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GENERAL SURGICAL EMERGENCIES DURING COVID-19

Introduction: COVID-19 pandemic placed 
unprecedented strain on hospital resources and 
manpower. This study assesses the impact of Malaysia’s 
nationwide lockdown on the incidence, types, 
severity, and outcomes of emergency general surgery 
(EGS) cases at a tertiary care hospital. 

Methods: This retrospective cohort study analysed 
the data of patients who underwent EGS procedures 
for the period 2017 and 2021. 

Results: During the pandemic period, there was a 
48.3% reduction in EGS cases (n=889) compared 
to the pre-pandemic period (n=1720). Significant 
reductions were observed in surgeries for appendicitis, 
soft tissue infection, colorectal, urology, peptic 
ulcer, and vascular disorders in the COVID period. 
Conversely, procedures for biliary disorders and 
hernia complications increased by 7.4% and 5.5%, 
respectively. Length of hospital stay increased by 
57.8% for patients with small bowel disorders, while 
ICU/HDU admissions rose by 43.5% for colorectal 
cases (P < 0.05). There was no significant difference 
in mortality rates between the two periods. 

Conclusions: The overall reduction in EGS 
procedures during the COVID-19 period was 
consistent with global trends. Despite the challenges 
posed by the pandemic, the outcomes related to 
duration of stay, ICU/HDU utilisation, and mortality 
remained comparable to the pre-pandemic period. 
These findings highlight the adaptability of healthcare 
professionals in maintaining continuity and quality of 
emergency surgical care during a crisis.
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Introduction 

The World Health Organization (WHO) declared 
the coronavirus disease (COVID-19) a public health 
emergency of international concern on 30th January 
2020.1 The COVID-19 pandemic significantly 
impacted the healthcare systems of nations globally.2 

In Malaysia, the government implemented a 
nationwide Movement Control Order (MCO), which 
included the suspension of elective surgeries and the 
restructuring of hospitals to prioritise COVID-19 
care. These measures, though necessary, strained 
surgical services and limited resources available for 
non-COVID-19 patients.3,4 

Emergency General Surgery (EGS) is a surgical 
discipline that includes all traumatic and non-
traumatic surgical emergencies. EGS comprises a 
significant portion of all general surgery admissions, 
and its optimal management represents one of the 
major health challenges worldwide. EGS accounts 
for a substantial proportion of surgical admissions 
and is associated with higher morbidity and mortality 
compared to elective procedures.5 However, the 
pandemic’s impact on EGS care delivery, patient 
outcomes, and resource utilisation remains 
incompletely understood, particularly in middle-
income countries like Malaysia.

The objective of this study is to evaluate the impact 
of the COVID-19 pandemic on EGS by comparing 
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patient characteristics, surgical disorders, and 
outcomes during the pandemic with those before 
it in a tertiary care public hospital in Malaysia. 
Understanding these changes is crucial to assess the 
impact of healthcare system disruptions and to inform 
future policies and surgical care strategies during 
public health crises.

Materials and Methods

Design and setting

This retrospective cohort study compared patients 
who underwent EGS during the COVID-19 pandemic 
with those treated before the pandemic. Data for the 
pandemic period were collected from 1st January 2021 
to 31st December 2021, while the pre-pandemic data 
were obtained from 1st January 2017 to 31st December 
2017.

The study was conducted at Hospital Tuanku Ja’afar 
(HTJS), a tertiary care facility under the Ministry 
of Health Malaysia. The general surgery department 
at HTJS manages a broad spectrum of conditions, 
including upper and lower gastrointestinal, 
hepatobiliary, endocrine, breast, and soft tissue 
pathologies. Surgical cases from orthopaedics, 
neurosurgery, ophthalmology, otorhinolaryngology, 
trauma, oncology, obstetrics, and gynaecology were 
excluded from this analysis.

Definition and Inclusion Criteria

EGS was defined as unplanned surgical interventions 
required for acute surgical conditions, which are 
typically associated with higher morbidity and 
mortality. Elective surgeries were defined as procedures 
scheduled in advance with patients optimised prior to 
surgery.6

Comorbidities were classified using the American 
Society of Anesthesiologists (ASA) Physical Status 
Classification System.7 Postoperative outcomes were 
assessed during the inpatient stay and within 30 days 
post-surgery. These included length of hospital stay, 
high-dependency care unit (HDU) or intensive care 
unit (ICU) admissions, and mortality.

Postoperative outcomes and complications were 
assessed during the inpatient stay within 30 days after 
surgery, based on length of hospital stay, HCU/ICU 
admission, and mortality.

During the pandemic period, all surgical admissions 
underwent COVID-19 testing. Although COVID-19 
infection was associated with increased postoperative 
complications and mortality,8 COVID-19 status was 
not included in this study due to limitations in data 
collection. HTJS maintained conventional operative 
approaches for emergency surgical conditions, 
despite alternative non-operative strategies being 
recommended by some groups.

Ethical Approval

Ethical approval for this study was obtained from the 
Medical Research and Ethics Committee (MREC), 
Ministry of Health Malaysia (NMRR ID-22-00045-
UDX).

Data Collection 

Demographic and operative data were retrieved from 
the Operation Theatre Management System (OTMS), 
which documents all surgeries performed at HTJS. 
Admission, discharge, and patient outcome data 
were obtained from the Patient Management System 
(PMS). Both systems are routinely used for hospital 
record-keeping. All patient data were anonymised 
prior to analysis.
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Data Analysis

Data were analysed using IBM SPSS Statistics version 
26. Descriptive statistics were used to summarise 
patient characteristics, with continuous variables 
presented as means ± standard deviation, and 
categorical variables as frequencies and percentages. 

The Chi-squared test was employed to evaluate the 
significant association between categorical variables. 
Continuous variables were tested for distribution 
and skewness before being compared using one-
way analysis of variance (ANOVA). P-values less 
than 0.05 were deemed statistically significant. An 
independent samples t-test was employed to compare 
age and length of hospital stay between the two 
study periods. A p-value of <0.05 was considered 
statistically significant.

Absolute variation was calculated to quantify the 
change in patient volume and outcomes between 
periods. This method measures the magnitude of 
change between values without accounting for 
direction, providing an objective comparison across 
the two periods.

The primary objective was to assess the relative 
variation of the presentation characteristics and 
diagnoses between the two study periods. The 
secondary objective was to determine the surgical 
outcomes during these two periods.9

Results 

A total of 2,609 emergency general surgeries (EGS) 
were performed across the study period, with 1,720 
procedures in the pre-pandemic year (2017) and 
889 procedures during the pandemic year (2021), 
reflecting a 48.3% overall reduction in surgical 
volume (Table I). 

Total (n = 2609) Pre-COVID COVID Absolute 
variation$ (%) p-value*

(n = 1720) (n = 889) -48.3  

Gender, n (%)    0.001

Female 731 (42.5) 316 (35.6) -56.8

Male 989 (57.5) 573 (64.5) -42.1

Age Group, n (%)    0.163

0-19 370 (21.5) 168 (18.9) -54.6

20-39 605 (35.2) 310 (34.9) -48.8

40-59 416 (24.2) 234 (26.3) -43.8

60-79 290 (16.9) 165 (18.6) -43.1

≥ 80 39 (2.2) 12 (1.4) -69.2

Table I: Comparison of Patient Characteristics of EGS during the Pre-COVID and COVID Period
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Total (n = 2609) Pre-COVID COVID Absolute 
variation$ (%) p-value*

(n = 1720) (n = 889) -48.3  

Mean Age (± SD) 37.90 (± 21.0) 38.63 (± 20.6) +1.9 0.252

Number of Comorbidities, n (%)    0.198

0 1084 (63.0) 574 (64.6) -47.0

1 336 (19.5) 147 (16.5) -56.3

2 226 (13.2) 133 (15.0) -41.2

> 2 74 (4.3) 35 (3.9) -52.7

ASA Status, n (%)    <0.001

Class I 918 (53.4) 501 (56.4) -45.4

Class II 536 (31.2) 296 (33.3) -44.8

Class III 194 (11.3) 90 (10.1) -53.6

Class IV 72 (4.1) 2 (0.2) -97.2

There was a significant change in patient demographics 
between the two periods (Table I). Male patients 
predominated in both cohorts, with a relatively 
higher proportion during the pandemic period (64.5% 
vs. 57.5%, p = 0.001). The mean age was comparable 
between the groups (37.9 ± 21.0 years pre-COVID vs. 
38.6 ± 20.6 years during COVID, p = 0.252). Patients 
aged 39 years and younger represented the majority in 

both periods (56.7% pre-pandemic and 53.8% during 
the pandemic).

The distribution of comorbidities and ASA 
classifications was also similar, although a marked 
reduction in ASA IV cases was observed during the 
COVID-19 period (97.2% decrease, p < 0.001).

*	 Two-sided p<0.05 in bold considered statistically significant, taken from Pearson Chi-square tests for categorical variable,
	 one-way ANOVA for continuous age. ANOVA, Analysis of variance. Independent T-test for mean age.

$	 Values represent the absolute variations of cases between pre-COVID and COVID.
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The distribution of emergency surgical diagnoses is 
presented in Table II. Appendicitis and skin/soft tissue 
infections were the most common indications for 
EGS across both periods, but their incidence declined 
significantly during the pandemic (60.0% and 60.8% 
reductions, respectively, p < 0.001).

Conversely, there was a significant increase in the 
proportion of surgeries for biliary disorders (+104.7%, 
p < 0.001) and hernia complications (+40.0%, p < 
0.001) during the pandemic.

Diagnostic Category Pre-COVID
n (%)

COVID
n (%)

Absolute 
variation$ (%) p-value*

Appendicitis 740 (43.0) 281 (31.61) -60.0% <0.001

Infection of skin/soft tissue 543 (31.57) 213 (23.96) -60.8 <0.001

Colorectal Disorder 116 (6.74) 90 (10.12) -22.4 <0.001

Urological Disorder 92 (5.35) 29 (3.26) -68.5 <0.001

Small Bowel Disorder 71 (4.13) 63 (7.09) -11.3 <0.001

Complications of Hernia 55 (3.20) 77 (8.66) +40.0 <0.001

Biliary Disorders 43 (2.5) 88 (9.90) +104.7 <0.001

Complications of Peptic Ulcer 32 (1.86) 22 (2.47) -31.3 <0.001

Vascular disorder 26 (1.51) 26 (2.92) 0.0 <0.001

Breast Disorder 1 (0.05) 0 (0.0) -100.0 0.472

Thoracic Procedure 1 (0.05) 0 (0.0) -100.0 0.472

Total 1720 889 -48.3  <0.001

Table II: Surgical Disorders in EGS in the Pre-COVID and COVID Periods

*	 Two-sided p<0.05 in bold considered statistically significant, taken from Pearson’s Chi-square tests for categorical variables.

$	  Values represent the absolute variations of cases between pre-COVID and COVID.
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The 30-day mortality rates were comparable between 
periods, despite the pandemic (Table III). Overall 
mortality decreased from 5.0% pre-pandemic to 

3.26% during the pandemic (p = 0.040). There were 
no statistically significant differences in mortality 
rates for individual diagnostic categories.

Diagnostic Category
30-day Mortality, n (%) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID

Complications of Peptic Ulcer 14 (43.75) 5 (22.73) -64.3 0.112

Vascular disorder 6 (23.08) 4 (15.38) -33.3 0.482

Colorectal Disorder 19 (16.38) 8 (8.89) -57.9 0.114

Small Bowel Disorder 8 (11.27) 3 (4.76) -62.5 0.171

Infection of skin/soft tissue 30 (5.52) 5 (2.35) -83.3 0.178

Biliary Disorders 2 (4.65) 2 (2.27) 0.0 0.460

Appendicitis 3 (0.41) 2 (0.71) -33.3 0.531

Urological Disorder 2 (2.17) 0 -100.0 0.423

Complications of Hernia 2 (3.64) 0 -100.0 0.092

Total 86 (5.00) 29 (3.26) -66.3 0.040

Table III: Rate of 30-day Mortality of EGS in the Pre-COVID Group Compared to the COVID Group

*	 Two-sided p<0.05 in bold considered statistically significant, taken from Pearson’s Chi-square tests for categorical variables.

$	 Values represent the absolute variations of cases between pre-COVID and COVID.
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Patients admitted during the COVID-19 period had 
a significantly longer overall hospital stay (mean 7.71 
days vs. 6.54 days pre-pandemic, p < 0.001) (Table 
IV).

Among diagnostic categories, patients with small 
bowel disorders experienced a significantly longer 
admission during the pandemic (25.24 days vs. 16 days, 
p = 0.027), while patients with vascular disorders had 
a shorter stay (9.12 days vs. 18.04 days, p = 0.013).

Table IV: Duration of Stay in EGS in the Pre-COVID Period Compared to the COVID Period

Diagnostic Category
Duration of Stays,   (IQR) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID  

Appendicitis 3.40 (2 - 4) 3.84 (3 - 5) +12.9 0.093

Infection of skin/soft tissue 8.13 (2 - 6) 6.06 (3 - 6) -25.5 0.201

Colorectal Disorder 10.45 (4 - 12) 10.24 (5 - 11.25) -2.0 0.886

Urological Disorder 4.09 (1 - 4.75) 6.45 (2 - 7) +57.7 0.163

Small Bowel Disorder 16 (6 - 23) 25.24 (6 - 31) +57.8 0.027

Complications of Hernia 4.98 (2 - 7) 6.35 (2 - 4) +27.5 0.590

Biliary Disorders 10.88 (3 - 10) 7.86 (4 - 9) -27.8 0.208

Complications of Peptic Ulcer 10.00 (4.25 - 14) 14.55 (5 - 24.25) +45.5 0.074

Vascular disorder 18.04 (6.5 - 25.25) 9.12 (4.5 - 12.75) -49.4 0.013

Total 6.54 (2-6) 7.71 (3-7) +17.9 <0.001

Independent T-test for the mean of duration of stay.

*	 p<0.05 in bold considered statistically significant, taken from an independent t-test for categorical variable.

$	 Values represent the absolute variations of cases between pre-COVID and COVID.
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Rates of ICU/HDU admission were similar overall 
between the two periods (8.20% pre-pandemic vs. 
13.38% during the pandemic, p < 0.001) (Table V).

However, patients with colorectal disorders had a 
significantly higher requirement for ICU/HDU care 
during the pandemic (+43.5%, p = 0.007), as did 
those with urological disorders (+300%, p = 0.003).

Diagnostic Category
ICU/HDU Admission, n (%) Absolute 

variation$

(%)

p-value*

Pre-COVID COVID  

Appendicitis 18 (2.43) 5 (1.78) -72.2 0.530

Infective disorder of skin/soft 
tissue

40 (7.37) 10 (4.69) -75.0 0.360

Colorectal Disorder 23 (19.83) 33 (36.67) +43.5 0.007

Urological Disorder 1 (1.09) 4 (13.79) +300.0 0.003

Small Bowel Disorder 23 (32.39) 29 (46.03) +26.1 0.106

Complications of Hernia 8 (14.55) 6 (7.79) -25.0 0.214

Biliary Disorders 10 (23.26) 12 (13.64) +20.0 0.170

Complications of Peptic Ulcer 12 (37.5) 13 (59.10) +8.3 0.118

Vascular disorder 6 (23.08) 7 (26.92) +16.7 0.749

Total 141 (8.20) 119 (13.38) -15.6 <0.001

Table V: ICU/HDU Admission in the Pre-COVID Period Compared with the COVID Period

*	 Two-sided p<0.05 in bold considered statistically significant, taken from Pearson’s Chi-square tests for categorical variables.

$	 Values represent the absolute variations of cases between pre-COVID and COVID.
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DISCUSSION  

The unprecedented COVID-19 pandemic profoundly 
impacted healthcare delivery systems worldwide, 
including in Malaysia.10,11 To mitigate viral transmission, 
the Malaysian government enforced a nationwide 
Movement Control Order (MCO) beginning on 18th 

March, 2020, implementing strict public movement 
restrictions, closure of non-essential services, and 
new healthcare protocols.12 Elective surgeries were 
deferred; however, the need to sustain EGS services 
persisted despite strained resources. The conduct of 
EGS was severely impacted because of the limitations 
of personal and healthcare resources. Surgical care 
was further challenged by stringent perioperative 
protocols aimed at minimising COVID-19 cross-
infection, inevitably introducing treatment delays. 
We hypothesised that such disruptions would alter 
patient demographics, disease severity, and outcomes 
in EGS cases during the pandemic.

In this study, there were 889 EGS in the pandemic 
period and 1720 EGS during the pre-COVID period, 
representing a 48.3% reduction. Multiple factors 
likely contributed to this decline. Public fear of 
hospital-acquired COVID-19 infections, amplified 
by widespread media portrayals of overwhelmed 
healthcare facilities, likely deterred hospital visits. 
Additionally, the Ministry of Health’s strategic 
collaboration with private healthcare providers 
redistributed stable patients, reducing the burden on 
public hospitals. 

These findings align with international reports; for 
instance, a 36% reduction in emergency surgical 
admissions was reported by the ACOI/WSES 

international cohort,9 a 60% reduction in Spain,13 and 
a 20.9% reduction in France.14

In some of the reports, the reduction in EGS may 
be skewed because of the shift to non-operative 
management of acute surgical conditions in the 
pandemic period. In the pandemic era, the strategy 
of non-operative management was advocated by some 
groups for selected cases such as uncomplicated acute 
appendicitis, cholecystitis, and colonic diverticulitis.15 
However, our institution maintained standard 
operative indications and techniques throughout the 
pandemic, opting against a non-operative approach. 
This consistency strengthens the internal validity of 
our findings by minimising treatment bias. 

The demographic characteristics of patients in terms 
of gender, age, and comorbidities were comparable 
between the two periods. Contrary to expectation, 
there was a marked decrease in ASA IV cases during 
the pandemic. This may reflect an avoidance of 
hospital care by severely comorbid patients or triaging 
of critical cases to designated COVID-19 centres.

Regarding surgical pathology, although the overall 
distribution was similar, we observed a significant 
reduction in appendicitis, soft tissue infections, and 
urological emergencies.  In contrast, the number of 
EGS for biliary disorders increased significantly in 
the COVID period. We are unable to postulate a 
hypothesis for the increase in the number of biliary 
problems during the pandemic. Other studies have 
documented both increased and decreased incidences 
of acute cholecystitis during the pandemic.16 
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EGS includes appendicitis, acute cholecystitis, 
perforated diverticular disease, and intestinal 
obstruction. This unique group of surgical conditions 
has a higher risk for morbidity and mortality if 
treatment is delayed. During the COVID period, 
delays in seeking treatment and consultation were 
unavoidable because of the stringent perioperative 
protocols. These delays will subsequently lead to more 
advanced acute diseases and worse postoperative 
prognosis. Nevertheless, our findings revealed no 
significant differences in hospital length of stay 
for most surgical disorders, except for small bowel 
pathologies. ICU/HDU admissions were generally 
comparable, with a notable increase observed for 
colorectal emergencies requiring critical care during 
the pandemic (variation: 43.5%, p < 0.05).

The mortality rate for each specific surgical disorder 
in the COVID group was comparable to that of the 
pre-COVID group. Despite the many challenges 
in the delivery of surgical care during the COVID 
pandemic, we did not observe any evidence of 
inferior postoperative outcomes as compared to the 
pre-COVID cohort. In a scoping review, Karlafti E 
et al, observed no statistically significant difference 
in fatality rates and complications between the pre-
pandemic and pandemic groups in most studies.17 We 
postulate that the health personnel’s willingness to 
quickly adapt to the evolving crisis of the pandemic 
helped to maintain the accessibility, continuity, and 
quality of emergency surgery. 

Moving forward, several measures are essential to 
strengthen the resilience of EGS services during 
public health emergencies. The Ministry of Health 
can enhance EGS preparedness by developing 
standardised national protocols to ensure the 

continuity of essential services during public health 
crises without compromising safety. Regular crisis 
simulation training for surgical teams would enhance 
preparedness and response capabilities.

The implementation of telecommunication 
technologies has proven invaluable during the 
COVID-19 pandemic, enabling healthcare providers 
to remotely triage patients, reduce unnecessary 
hospital visits, and effectively prioritise urgent surgical 
cases. Telemedicine also facilitated postoperative 
follow-ups and monitoring for patients with less 
critical conditions, minimising exposure risks 
while maintaining quality care.18 Finally, fostering 
collaboration between the public and private sectors 
can help optimise resource allocation during critical 
periods.20

Conclusion

The study highlighted a significant overall reduction in 
emergency surgical procedures during the COVID-19 
pandemic, aligning with global observations. However, 
despite the unprecedented constraints on healthcare 
systems, the outcomes of emergency surgeries 
including length of stay, ICU/HDU utilisation, and 
30-day mortality remained comparable to the pre-
pandemic period. The pandemic acted as a powerful 
catalyst, driving innovations in workflow, resource 
allocation, and perioperative protocols. To improve 
emergency surgical care in Malaysia post-COVID, 
key strategies include optimising resource allocation, 
enhancing infrastructure, adopting flexible training 
methods, establishing clear triage protocols, expanding 
telemedicine, and strengthening data collection 
and policy support to ensure system resilience and 
preparedness for future crises.18,19
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Limitations and Future Directions 
Although the study offers valuable insights, some 
limitations should be acknowledged. The single-
centre retrospective design may limit generalisability. 
Additionally, the impact of various pandemic waves 
and the evolving nature of the healthcare response 
over time could influence the observed trends. Future 
research could explore the long-term effects of the 
pandemic on emergency general surgery, investigate 
patient perspectives and decision-making processes 
during the pandemic, and assess the sustainability of 
adapted healthcare practices. Collaborative studies 
involving multiple centres could provide a more 
thorough understanding of the wider impact of the 
pandemic on emergency surgical care. 
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