritoneal lavage after resuscitation. Wound

dehiscence (burst abdomen) developed in one
and had re-surgery under general anesthesia
for retention suture of the abdominal wound.
One had an anastomotic leak after right
hemicolectomy
following
ileo-ileocolic
intussusception. This patient required relaparotomy for peritoneal lavage and
ileostomy, Table 2.

Table 1. Gastrointestinal surgeries performed at Patan Hospital, PAHS during COVID-19 lockdown, N= 44
Diagnosis
Emergency/semi-emergency
Acute appendicitis
Duodenal perforation peritonitis
Giant duodenal perforation peritonitis
Ileal perforation peritonitis
Small bowel obstruction (postoperative)
Appendicular perforation peritonitis
Meckel’s diverticular perforation peritonitis
Gallbladder perforation peritonitis
Ileo-ileo-colic intussusception
Semi-emergency surgery
Status ileostomy
Acute biliary pancreatitis
Acute calculus cholecystitis
Gallstone with CBD (failed ERCP)
GI oncologic surgery
Distal gastric cancer
Locally advanced gastric cancer with GOO
Periampullary cancer
Gallbladder cancer
Cystic neoplasm of the pancreas

Name of Surgery
Open appendectomy
Grahm’s patch repair
Grahm’s patch + pyloric exclusion + GJ
Primary repair
Exploratory laparotomy + band release
Exploratory laparotomy + appendectomy
Exploratory laparotomy + wedge resection
Exploratory laparotomy + cholecystectomy
Right hemicolectomy with ileal resection
Ileostomy closer (take-down)
Laparoscopic cholecystectomy
Open cholecystectomy (OC)
OC with choledocholithotomy
D2 subtotal gastrectomy
Gastro-jejunostomy
Pancreatico-duodenectomy
Extended Cholecystectomy
Extended pancreatico-duodenectomy

N(%)
31(70.5%)
19(43.2%)
2(4.5%)
1(2.3%)
2(4.5%)
2(4.5%)
2(4.5%)
1(2.3%)
1(2.3%)
1(2.3%)
5(11.3%)
2(4.5%)
1(2.3%)
1(2.3%)
1(2.3%)
8(18.2%)
2(4.5%)
1(2.3%)
2(4.5%)
2(4.5%)
1(2.3%)

GJ = Gastrojejunostomy, CBD = Common bile duct, ERCP = endoscopic retrograde cholangio-pancreatography, GOO =
Gastric outlet obstruction
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Figure 2. Type of surgery performed in COVID and non-COVID operation room (OR) at Patan Hospital, PAHS
during COVID-19 lockdown, N=44
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Table 2. Intra- and post-operative complications of GI surgery at Patan Hospital, PAHS during COVID-19
lockdown
Post-operative complications
Wound dehiscence
Anastomotic leak
Multiorgan dysfunction
Duodenal stump leak
Mild intraluminal PPH
Pneumonia
Superficial surgical SSI
ISGPS Grade-B POPF

Clavien-Dindo
3
3
5
2
2
2
2
2

N(%)
1(2.3%)
1(2.3%)
1(2.3%)
1(2.3%)
1(2.3%)
2(4.6%)
2(4.6%)
1(2.3%)

GI= gastrointestinal, PPH = post-pancreaticoduodenectomy hemorrhage, SSI = surgical site infection, ISGPS = International
Study Group for Pancreatic Surgery, POPF = postoperative pancreatic fistula

Discussion

them developed COVID-19 during the hospital
stay.

There
were
2(4.54%)
pulmonary
complications (pneumonia) and 1(1.27%)
mortality among 44 patients during the
postoperative period. None of them were
positive for COVID-19. An international,
multicenter observational cohort study from
235 hospitals in 24 countries among patients
with COVID-19 showed 51.2% pulmonary
complications and 7-days mortality of 5.2%
and 30-days overall mortality of 23.7%.10
Tracheal intubation and surgical procedures
are prone to generate aerosol. Close contact
for a prolonged period in OR further exposes
HCWs to the transmission of COVID-19. Close
contact increases the risk of transmission of
COVID-19 to other patients in the ward.10,11
Surgery in COVID-19 patients is associated
with an increased risk of postoperative
complications,
particularly
pulmonary
complications, which may increase morbidity
and mortality. Therefore, preoperative testing
for COVID-19 in surgical patients is
recommended.11,12
Routine preoperative testing for COVID-19
was not performed in our institute during the
study period. We followed a protocol
developed by HICS at Patan Hospital, PAHS.
According to hospital protocol, only 11(25%)
patients in the isolation ward required
preoperative testing and none of them were
diagnosed as COVID-19. The remaining
33(75%) patients did not qualify for RT-PCR
testing criteria for COVID-19 and none of
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Similarly, none of the HCWs involved in
surgeries were infected during our study. This
could be because of a low level of the
outbreak and community transmission of
COVID-19 in Nepal during the study period
compared to other countries.9,10 The COVID19 outbreak was not at its peak in Nepal
during this study period. COVID-19 was first
diagnosed on 23rd January 2020 in Nepal in a
student who returned from Wuhan, China on
5 January 2020.13 Second case of COVID-19
was diagnosed on 23 March 2020 in a woman
who had returned from France on 17 March
2020. After this, the Government of Nepal
declared lockdown in the country and started
different measures to contain COVID-19.7
Quarantine, lockdown and isolation have
been used in pandemics and shown to be
useful a measure with coordinated and
comprehensive approach to controlling the
transmission.14,15 However, cases of COVID-19
increased gradually in 57 districts out of 77 by
the end of May 2020, and 1572/69587 cases
(prevalence rate of 2.25%) were diagnosed as
COVID-19. Most districts had sporadic cases in
persons who had a travel history from abroad
and districts bordering India in the southern
plains of Nepal.16 Nepal and India have an
open border.
The role of selective preoperative testing for
COVID-19 needs to be re-evaluated when the
outbreak is at its peak. Because the majority
of COVID patients are asymptomatic and
asymptomatic patients cannot be detected
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without testing for COVID-19.16-18 So, there
was a possibility of not detecting patients and
HCWs with asymptomatic COVID-19 infection
during our study period.
Because of the COVID-19 pandemic, there has
been a postponement and restriction for
elective surgery. However, prioritization has
been given for oncology and emergency
surgeries.19 Surgeries have also been
postponed for inpatients with comorbidities
such as diabetes mellitus, hypertension, lung
diseases, obesity that could increase
morbidity and mortality in COVID-19
infection.20 Our study also showed that most
of the surgeries performed were emergency
(70.5%), semi-emergency (11.3%), or GI
malignancies (18.2%).
In our study, diabetes mellitus and
hypertension were present in only two and
three patients respectively which were
controlled with medication.
The limitation of the study was that selective
testing for COVID-19 and random testing of
HCWs might have missed asymptomatic
COVID cases.

Conclusion
There were no increased intraoperative and
postoperative complications due to COVID-19.
We did not find the transmission to HCW or
patients after implementing selective
preoperative testing criteria and surgical
strategy implemented by the hospital
incidence command system. Further study
would be needed to assess the role of
preoperative testing for COVID-19 if
community transmission peaks in Nepal.
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