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INTRODUCTION
Wuhan (in China), from where Coronavirus disease (COVID-19) 
started in December 2019 leading to Severe Acute Respiratory 
Syndrome, became epidemic. Later on it was declared as pandemic by 

thWHO (World Health Organisation) on 11  March 2020 [1] . Due to 
implementation of luckdown phase in national  level, both emergency 
and elective care has been reduced to only those come with acute 
emergency resulting delayed presentation advanced stage of the 
disease. Out of these,  acute appendicitis is having around 7% 
probability of occurrence over one's life time [2] . Acute appendicitis is 
a common gastro-intenstinal disease affecting  5.7–57 per 1lakh 
individual each year with a highest incidence in children and 
adolescents. Acute appendicitis is the most common reason for 
emergency abdominal surgery and must be distinguished from other 
causes of abdominal pain. When the diagnosis is delayed, it may be 
complicated by perforation and inammatory mass in 2-10% cases [3]. 
However overall diagnostic accuracy achieved by traditional history, 
physical examination and laboratory tests has been approximately 
80%. Imaging. CT Scan and other imaging modalities have been used 
when diagnosis is unclear. i.e. in other words approximately 45% do 
not display classic signs of acute appendicitis, making imaging a 

rdpotential useful tool  i.e. approximately 1/3 of patients have normal 
  WBC counts and some are afebrile until perforation [4] . In such 

situation CT and other imaging modalities can aid the diagnosis. 
Ultrasonography is safe and readily available with the accuracy rate 
between 71-97%, although it is highly operator dependent and difcult 
in patient with a large body habitus. While there is controversy 
regarding the use of USG , CT Scan technique is best with accuracy 
rate between 93-98%.

AIM AND OBJECTIVE
To compare the clinical presentation, grade of presentation and post-
operative complication of acute appendicitis  before (July 2019- 
February 2020) and during ( March 2020 –  October2020) the COVID-
19 pandemic.

METHOD AND MATERIAL
Source of data- Patients admitted in department of General Surgery 
,Veer Surendra Sai Institute of Medical Science And Research 
(VIMSAR),  Burla, Sambalpur,  Odisha, India with clinical diagnosis 
of acute  appendicitis were reviewed during our study period. 

Study period -  From  July 2019 to February 2020 (Before COVOD-
19 pandemic) From March 2020 to October 2020 (During COVID-19 
pandemic)

Calculated sample size (n) – 100 ( 65 and 35 cases, pre-pandemic and 
during  Pandemic respectively )

INCLUSION CRITERIA- 
Ÿ Patients between 15 to 75 years of age irrespective of sex with 

clinical diagnosis of acute appendicitis, and who were undergone 
appendicectomy

EXCLUSION CRITERIA-
Ÿ Age below 15 years and more than 75 years.
Ÿ Immuno-compromised patients
Ÿ Patients with other diseases

METHOD OF COLLECTION OF DATA-Details of cases were 
recorded including history and clinical examination. Age, gender, and 
clinical characteristics  (presence of abdominal pain, fever, guarding 
in right iliac fossa, elevation of C-reactive protein levels, leucocyte 
counts with all routine investigations ), intra-operative procedure, 
post-operative hospital stay, and complications of patients were noted. 
Complications encountered at and after surgery were evaluated. 

Study design – Based on clinical and radiological features, cases 
divided into

=  2-groups as follows
A.  pre-pandemic group( group-1) i.e. having  65 cases
B. pandemic group (group-2)  i.e. having 35 cases
= 5- grades as follows
A. Grade-1  (Probable appendicitis)
B. Grade-2 (Appendicitis)
C. Grade-3 (Appendicular perforation)
D. Grade-4 (Appendicular abscess)
E. Grade-5 (Complicated appendicitis / appendicular mass)

STATISTICAL ANALYSIS- Two patients groups were compared 
using  Chi-square test and student's t test. P-value of < 0.05 indicated a 
statistically signicant difference for all comparisons. 
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ABSTRACT
BACKGROUND - Acute appendicitis is having around 7% probability of occurrence over one's life time . Acute appendicitis is a common gastro-
intenstinal disease affecting   5.7–57 per 1lakh individual each year with a highest incidence in children and adolescents. Acute appendicitis is the 
most common reason for emergency abdominal surgery and must be distinguished from other causes of abdominal pain. AIM AND OBJECTIVE 
- To compare the clinical presentation, grade of presentation and post-operative complication of acute appendicitis  before (July 2019- February 
2020) and during ( March 2020 –  October2020) the COVID-19 pandemic.  Based on clinical and radiological features, cases divided METHOD -
into 2-groups [ pre-pandemic group( group-1) i.e. having  65 cases, and pandemic group (group-2)  i.e. having 35 cases] and  5- grades [Grade-1  
(Probable appendicitis), Grade-2 (Appendicitis), Grade-3 (Appendicular perforation), Grade-4 (Appendicular abscess), Grade-5 (Complicated 
appendicitis / appendicular mass).  Out of 100 cases enrolled, 65 and 35 cases belongs to pre-pandemic period and pandemic period RESULTS-
respectively. Higher grades, post-operative complications were more common  in pandemic period.  This pandemic period CONCLUSION -
affects diagnosis, treatment protocol, and increases post-operative complications, which may be due to delayed presentation in casualty 
department resulting delayed diagnosis and advanced stage of the disease . 
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RESULTS
Out of 100 cases enrolled, 65 and 35 cases belongs to pre-pandemic 
period and pandemic period respectively with age ranges between 15-
75 years.

Table 1: Demographic status

Table 1: The mean age  in group-1 and group-2 were 37.5 years and 
36.5 years, with SD=18.43 and 17.78 respectively. Male to female 
ratio in group-1 and  group-2 were 80:20 and 74:26. Overall males 
were predominantly affected with ratio 78 : 22 in this study ,which is 
statistically signicant.

Table 2 : Comparison of grades of appendicitis in pre-pandemic 
and pandemic period.

Table 2 : Grade 2 (66.3%) and grade 3 (42.9%) having highest 
incidence in pre-pandemic and pandemic period respectively. Overall 
grade 1 and 2 in pre-pandemic period have more than 50% incedence, 
and grade3 and 4 in pandemic period have more than 50% incidence. 
That states higher grades were more common at presentation  in 
pandemic period which is statistically signicant (p-value < 0.05). 

Table 3 : Post-operative complications during  pre-pandemic and 
pandemic period.

Table 3 : Post-operative complications were more common during 
pandemic period. Incidence of wound infection(46%) and mean 
hospital stay(9 days)  were  higher in pandemic group with p-value < 
0.05, which is statistically signicant.

DISCUSSION
On comparing pre-pandemic period, pandemic period affects younger 
age group in both sexes , mean age in years 37.5 vs 36.7 (Table-1). In 
our study the number of cases with acute appendicitis are lower ( 65 
cases vs 35 cases) in pandemic period, which is similar to Javier et al 
study in Columbia( 141 cases vs 55 cases) .   [5]

Higher grades like appendicular perforation and appendicular abscess 
(constitutes 71.4%), were more common in pandemic period 
comparison to pre-pandemic period where lower grades ( like probable 
appendicitis, appendicitis ) were predominant (p-value < 0.05), which 
is similar to the study by H.Javanmard-Emamghissi et al and Javier 
Romario et al . (Table-2)

This pandemic period affects diagnosis, treatment protocol, and 
increases post-operative complications, which may be due to delayed 
presentation in casualty department resulting delayed diagnosis and 
advanced stage of the disease  (Table-3) . As a result of delayed 

presentation and no use of laparoscopic surgeries due to restriction 
imposed by the corona infection , post-operative hospital stay and 
wound infection rate were also high  [6].

Many factors were responsible for delayed presentation on hospital 
during pandemic period. In study by Ori Snapiri et al concluded the 
fear of contracting with COVOD-19 in public places such as hospital 
or casualty, inadequate clinical examination in hospital set up and with 
more of telemedicine concepts resulting in misdiagnosis are quoted as 
primary reasons [7]. Another study by Lazzerini M et al in Italy 
postulated it reects the scarcity of the resources available as a result of 
pandemic based resolutions and fear grip of the people to get exposed 
to corona infections in the hospital. [8]

CONCLUSION
This pandemic period affects diagnosis, treatment protocol, and 
increases post-operative complications, which may be due to delayed 
presentation in casualty department resulting delayed diagnosis and 
advanced stage of the disease . 

REFERENCE –
1. AndersenK G et al. The proximal origin of SARS-CoV -2. Nature  Medicine. 

2020;26:450-452.
2. Addoss DG et al. The epidemiology of appendicitis and appendectomy in united states. 

American  Journal  Epidemiology. 1990 Nov 1;132(5):910-25.
3. Liu CD, McFadden DW. Acute abdomen and appendix.  Surgery in Practice and Science 

Principle. 1997;2:1246-61.
4. Nitecki S, Assalia A, Schein M. Contemporary management of the appendiceal mass. 

British Journal of Surgery. 1993 Jan;80(1):18-20.
5. Javoer Romero, MDet al. Acute Appendicitis during COVID-19 : Changes in clinical 

presentation and CT ndings, American College of Radiology. 1546-1440/20/$36.00. 
https://doi.org/10.1016/j.jacr.2020.06.002.

6. DiSaverio S, Podda M, DeSimone B. Diagnosis and treatment of acute appendicitis: 
2020 update of the WSES Jerusalem guidelines. World Journal of Emergency Surgery. 
2020;15:27.

7. Ori Snapiri, Chen Rosenberg Danziger et al. Delayed diagnosis of paediatric 
appendicitis during the COVID-19 pandemic. Acta Paediatrica. 2020;00:1-5. 
Wileyonlinelibrary.com/journal/apaDOI:10.1111/apa.15376.

8. Lazzerini M et al. Delayed access or provision of care in Italy resulting from fear of 
COVID-19. Lancet Child & Adolescent  Health.2020.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Factor Pre-pandemic 
period (n=65)

Pandemic period (n=35) p-value

Mean age,  (SD) 37.5 (18.43) 36.7 (17.78) > 0.05
Gender- Men, 

Women
52 (80%) 26 (74%) Ÿ 0.05

13 (20%) 9  (26%)

Period Grade-1 Grade-2 Grade-3 Grade-4 Grade-5 p-value

Pre-
pandemic 

period
(n=65)

7 (10.8%) 43 
(66.3%)

5(7.8%)   2(3.2%)   8(11.9%) < 0.05

Pandemic 
period
(n=35)

1 (2.89%)  7 (20%) 15 
(42.9%)

 10 
(28.5%)

 2 (5.8%)

 Wound 
infection

Mean hospital stay Mortality

Pre-pandemic period 
(n=65)

4 (6.3%) 6.3 days 0 (0%)

Pandemic period
(n=35)

16  (46%) 9 days   (2%)

p-value   0.002 0.0123

Chi-square value    50.3212  7.8532


