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Abstract
Background

In this study, we investigated how the incidence and course ofacute appendicitis (AA) changed

in children, during the pandemic.
Methods

Children diagnosed with AA during the one-year pandemic period after the first COVID-19
case in Turkey and the previous one year were included in the study. Children were divided
mnto two groups: those hospitalised during the pandemic (group A) and hospitalized in the
previous year of the pandemic (group B). Furthermore, we compared the findings obtained for
COVID-19-positive and COVID-19-negative children in the whole study group and within
group A.

Results

In our study, a significant difference was found between the two groups in terms of gender, the
rate of vomiting and number of days of vomiting. Complicated AA findings were found more
frequently from the results of patients in group B than in group A. In addition, the hospital stay
was longer, and the mean number of days with fever, and mean body temperature were higher

in COVID-19 positive patients in the whole study group and within group A.

Conclusions

Contrary to most studies in the literature, in our study patients were admitted to hospital later
in the pre-pandemic period, and therefore the frequency of complicated AA might have been
more common in these patients. In conclusion, the arrangements and warnings of health
authorities during the pandemic, might have reduced the anxiety and the hesitancy of the
families to go to the hospital and relatively the rate of complicated acute appendicitis.

Keywords: Acute appendicitis, abdominal pain, children, COVID-19, pediatric surgery



Introduction

Acute appendicitis (AA) is inflammation of the appendix vermiformis. Appendicitis is the most
common cause of surgical abdominal pain in children and requires urgent abdominal surgery.
The lifetime risk of having appendicitis is between 7-10%. The incidence of appendicitis is 1-
2/10000 in children under the age of 4 years, and 9- 28/10000 in children under the age of 14
years. It is most common in the second decade, between the ages of 10-12 years and is more
common in boys (1-3). Complications may develop in 25-70% of children diagnosed with AA
(4,5). When diagnosed late, its mortality and morbidity rates are high (2-5). AA diagnosis is
achieved using clinical, laboratory and imaging findings.

Gastromtestinal symptoms of patients in the pediatric age group with COVID-19 may be
confused with appendicitis (6-9). Multisystem mnflaimmatory syndrome in chidren (MIS-C)
should also be considered in children with prominent gastromtestinal symptoms and a history
of recent COVID-19 exposure or infection. Radiological examination and laboratory findings

are necessary for differential diagnosis (6-9).

In addition, it was reported that there may be a relationship between AA and COVID-19 (6-9).
Some studies report that COVID-19 can induce lymphoid follicular hyperplasia i the colonic
epithelium lining the appendix leading to luminal obstruction, inflammation, and ischemia (6-
10). Case series studies reported that AA cases with COVID-19 have a more complicated

disease course (6).

The COVID-19 pandemic has had a significant impact on healthcare systems. Fear of families
coming into contact with infected people, warnings of authorities not to leave the house unless
necessary, and the effort of emergency services to cope with abnormal patient load has resulted
n late diagnosis and complication of diseases other than COVID-19. Some studies have

reported an increased rate of complicated and/or perforated appendicitis in children during the
pandemic period (1, 2, 5, 7, 11-29).

In this study, we investigated how the incidence and course of AA changed in children, during

a one-year period of the pandemic, especially when the restrictions were more intense.
Materials and Methods

A retrospective study was conducted at the State Hospital of Denizli, Department of Pediatric
Surgery. Children diagnosed with AA by a pediatric surgeon with clinical, laboratory, and
radiological findings, during the one-year pandemic period after the first COVID-19 case in



Turkey (March 18, 2020 and March 18, 2021) and the previous one year (March 18, 2019 and
March 18, 2020) were included in the study. Polymerase chain reaction (PCR) tests to detect
COVID-19 were performed for all patients who were hospitalized and included in the study
during the pandemic. Patient information was obtained from their epicrisis and patient hospital
files. Children were divided into two groups: those hospitalised during the pandemic (group A)
and hospitalized i the previous year of the pandemic (group B). The demographic information
of the two groups, duration of symptoms before admission to the hospital, clinical and
laboratory findings, radiological features, treatments, surgical and pathological findings, length
of stay in hospital, and prognoses were compared. In addition, we compared the findings
obtained for COVID-19-positive and COVID-19-negative children in the whole study group.
Furthermore, the clinical and laboratory findings of patients in group A analysed according to
their COVID-19 status

Consent from the patient and from ther parents to participate in the study was obtaned at the
time of their hospitalization. Before starting the study, approval of the health ethics committee
(Ethical Committee of Pamukkale University Faculty of Medicine, date of approval 16/03/2021
and 06 approval number), the permission of the Ministry of Health, and the chief physician of

the hospital were obtained.
Statistical Analysis

For statistical analysis, SPSS (Statistical Package for the Social Sciences) 23.0 software (IBM
SPSS Statistics, IBM Corporation) was used. For statistical analyses, the Chi-square test,
Student’s t-test, and Mann—Whitney U-test were used; p <.05 was considered statistically
significant.

Results

A total of 285 children diagnosed with AA were included in our study. When all children
included in the study were examined, 61.4% (n:175) were boys and the majority were between
the ages of 9-15 years (n:150, 52.6%). The most common complaint was abdominal pain and it
was present in all cases. Overall, 272 (95.4%) children reported vomiting and 99 (34.7%) fever.
On physical examination, abdominal pain was localized to the right lower quadrant n 202
(70.9%) children, diffuse in 83 (29.1%) children, and rebound was detected in 95 (33.3%).
About 22% of the patients (n:64) were overweight. Children with atypical findings and children
who could not be evaluated with physical examination due to their young age underwent US to

rule out conditions that could be confused with AA, especially, MIS-C. CT was performed if



the appendix could not be visualised on ultrasound and if a diagnosis could not be made using
ultrasound despite clinical suspicion. Abdominal ultrasound was performed in 218 children and
was normal in 49 (22.5%), compatible with simple AA in 160 (73.4%), and compatible with
complicated AA in 9 (4.1%). Abdominal CT was performed in 49 patients and was normal in
8 (16.3%), compatible with simple AA in 38 (77.5%), and compatible with complicated AA in
3 (6.2%). Two children diagnosed during the pandemic were treated without surgery. When the
operative results were analysed, simple AA was found in 216 (75.8%) patients, and complicated
and/or perforated AA was found in 53 (18.6%) patients. By pathological examination, simple
AA was found in 221 (77.5%) patients, and complicated and/or perforated AA was found in 49
(17.2%) patients. The negative appendectomy rates in groups A and B were 3.9% and 4.6%,

respectively.
Demographic Features of Groups A and B

When the children were divided nto two groups, the pre-pandemic period (Group B) and the
pandemic period (Group A), their numbers (142 vs 143) (49.8% vs 50.2%) were similar. When
the demographic characteristics were examined, a significant difference was found between the
two groups in terms of gender. Although the ratio of boys (69.7%, n:99) was higher than that
of girls i group B, this difference almost disappeared in group A (53.1%. n:76) (p=0.01).
(Table 1)

Clinical Findings in Groups A and B

When the symptoms were questioned, only the rate of vomiting and number of days of vomiting
were statistically different between the two groups. Vomiting was more frequent (141 vs 131,
99.3% vs 91.6%) (p=0.01) and the vomiting duration was longer (1.93 days vs 1.90 days)
(p=0.04) n Group B. There were no statistically significant differences in physical exammnation

findings between the two groups (Table 2)
Laboratory and Radiological Findings of Groups A and B

There were no statistically significant differences between the two groups in terms of laboratory
results other than alanine aminotransferase (ALT). Although within the normal range, the mean
ALT was higher in group A (15.95 vs 13.62 U/L) (p=0.01). Abdominal CT was performed more
frequently during the pandemic period (32 vs 17, 22.4% vs 12%), however CT findings were
not statistically significantly different between the two groups (p=0.12). (Table 3). The findings

obtained as a result of the pathological examination of the surgical material also showed a



statistically significant difference between the two groups. Complicated AA findings were
found more frequently from the pathological results of patients in group B (34 vs 15, 23.9% vs
10.5%) (p=0.01).

COVID-19 Status

COVID-19 was detected in 10 patients included in our study. All positive patients had fever
and underwent surgery. There were no post-operation complications in any patients. However,
the hospital stay was longer (6,40 vs 3,81 days, p<0.001), and the mean number of days with
fever (2 vs 0,50 days, p<0.001), mean weight (58.4 vs 43.11, p=0.01), and mean body
temperature (38.6 vs 37.1, p<0.001) were higher in COVID-19 positive patients. Inthe COVID-
19 negative group, blood leukocyte (11.520 vs 14.871, p=0.45) and thrombocyte (236.200 vs
296.363, p=0.02) numbers were higher than n the COVID-19 positive group. No complicated

AA findings were found in any pathological examinations of these patients’ surgical material

We also analysed the clinical and laboratory findings of patients in group A according to their
COVID-19 status. Similar to the results obtained when all groups of children were analysed,
the hospital stay was longer (7.14 vs 3.83 days, p<0.001) and the mean number of days with
fever (1.86 vs 0.53 days, p<0.001), mean weight (61.6 vs 43.4 days, p=0.01), and mean body
temperature (38.5 vs 37.1, p<0.001) were higher in COVID-19-positive subjects within group
A. In COVID-19-negative subjects within group A, blood leucocyte (10185.71 vs 14619.5,
p=0.04) and thrombocyte (224571.4 vs 292128.5, p=0.04) counts were higher than those in the
COVID-19-positive subjects within group A

Discussion

When the data of all children included i our study were analysed, the demographic
characteristics and clinical findings were similar to those previously reported. As in other
studies, AA was more common in boys and the incidence of AA increased above the age of 5
years, especially in the second decade of life (1-3,30). When the symptoms of the patients were
evaluated, abdominal pain was the most common symptom, followed by vomiting and fever
similar to that previously reported. In addition, right lower quadrant tenderness was present in

most patients. (1-3, 30).

In our study, we noticed that the rate of overweight children was 22.5% (n:64). Although we
could not find any data on the frequency of overweight in AA cases, studies have reported a



direct correlation between body mass index (BMI) or age and the rate of complicated

appendicitis. Based on these data, there is a need for data on obesity in pediatric AA cases.

For children with AA, radiological exammation is performed when necessary and it starts with
ultrasound. CT may be preferred if the appendix cannot be visualized on ultrasound and if a

diagnosis cannot be made with ultrasound despite clinical findings (31). In our study, the

frequency of CT examination was much lower than ultrasound.

When we analysed the operative and pathological results obtained from our study, the rate of
complicated AA in Groups A and B was 18.6% and 17.2%, respectively. In the literature, the
rate of complicated appendicitis varies between 25-70%, and this rate increases as the time
between the onset of symptoms and treatment increases (4). The rate of complicated AA was
lower in our hospital compared to the literature. The fact that cases with high clinical suspicion
are operated on without delay may explain this. However, our negative appendectomy rates
were 4.9% and 4.6%, which were not higher than those previously reported in the literature.
Although negative appendectomy was more common, especially in young children and

postmenarchial girls, it varied between 1-25% m children (32-34).

Similar to that reported previously, gender changed and male dominance disappeared during
the pandemic period (5, 19, 21, 35, 36). However, some studies reported male dominance in

AA contnued during the pandemic and that only perforated AA was increased n men (13, 14,
34, 37-39).

In our study, we observed that complaints of vomiting were more frequent and longer in patients
who were admitted before the pandemic. In addition, complicated AA was more common in
these patients. All these findings show that, contrary to most studies in the literature, patients
were admitted to hospital later in the pre-pandemic period, when vomiting occurs, and therefore
the frequency of complicated AA might have been more common m these patients (1,2, 5, 15,
17-25). In our hospital, pediatric services are located in a separate building, and our pediatric
emergency department is separate from the adult emergency department. Our hospital has
served patients in our city and in the surrounding cities for a long time, and this has promoted
confidence among patients, especially with regard to pediatric surgeries. This confidence
among patients and the complete isolation of pediatric patients from adult patients may have
prevented a decrease in patient admissions during the pandemic. In fact, before the pandemic,
while patients were waiting for abdommal pain to accompany vomiting, they visited the hospital

more frequently, fearing that abdominal pain might be a symptom of COVID-19 during the



pandemic period. In our opinion, the most important reasons associated with the decrease in the
number of complicated AAs and prevalence of vomiting in chidren grup A are as follows: (i)
during the pandemic period, patients visited the hospital more frequently, fearing that
abdominal pain might be a symptom of COVID-19 and (i) the decrease in the anxiety of
families of the children to be exposed to COVID-19 after the first period of the pandemic, as
observed in case of the whole society. However, the arrangement of emergency departments
for pediatric patients may have contributed to the outcome indirectly by at least reducing the
anxiety of the families and may have prevented the feared decrease in the number of admissions
of those with serious illness predicted in the pandemic. In the pre-pandemic period, such
arrangements may not have been effective because there was no concern of exposure to
COVID-19. In addition, considering that most studies in the literature examined the first 3- 6
months of the pandemic, and we examined the one-year period, a decrease in the anxious

approach of families in the latter stages of the pandemic may be an important explanation for
these findings (5, 7, 13, 16, 18, 40-42).

When we examined the radiological results, CT was used more diagnostically during the
pandemic. This situation supports the idea that in the pandemic, surgeons tend to get quick
results for cases where they are not completely sure of the diagnosis, instead of hospitalizing
the patients and examining them intermittently for a long time. This may partly be the result of

practices aimed at reducing the patient load in the hospital and allocating more areas for

excessive numbers of COVID-19 patients.

In our study, the rate of COVID-19 positivity was 3.5% (10 of 285) among all cases and 6.9%
(10 of 143) among cases during the pandemic period, which was higher than that reported in
the literature where the prevalence of COVID-19 in the AA population varies between 5.1%
and 5.8%, and between 2% and 5% in chidren (35, 43, 44). Similar to some studies, but
different from most studies, there was no increase in the frequency of complications among
positive cases (6, 10, 27, 30, 45-47). Although there was no increase in the complication
prevalence, the frequency and level of fever and the mean length of hospital stay of patients in
the pandemic period were higher than in the other group. Fever-related findings may be related
to COVID-19 independent of AA. We were able to find only one study that reported that the
length ofhospital stay was increased in COVID-19 patients who were operated on for AA (12).
These results need to be clarified in future studies. The higher blood leukocyte and blood
platelet counts of patients in the pre-pandemic period may be due to the late and complicated

admission of these patients, as stated above.



The first limitation of our study was its retrospective design. Another limitation was the

inclusivity of the study, because it was performed at one centre.
Conclusions

AA is an important surgical problem in childhood and maintained its importance during the
pandemic. Disruptions in the health system and problems in accessing health services during
pandemic periods further complicated the situation. In our study, although there was no increase
in the frequency of complications in pediatric AA cases during the pandemic period, increases
were experienced in many centres. It was revealed in our study that the separation of the
pediatric department from adult departments, warnings of health authorities to visit hospital
when necessary, facilitated patient management during the pandemic. However, more studies

are needed to evaluate these findings.

Acknowledge ments

I thank to Seyma Ekmekci, State Hospital of Denizli, Turkey, for her assistance in storing and

organizing patient files and reports
Disclosure

No conflicts of interest. No financial support.
Author contributions:

Conceptualization: Dicle Sener Okur (DSO), mvestigation: DSO, methodology: DSO, project
administration:DSO, writing — original draft: DSO, surgical treatment: Mehmet FErdal
Memetoglu, Yesim Edirne. All authors read and approved the final manuscript



References

1.

10.

Rudnicki Y, Soback H, Mekiten O, Lifshiz G, Avital S. The impact of COVID-19 pandemic
lockdown on the incidence and outcome of complicated appendicitis. Surg Endosc. 2021;
26: 1-7

Lisi G, Campanelli M, Mastrangeli MR, Spoletini D, Menditto R, Grande S, et al. The
treatment of acute appendicitis in two age-based groups during COVID-19 pandemic: a
retrospective experience in a COVID-19 referral hospital. Int J Colorectal Dis. 2022; 37(2):
323-28

St. Peter SD, Wester T. Appendicitis. In: Holcomb III GW, Patrick Murphy J, St. Peter SD,
eds. Ashcraft’s Pediatric Surgery 7th Edition. Elsevier, 2019; 664—78

Gaitero Tristan J, Souto Romero H, Escalada Pellitero S, Espifiera CR, Andina Martin D,
Espinosa Gongora R, et al Acute Appendicitis in Children During the COVID-19
Pandemic: Neither Delayed Diagnosis Nor Worse Outcomes. Pediatr Emerg Care. 2021; 1;
37(3): 185-90

Gerall CD, DeFazio JR, Kahan AM, Fan W, Fallon EM, Middlesworth W, et al. Delayed
presentation and sub-optimal outcomes of pediatric patients with acute appendicitis during
the COVID-19 pandemic. J Pediatr Surg. 2021; 56(5): 905-10

Salman R, Sher AC, Guillerman RP, Seghers VJ, Rodriguez JR, Sangi-Haghpeykar H, et
al. Acute appendicitis and SARS-CoV-2 in children: imaging findings at a tertiary children's
hospital during the COVID-19 pandemic. Pediatr Radiol. 2022; 52(3): 460-67

Prichard C, Canning M, McWilliam-Ross K, Birbari J, Parker W, Wasson L, et al. Case
series of acute appendicitis association with SARS-CoV-2 mfection. BMC Infect Dis. 2021;
21(1): 217

Nurullayev E, Gordii B, Ozsiirek¢i Y, Haliloglu M, Soyer T. Acute appendicitis during the
clinical course of COVID-19 i a 13-year-old boy: Complication or coincidental? Surg
Pract. 2021; 30: 10.1111/1744-1633.12526

Suresh Kumar VC, Mukherjee S, Harne PS, Subedi A, Ganapathy MK, Patthipati VS, et al.
Novelty in the gut: a systematic review and meta-analysis of the gastrointestinal
manifestations of COVID-19. BMJ Open Gastr. 2020; 7: 000417

Rabah R. Pathology of the appendix in children: an institutional experience and review of

the literature. Pediatr Radiol. 2007; 37(1): 15-20



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Theodorou CM, Beres AL, Nguyen M, Castle SL, Faltermeier C, Shekherdimian S, et al.
Statewide Impact of the COVID Pandemic on Pediatric Appendicitis in California: A
Multicenter Study. J Surg Res. 2021;267: 132-42

Delgado-Miguel C, Garcia Urban J, Del Monte Ferrer C, Mufioz-Serrano A, Miguel-Ferrero
M, Martinez L. Impact of the COVID-19 pandemic on acute appendicitis in children. J
Healthc Qual Res. 2021; 20: 2603-6479

Ceresoli M, Coccolini F, Magnone S, Lucianetti A, Bisagni P, Armao T, et al. Appendicitis-
COVID study group. The decrease of non-complicated acute appendicitis and the negative
appendectomy rate during pandemic. Eur J Trauma Emerg Surg. 2021; 47(5): 1359-65
Turanli S, Kizitan G. Did the COVID-19 Pandemic Cause a Delay in the Diagnosis of
Acute Appendicitis? World J Surg. 2021; 45(1): 18-22

Solomon MD, McNulty EJ, Rana JS, Leong TK, Lee C, Sung S-H, et al. The Covid-19
pandemic and the incidence of acute myocardial infarction. N Engl J Med. 2020; 383: 691—
93

Vanseviciené 1, BuCinskait¢ D, Malcius D, LukoSiuté-Urboniené A, Berzanskis M,
Cekanauskas E, et al. Did the COVID-19 Pandemic Prolong the Time Till Diagnosis and
Worsen Outcomes for Children with Acute Appendicitis? Medicina (Kaunas). 2021;
57(11): 1234

Sallinen V, Akl EA, You JJ, Agarwal A, Shoucair S, Vandvik PO, et al. Metaanalysis of
antibiotics versus appendicectomy for non-perforated acute appendicitis. Br J Surg. 2016;
103(6): 65667

Gao Z, Li M, Zhou H, Liang Y, Zheng C,Li S, etal. Complicated appendicitis are common
during the epidemic period of 2019 novel coronavirus (2019-nCoV). Asian J Surg. 2020;
43(10): 1002-5

Romero J, Valencia S, Guerrero A. Acute Appendicitis During Coronavirus Disease 2019
(COVID-19): Changes in Clinical Presentation and CT Findings. J Am Coll Radiol. 2020;
17(8): 1011-13

Scheijmans JCG, Borgstem ABJ, Puylaert CAJ, Bom WJ, Bachiri S, van Bodegraven EA,
et al; SCOUT Collaboarative Study group. Impact of the COVID-19 pandemic on incidence
and severity of acute appendicitis: a comparison between 2019 and 2020. BMC Emerg Med.
2021;21(1): 61

Burgard M, Cherbanyk F, Nassiopoulos K, Malekzadeh S, Pugin F, Egger B. An effect of
the COVID-19 pandemic: Significantly more complicated appendicitis due to delayed
presentation of patients! PLoS One. 2021; 16(5): €0249171



22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Pawelczyk A, Kowalska M, Tylicka M, Koper-Lenkiewicz OM, Komarowska MD,
Hermanowicz A, et al. Impact of the SARS-CoV-2 pandemic on the course and treatment
of appendicitis in the pediatric population. Sci Rep. 2021; 11(1): 23999

Bickel A, Ganam S, Abu Shakra I, Farkash I, Francis R, Karra N, et al. Delayed diagnosis
and subsequently increased severity of acute appendicitis (compatible with clinical-
pathologic grounds) during the COVID-19 pandemic: an observational case-control study.
BMC Gastroenterol. 2022;22(1): 19

Snapiri O, Rosenberg Danziger C, Krause I, Kravarusic D, Yulevich A, Balla U, et al
Delayed diagnosis of paediatric appendicitis during the COVID-19 pandemic. Acta
Paediatr. 2020; 109: 1672-76

Head WT, Parrado RH, Cina RA. Impact of the Coronavirus (COVID-19) Pandemic on the
Care of Pediatric Acute Appendicitis. Am Surg. 2021; 26: 31348211067995

Khan MNH, Jamal AB, Faraz A, Shafique H, Rasool MU, Ilyas MW, et al. Management of
Acute Appendicitis During the COVID-19 Pandemic is Significantly Different: A
Retrospective Single UK Hospital Study. J Multidiscip Healthe. 2021; 14: 2415-20

Sheath C, Abdelrahman M, MacCormick A, Chan D. Paediatric appendicitis during the
COVID-19 pandemic. J Paediatr Child Health. 2021 Jul; 57(7): 986-89

Fisher JC, Tomita SS, Ginsburg HB, Gordon A, Walker D, Kuenzler KA. Increase in
Pediatric Perforated Appendicitis in the New York City Metropolitan Region at the
Epicenter of the COVID-19 Outbreak. Ann Surg. 2021; 273(3): 410-15

Zaikos TD, Boudiab EM, Peshel EC, Wu AA, Dyer E, Haut ER, et al. Acute appendicitis
severity during the early COVID-19 pandemic period. Trauma Surg Acute Care Open.
2021; 6(1): e000809

Graham JM, Pokorny WJ, Harberg FJ. Acute appendicitis in preschool age children. Am J
Surg. 1980; 139: 247

Expert Panel on Gastrointestinal Imaging: Garcia EM, Camacho MA, Karolyi DR, Kim
DH, Cash BD, Chang KJ, et al. ACR Appropriateness Criteria Right Lower Quadrant Pain-
Suspected Appendicitis. J Am Coll Radiol. 2018; 15(11S): 373-87

Bachur RG, Hennelly K, Callahan MJ, Chen C, Monuteaux MC. Diagnostic imaging and
negative appendectomy rates in children: effects of age and gender. Pediatrics 2012; 129:
877

Bhangu A, Sereide K, Di Saverio S, Assarsson JH, Drake FT. Acute appendicitis: modern
understanding of pathogenesis, diagnosis, and management. Lancet. 2015; 386(10000):
1278-87



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jaschinski T, Mosch CG, Eikermann M, Neugebauer EA, Sauverland S. Laparoscopic versus
open surgery for suspected appendicitis. Cochrane Database Syst Rev. 2018; 11(11):
CD001546

Schifer FM, Meyer J, Kellnar S, Warmbrunn J, Schuster T, Simon S, et al Increased
Incidence of Perforated Appendicitis in Chidren Durmg COVID-19 Pandemic in a
Bavarian Multi-Center Study. Front Pediatr. 2021; 9: 683607

Bada-Bosch I, de Agustin JC, de la Torre M, Ordoéiez J, Blanco MD, Pérez-Egido L, et al.
Pediatric surgical activity during the SARS-CoV-2 pandemic: experience at a tertiary
hospital. Cir Pediatr. 2021; 34(1): 28-33

Gaitero Tristan J, Souto Romero H, Escalada Pellitero S, Espifiera CR, Andina Martin D,
Espinosa Gongora R, et al. Acute Appendicitis in Children During the COVID-19
Pandemic: Neither Delayed Diagnosis Nor Worse Outcomes. Pediatr Emerg Care. 2021;
37(3): 185-90

Cameron DB, Willams R, Geng Y, Gosan A, Arnold MA, Guner YS, et al. Time to
appendectomy for acute appendicitis: a systematic review. J Pediatr Surg. 2018; 53: 396—
405

Chung CH, Ng CP, Lai KK. Delays by patients, emergency physicians, and surgeons in the
management of acute appendicitis: retrospective study. Hong Kong Med J. 2020; 6: 254—
59

Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, TrobiaG. Delayed access or
provision of care in Italy resulting fromfear of COVID-19. Lancet Child Adolesc Health.
2020; 4: el10-11

Rausei S, Ferrara F, Zurleni T, Frattmi F, Chiara O, Pietrabissa A, et al, for Italian
Association of Hospital Surgeons, and Collected Data Contributors. Dramatic decrease of
surgical emergencies during COVID-19 outbreak. J Trauma Acute Care Surg. 2020; 89(6):
1085

Anteby R, Zager Y, Barash Y, Nadler R, Cordoba M, Klang E, et al. The impact of the
coronavirus disease 2019 outbreak on the attendance of patients with surgical complaints at
a Tertiary Hospital Emergency Department. J Laparoendosc Adv Surg Tech. 2020; 30(9):
1001-07

Leboulanger N, Sagardoy T, Akkari M, Ayari-Khalfallah S, Celerier C, Fayoux P, et al
COVID-19 and ENT Pediatric otolaryngology during the COVID-19 pandemic. Guidelines
of the French Association of Pediatric Otorhinolaryngology (AFOP) and French Society of



44.

45.

46.

47.

Otorhinolaryngology (SFORL). Eur Ann Otorhinolaryngol Head Neck Dis. 2020; 137(3):
177-81

Tagarro A, Epalza C, Santos M, Sanz-Santacufemia F, Otheo E, Moraleda C, et al
Screening and Severity of Coronavirus Disease 2019 (COVID-19) n Children in Madrid,
Spain. JAMA Pediatr. 2020; 201346

Acevedo MJ, Steffey D, Dillon JE, Lee JT, Worhunsky DJ. Concurrent COVID-19
mfection in children with acute appendicitis: A report of three cases. Radiol Case Rep. 2021;
16(10): 2972-77

Parreira JG, DE-Godoy LGL, DE-Campos T, Lucarelli-Antunes PS, DE-Oliveira-E-Silva
LG, Santos HG, et al. Management of acute appendicitis during the COVID-19 pandemic:
Views of two Brazilian surgical societies. Rev Col Bras Cir. 2021; 48: €20202717
Prichard C, Canning M, McWilliam-Ross K, Birbari J, Parker W, Wasson L, et al. Case
series of acute appendicitis association with SARS-CoV-2 infection. BMC Infect Dis. 2021;
21(1): 217

48. Table 1. Demographic Features of Groups
49.
Group A Group B p
n % n %
Gender male 76 53.1 99 69.7 0.01
female 67 46.9 43 30.3
Age <5 years 4 2.8 6 42
distribution 5- <15 years | 106 74.1 107 75.4 0.84
>15 years 33 23.1 29 204
mean+SD Median mean+SD Median
(min - max) (min — max)
Age (months) 139.1+43.5 145,5 143.8+41.3 146 0.35
(25-213) (35-213)

50.



S1.

52. Table 2. Clinical Findings in Groups A and B

53.
Group A Group B p
n % n %
Fever Yes 51 35.7 48 338 0.74
No 92 64.3 94 66.2
Abdominal pain Yes 142 99.3 142 100 1.00
No 1 0.7 0 0
Vomiting Yes 131 91.6 141 99.3 0.02
No 12 84 1 0.7
Duration of fever (day) | mean£SD | 0.59+0.92 0.51+0.78 0.39
Duration of abdominal | mean+SD | 1.90+0.96 1.93+0.81 0.79
pain (day)
Duration of vomiting | mean+SD | 1.14+0.54 1.26+0.46 0.04
(day)
n % n %
Abdominal tenderness | Right 102 71.3 100 70.4 0.87
lower
quadrant
Diffuse 41 28.7 42 29.6
Rebound Yes 49 343 46 324 0.74
No 94 65.7 96 67.6
54.
55. Table 3. Radiographic features
Abdomen US* p
No US Normal Simple AA Complicated AA 0.42
Grup A n 36 27 74 6
% 25.2% 18.9% 51.7% 42%
Grup B n 31 2 86 3
% 21.8% 15.5% 60.6% 2.1%

Abdomen CT**




0.12

No CT Normal Simple AA Complicated AA

Grup A n 111 6 24 2
% 77.6% 42% 16.8% 1.4%

Grup B n 125 2 14 1
% 88.0% 1.4% 9.9% 0.7%

56. *US:ultrasonography, **CT:computed tomography
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