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ABSTRACT
Background: The emergence of the coronavirus disease 2019 (COVID-19) pandemic led to significant changes in global 
healthcare systems, with a particular emphasis on prioritizing COVID-19 patients, even in emergency surgical scenarios. 
This study aimed to explore the impact of COVID-19 on the presentation and management of acute appendicitis cases in 
Saudi Arabia.
Patients and Methods: This retrospective study was carried out at King Abdulaziz University Hospital (KAUH) from 
March 2019 to March 2021, encompassing all patients with appendicitis during this time frame. The data collected 
included demographic characteristics, clinical symptoms, laboratory findings, time taken before seeking medical help, 
diagnostic approaches, treatment strategies, postoperative complications, and hospital stay duration.
Results: A total of 238 patients with acute appendicitis were hospitalized during the study, with a predominance of male 
patients (59.7%). Of these, 72.3% (174) were admitted during the pandemic period. Perforated appendicitis was diagnosed 
in 25 (10.5%) individuals. There were no significant differences observed between pre- and postpandemic periods 
concerning the time from presentation to surgery (P=0.741), postoperative complications (P=0.563), ICU admissions 
(P=0.637), readmissions (P=0.234), and overall length of hospital stay (P=0.228). However, notable associations were 
noted in blood loss (P<0.001) and postoperative length of stay (P=0.021) between the two periods.
Conclusion: Throughout the COVID-19 pandemic, there were no discernible differences in the duration from presentation 
to surgery, complications, ICU admissions, readmissions, and total length of hospital stay compared with the pre-pandemic 
period.
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INTRODUCTION                                                                 

Acute appendicitis (AA) stands out as a common cause 
of acute abdominal pain necessitating prompt medical 
intervention[1]. Cardinal symptomatology typically entails 
pain in the right lower quadrant of the abdomen, often 
accompanied by localized tenderness and muscle stiffness[2]. 
While the precise etiology of AA remains somewhat 
elusive, several contributing factors have been recognized, 
encompassing fecal content, viral and bacterial infections, 
and potential obstruction from tumors[3]. The lifetime risk 
of developing AA is estimated to be ~8%, with a noted 
male predisposition[4]. Varied age groups exhibit significant 
diversity in clinical presentations. Despite the availability 
of nonsurgical alternatives like antibiotic therapy, surgical 
appendectomy remains the primary treatment modality for 
AA. Recent studies have pointed to antibiotic therapy as 

a viable option for select individuals with radiologically 
confirmed uncomplicated appendicitis[5].

The emergence of the novel severe acute respiratory 
syndrome coronavirus 2 (SARSCoV-2) virus, leading to 
the COVID-19 disease, was initially reported in China 
in December 2019. The WHO officially declared the 
COVID-19 outbreak a global pandemic on March 11, 
2020[6]. The highly contagious nature of the virus prompted 
a rapid saturation of healthcare facilities, compelling 
various nations to initiate emergency protocols and enforce 
mandates for residential confinement. However, concerns 
regarding potential exposure to the virus among patients 
visiting emergency departments resulted in a notable 
decline in emergency department visits[7]. This decrease in 
patient footfall might have caused delays in the diagnosis 
and treatment of several urgent medical conditions. Given 
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the transmission risks associated with SARS-CoV-2 
during surgical procedures, there has been a shift toward 
nonoperative management strategies amid the ongoing 
pandemic[8]. In light of the COVID-19 crisis, the approach 
to treating AA has pivoted toward a more cautious and 
conservative stance. Our study seeks to investigate whether 
there was a delay in the presentation and management 
of acute appendicitis during the COVID-19 pandemic 
compared with pre-pandemic periods.

PATIENTS AND METHODS:                                                                             

This retrospective study was conducted at a single center, 
comparing appendicitis patients who presented before the 
COVID-19 pandemic with those who presented during 
the pandemic. The analysis focused on demographics, 
diagnosis, treatment approaches, and complications. Data 
collection for pandemic-related cases spanned from March 
2020 to December 2021.

The study was carried out at King Abdulaziz University 
Hospital (KAUH), renowned as the largest tertiary hospital 
in the Western region, boasting a bed capacity of 1,067.

Primary data collection and patient inclusion were 
facilitated through the hospital’s PHOENIX system. 
Secondary data collection, to supplement missing 
information, was achieved through necessary phone calls. 
The gathered data encompassed demographic profiles, 
presenting symptoms, clinical indicators, and laboratory 
results. Detailed information on symptom duration and 
the timing of seeking medical assistance was recorded. 
Diagnostic modalities and treatment regimens for each 
patient were also documented. Postoperative data, 
including complications, duration of hospital stay, and 
intraoperative blood loss, were meticulously recorded.

Statistical analysis was performed using IBM SPSS 
Statistics software version 24.0. Quantitative variables 
were presented as mean ± SD and ranges, while qualitative 
variables were expressed as raw values, proportions, and 
percentages. Associations between categorical variables 
were assessed using Pearson’s χ2 test, and continuous 
variables were analyzed using the Student’s t-test. A                     
P value below 0.05 was considered statistically significant.

RESULTS:                                                                          

The study analyzed a total of 238 patients, with males 
comprising 59.6% of the cohort. Age distribution revealed 
that over a third (37.1%) were 18 years old or younger. 
Smoking was reported in 15.4% of patients, while 16.7% 
had comorbidities, including diabetes (6.3%), hypertension 
(2.9%), asthma (2.1%), and other conditions (5.4%). 
American Society of Anesthesiologists (ASA) scores 
indicated that 70.6% were class I, 25.6% were class II, 
2.9% were class III, and 0.8% were class IV.

Diagnosis methods included computed tomography 
(81.9%), clinical diagnosis (2.1%), MRI (1.3%), and 
diagnostic laparoscopy (0.8%). The majority (94.5%) 
underwent laparoscopy, with 13.9% undergoing 
ultrasound, 4.2% open laparotomy, and 1.3% transitioning 
from laparoscopy to open laparotomy. Acute appendicitis 
was prevalent in 66.4% of patients, while 23.1% had 
acute noncomplicated cases, and 10.5% had a perforated 
appendix or appendicular abscess.

Of the cases, 72.5% occurred during the pandemic 
period. Comparisons between pre-pandemic and pandemic 
presentations showed similarities in gender distribution, 
ASA scores, diagnostic methods, treatment approaches, 
and appendicitis types. However, there was a statistically 
significant association between age groups and the time 
of presentation (P value=0.039). Refer to (Table 1) for 
detailed results.

Further analysis of the presentation period (prepandemic 
vs. pandemic) revealed significant associations with blood 
loss during surgery (P value<0.001) and postoperative 
length of stay (P value=0.021). No statistical associations 
were found for the duration from presentation to surgery, 
complications, ICU admission, readmission, or total length 
of stay based on the presentation period. Refer to (Table 2) 
for comprehensive results.

Comparisons of the duration of pain reported by 
patients showed that 65.1% sought healthcare within one 
day or less before the pandemic, compared with 75.5% 
during the pandemic. Moreover, 6.9% waited for 2–5 days 
before the pandemic, compared with 13.6% during the 
pandemic. Detailed insights are illustrated in (Fig. 1).

Table 1: Comparison of the baseline, diagnostic, and treatment characteristics between patients presenting before and during the pandemic

Period
Variables During pandemic (%) Before pandemic (%) Total (%) P value

Blood loss during surgery
 Mild 88 (51.2) 15 (22.7) 103 (43.3) <0.001
 Minimal 60 (34.9) 45 (68.2) 105 (44.1)
 Moderate 16 (9.3) 2 (3) 18 (7.6)
 Severe 8 (4.7) 4 (6.1) 12 (5)
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LOS (ER to procedure)
 3 days 9 (5.2) 5 (7.6) 14 (5.9) 0.741
 4 or more 9 (5.2) 2 (3) 11 (4.6)
 Next day 17 (9.9) 5 (7.6) 22 (9.2)
 Same day 137 (79.7) 54 (81.8) 191 (80.3)
Complications
 Yes 9 (5.2) 3 (4.5) 12 (5) 0.563
 No 163 (94.8) 63 (95.5) 226 (95)
ICU admission
 Yes 8 (4.7) 3 (4.5) 11 (4.6) 0.637
 No 164 (95.3) 63 (95.5) 227 (95.4)
Readmission
 Yes 8 (4.7) 1 (1.5) 9 (3.8) 0.234
 No 164 (95.3) 65 (98.5) 229 (96.2)
Follow-up
 Healthy 155 (90.1) 58 (87.9) 213 (89.5) 0.385
 Not 17 (9.9) 8 (12.1) 25 (10.5)
LOS (postoperative)
 One day 77 (44.8) 31 (47) 108 (45.4) 0.021
 2–3 days 49 (28.5) 23 (34.8) 72 (30.3)
 4–8 days 32 (18.6) 12 (18.2) 44 (18.5)
 More than 8 days 14 (8.1) 0 14 (5.9)
LOS (total)
 One day 26 (15.1) 8 (12.1) 34 (14.3) 0.228
 2–3 days 72 (41.9) 36 (54.5%) 108 (45.4)
 4–8 days 55 (32) 19 (28.8) 74 (31.1)
 More than 8 days 19 (11) 3 (4.5) 22 (9.2)

LOS, length of stay.

Table 2: Comparison of hospital length of stay and surgery-related outcomes between patients presenting before and during the pandemic

Period
Variable Groups During pandemic Before pandemic Total P value

Sex Male 98 (57) 44 (66.7) 142 (59.7) 0.111
Female 74 (43) 22 (33.3) 96 (40.3)

Age group Lowest throughout 18 70 (40.7) 18 (27.3) 88 (37) 0.039
18–25 years 32 (18.6) 20 (30.3) 52 (21.8)
26–35 years 29 (16.9) 17 (25.8) 46 (19.3)
Highest thru 35 41 (23.8) 11 (16.7) 52 (21.8)

ASA report I E 119 (69.2) 49 (74.2) 168 (70.6) 0.743
II E 46 (26.7) 15 (22.7) 61 (25.6)
III E 5 (2.9) 2 (3) 7 (2.9)
IV E 2 (1.2) 0 2 (0.8)

Method of diagnosis Clinical 4 (2.3) 1 (1.5) 5 (2.1) 0.829
CT 139 (80.8) 56 (84.8) 195 (81.9)
Diagnostic laparoscopy 1 (0.6) 1 (1.5) 2 (0.8)
MRI 2 (1.2) 1 (1.5) 3 (1.3)
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DISCUSSION                                                                  

The impact of the COVID-19 pandemic on clinical 
practices has been profound, necessitating significant 
adaptations to address infection transmission concerns, 
self-isolation protocols, and workforce limitations[9,10]. 
This global health crisis has placed immense strain 
on healthcare infrastructure, directly influencing the 
delivery of patient care both in visible and unseen 
ways[11]. Our study aimed to evaluate the repercussions 
of the pandemic on AA presentation, management, and 
complications within Saudi Arabia. Despite the scarcity 
of data on AA management during the pandemic in the 
region, some evidence points to the continuation of 
AA procedures amid these challenging times.

In a specific institution-based study by Alsaigh              
et al., nearly two-thirds of patients undergoing surgical 
interventions were diagnosed with AA[12]. Interestingly, 
while delays in non-COVID-19-related diagnoses have 
been widely documented[13], a decline in AA cases 
during the pandemic, as seen in other studies[14,15], was 
not observed in our investigation. Traditionally, AA is 

classified into uncomplicated and complicated forms, 
with the latter encompassing severe conditions such as 
perforation, abscess formation, and peritonitis, often 
requiring prompt intervention due to increased risks 
associated with prolonged symptoms[16].

Contrary to certain reports, our study did not find 
a significant correlation between the pandemic period 
and metrics like the duration of hospital stay and 
postoperative complications. However, contrasting 
results from Passoni et al. highlighted a substantial 
rise in complicated AA cases during the COVID-19 
peak, along with extended onset-to-admission 
times[17]. Furthermore, other researchers like Burgard 
et al. noted delays in symptom presentation during the 
initial pandemic stages, with a subsequent increase in 
complex appendicitis cases postpandemic[18].

Various imaging tools like CT play a crucial 
role in AA diagnosis, with our study predominantly 
employing this modality. Similarly, other researchers 
have shown no significant association between the 
pandemic period and duration of hospital stay and 

Treatment modality Laparoscopic 161 (93.6) 64 (97) 225 (94.5) 0.471
Laparoscopic to laparotomy 3 (1.7) 0 3 (1.3)
Open appendectomy 8 (4.7) 2 (3) 10 (4.2)
US 26 (15.1) 7 (10.6) 33 (13.9)

Type of appendicitis Acute appendicitis 113 (65.7) 45 (68.2) 158 (66.4) 0.894
Acute noncomplicated 40 (23.3) 15 (22.7) 55 (23.1)
Perforated and abscess 19 (11) 6 (9.1) 25 (10.5)

Fig. 1: Comparison of the duration of pain before hospital presentation between patients presenting before and during the pandemic,                      
P value=0.05.
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postoperative outcomes. The findings are in alignment 
with previous studies, suggesting consistency in 
certain outcome measures when comparing pre- and 
post-pandemic eras[19,20].

Notably, the studies of Aharoni et al., Poget                     
et al., and Bickel et al. reinforce the notion that the 
COVID-19 pandemic did not substantially alter the 
manifestation, progression, or therapeutic approaches 
for individuals with AA[21–23]. While minor shifts in the 
prevalence of complicated appendicitis were noted, 
the overall management and outcomes of AA remained 
largely stable during the pandemic period, reflecting 
the resilience and adaptability of healthcare systems in 
navigating unprecedented challenges.

The incidence of complicated acute appendicitis 
(including suppurative appendicitis, gangrenous 
appendicitis, and peri-appendicular abscess) surged 
notably during the pandemic period compared with the 
control group, resulting in an extended average hospital 
stay[23]. Laparoscopic appendectomy has emerged as a 
superior choice over open appendectomy, showcasing 
benefits in postoperative pain management, reduced 
wound infection rates, shorter hospital stays (often 
within 1–3 days postoperatively), and quicker 
recovery times. This aligns with similar observations 
in studies conducted in Istanbul, Turkey, and South 
Korea, highlighting a consistent readmission rate 
within 30 days[24,25]. The preference for laparoscopic 
appendectomy stems from its ability to minimize 
scarring, diminish postoperative discomfort, and 
expedite recovery, with most patients undergoing the 
procedure on the same day as their emergency room 
presentation.

However, certain limitations warrant consideration 
in our study. First, a potential selection bias could have 
influenced the outcomes due to the retrospective nature 
of the study, predominantly involving individuals 
diagnosed at a single hospital with uncomplicated 
appendicitis. Second, differences in healthcare 
systems and pandemic contexts across countries raise 
challenges in generalizing our findings to diverse 
populations. Moreover, long-term follow-up data is 
necessary to track the recurrence of appendicitis in 
conservatively managed patients. Notably, no apparent 
disparities in the complications of acute appendicitis 
were observed at King Abdulaziz University Hospital 
(KAUH) before and during the COVID-19 pandemic, 
underscoring the stability in managing this condition 
across varying time frames.

CONCLUSION                                                                                       

In conclusion, the global healthcare landscape has 
been significantly impacted by the COVID-19 pandemic, 
introducing challenges in patient care delivery. Nonetheless, 

our study indicates that within Saudi Arabia, the pandemic 
did not notably alter the presentation, management, or 
complications of acute appendicitis. CT scans retained 
their prominence as the primary diagnostic tool, while 
laparoscopic appendectomy continued to be the favored 
treatment modality. The stability in factors such as hospital 
stay durations, readmission rates, and symptom durations 
pre-ER presentation suggests that the healthcare system at 
King Abdulaziz University Hospital (KAUH) effectively 
navigated acute appendicitis cases during the pandemic, 
demonstrating a capacity to uphold care standards and 
minimize transmission risks.

Moving forward, future investigations are imperative 
to unveil the enduring repercussions of the pandemic 
on acute appendicitis and broader healthcare dynamics. 
Understanding the enduring effects on medical conditions 
and healthcare systems at a national and global scale will 
be vital for sustaining quality patient care and adapting to 
evolving healthcare challenges.
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