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Abstract

The clinical symptoms of appendicitis in puerperium are atypical
and often overlap with other symptoms. A 33-year patient, 8 days
postpartum, was admitted due to high fever up to 38.7 °C, dry cough
and data showing that she was in contact with coronavirus disease
2019 (COVID-19)-positive person. She was examined, and labora-
tory and radiographic evaluations were done. After initial treatment
she started recovering well, but on the next day due to deterioration
of her condition she was urgently operated and acute appendicitis was
diagnosed. The coincidence of symptoms of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection and the symptoms
of appendicitis, as well as impaired immune status in puerperium,
make it difficult to detect appendicitis in a timely manner and open
the question if acute viral infection such as SARS-CoV-2 can trigger
an acute appendicitis.
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Introduction

Abdominal pain often occurs during pregnancy and after deliv-
ery, and the diagnosis in this context is wide ranging. Appen-
dicitis more frequently affects pregnant women, especially in
the third trimester of pregnancy. Appendicitis is the most com-
mon acute abdominal condition requiring surgical intervention
during pregnancy [1-4]. Due to the type of pain and clinical
presentation, appendicitis is often difficult to diagnose in the
intrapartum or postpartum period. The clinical symptoms are
atypical and often overlap with other symptoms of frequent
urogenital and non-urogenital conditions in the postpartum
period, such as puerperal endometritis, urinary tract infection,
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adnexal torsion, tubo-ovarian abscess, ovarian vein thrombo-
sis, septic pelvic thrombophlebitis, pyelonephritis, pneumonia
and cholecystitis [5]. Patients with appendicitis typically look
ill, exhausted and lie in bed, as movement and coughing inten-
sify the pain. Fever is a common feature. In cases of a perfo-
rated appendix, the abdominal pain intensifies and is often of a
more diffuse character, with probable development of rigidity,
tachycardia and elevation of temperature above 39 °C. Labora-
tory analysis could be helpful in making a diagnosis. Inflam-
matory parameters (leukocytosis, neutrophilia, and C-reactive
protein (CRP) elevation) have shown to be as important as
clinical findings (direct and rebound abdominal tenderness and
guarding), especially in cases with advanced appendicitis [6,
7]. In addition to ultrasonography, when appendicitis is sus-
pected, additional use of computed tomography (CT) or mag-
netic resonance imaging (MRI) can be of great help to avoid
unnecessary surgery as well as delays in diagnosis [8]. The
etiology and pathogenesis of appendicitis have not been under-
stood yet. According to one hypothesis mechanical obstruction
due to impaired faeces, peritoneal adhesion or inflated mural
lymphoid tissue can cause appendicitis. Also, direct invasion
of the pathogen or inflammatory response to infection agent
break down the mucosal barrier and lead to appendicitis [9].
In general this obstruction provides an ideal condition for bac-
terial proliferation that leads to further mucus secretion and
increases luminal pressure. Mucosal ischemia follows, ow-
ing to decreased lymphatic and venous drainage. It promotes
a localized inflammation that may progress to gangrene and
perforation [10]. Some studies have focused on an immuno-
logical reaction as a potential cause of appendicitis. According
to them inflammation in appendicitis is present from the begin-
ning or very early in the progression of the disease. Appendici-
tis at an early stage is characterized by neutrophils’ infiltration
of the mucosa and submucosa [11]. Furthermore some studies
showed also an important role of specific immunity in the ap-
pendicitis pathogenesis, although the significance of the Th1/
Th2 balance in appendicitis has not been understood well yet
[12]. In that immunological context of the diseases, pregnant
women as well as women in early postpartum period are at
high risk knowing the fact that they can be considered as im-
munocompromised patients [13].

In this paper we have presented an unusual case of post-
partum appendicitis after infection with severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) and provided an
analysis of concomitance of appendicitis and SARS-CoV-2
infection.
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Figure 1. Chest X-ray.

Case Report

A 33-year-old patient, secundigravida, 8 days postpartum,
was referred to coronavirus disease 2019 (COVID-19) dedi-
cated obstetrics and gynecology hospital due to high fever
up to 38.7 °C, dry cough and data showing that she was in
contact with COVID-19-positive household member. Her
past history was negative to serious illnesses. Patient was

Table 1. Laboratory Analysis

discharged from the maternity ward with her newborn 5 days
prior to admission to our hospital in good physical condi-
tion with no signs of infection or inflammation. She was de-
livered spontaneously of a 4,020 g female infant after 5 h
of labor. The prenatal course was normal. Upon admission
patient was complaining of abdominal discomfort, nausea,
high fever and dry cough. Her vital signs were in reference
range except axillary body temperature (38.5 °C). Arterial
blood pressure was 120/80 mm Hg, heart rate 77/min, oxygen
saturation 98% and respiration rate 20/min were in reference
range. The laboratory and radiographic evaluations were
done. Due to a household contact with a COVID-19-posi-
tive person, COVID-19 swaps were collected. Gynecologi-
cal examination revealed mild painful sensitivity of uterus
and recto-uterine pouch. There was no adnexal tenderness.
Abdomen was locally painfully sensitive but there were no
signs of acute abdomen. No other irregularities were found.
Pelvic ultrasonography revealed intracavitary mass of 17 mm
with echoic characteristics of retained products of concep-
tion after delivery, without any blood flows. In recto-uterine
pouch a formation was visualized (size 130 x 85 mm), with
no blood flows. General surgeon was consulted and he ex-
cluded a possibility of acute appendicitis.

After receiving COVID-19-positive results of naso-
pharyngeal swab, chest X-ray was performed and no radiologi-
cal signs of pneumonia were observed (Fig. 1).

Laboratory analysis indicated elevated markers of infec-
tion and anemia (Table 1). SARS-CoV-2 immunoglobulin M
(IgM) and IgG were negative.

At admission Day 1 Day 2 Day 3 Day 4 Day § At discharge

WBC (10°/L) 53 6.9 15.5 19.6 14.9 15.5 6.1

Ne (10%/L) 3.0 32 13 16.22 11.62 11 4.21

Ly (10%L) 1.76 2.0 1.47 1.76 0.74 1.7 1.25

Mo (10%/L) 1.23 1.7 0.84 1.23 1.34 1.5 0.4
RBC (10'%/L) 3.23 29 2.61 2.4 2.92 3.25 3.69
Hemoglobin (g/L) 97 89 76 70 85 95 110
Hematocrit 0.289 0.261 0.227 0.207 0.252 0.282 0.335
PLT (10°/L) 499 372 479 520 555 632 747
CRP (mg/L) 78.3 71.3 359.6 169.4 78.3 52.4 11.1
Procalcitonin (ng/mL) 0.48 0.34 4.25 5.24 2.13 1.24 0.57
Ferritin (ng/mL) 33 85 103 126 101 87 34
Glucose 7.5 6.4 52 6.2 5.4 4.8 6.9
LDH (U/L) 196 169 162 138 209 232 174
D dimer (mg/L) 4.14 2.34 4.51
ALT (U/L) 16 21 28 18 28 43 156
AST (U/L) 31 14 18 12 36 74 82
Urea (mmol/L) 4.8 0.16 52 4.1 4.8 33 3.0
Creatinine (umol/L) 76 63 62 67 57 72 67

Ne: neutrophil number; Ly: lymphocyte number; Mo: monocyte number; PLT: platelets; CRP: C-reactive protein; LDH: lactate dehydrogenase; ALT:

alanine transaminase; AST: aspartate aminotransferase.
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Figure 2. Free fluid in Morrison’s pouch (arrow).

Double antibiotic treatment (ceftriaxone and metronida-
zole), probiotic and antipyretic were introduced.

Due to pelvic ultrasound results instrumental revision of
uterine cavity was performed. Histopathology analysis re-
vealed signs of endometritis and presence of retained products
of conception. Patient was treated conservatively as endome-
tritis complicated with acute pelvic peritonitis with triple an-
tibiotic therapy (ceftriaxone, metronidazole and vancomicin),
probiotic and antipyretic. Patient was under constant surveil-
lance and in the next 24 h signs of infection were decreasing.
In the meanwhile results of her COVID swaps revealed that
she was COVID-19-positive. Antiviral therapy was not admin-
istrated since she did not have any radiological or clinical signs
of pneumonia.

On the following day signs of infection started to rise up
dramatically; patient had diarrhea and her heart rate was in-
creasing due to high fever. Patient complained of constant ab-
dominal pain. Pelvic ultrasound was repeated and formation in
recto-uterine pouch was enlarged (size 150 x 100 mm). Abdo-
men was diffusely painfully sensitive. Patient was immediately
referred to CT diagnostics. CT scan report revealed presence
of free fluid in Morrison’s pouch and right paracolic space and
blurred strip zones between bowels. In recto-uterine pouch a
formation was described, with density of 25 HU (size 135 %
81 mm, Figs. 2, 3). Spleen had regular size and place, as well
as kidneys, liver and gallbladder. Appendix was not enlarged,
there were no signs of edema, and it had its usual position giv-
en changed anatomical relations in postpartum period. Taking
into consideration her deteriorating general condition, values
of laboratory analysis and imaging results, explorative lapa-
roscopy was performed.

Using minimally invasive approach abdominal and pelvic
cavity were explored. Massive pus and fibrin deposits were
visualized between the intestines, on uterus and in recto-uter-
ine pouch. Gangrenous appendix was visualized with tissue
necrosis signs and perforation on basal part. General surgeon
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Figure 3. Formation in recto-uterine pouch (arrow).

was consulted and appendectomy was performed. Right para-
colic and retrouterine drain were placed. Histopathology re-
sults confirmed presence of gangrenous, ruptured appendix.

Patient was under constant medical surveillance for the
next 8 days until she was discharged. She was receiving antibi-
otic therapy for the next 7 days after the operation and she was
afebrile during this time. There were no signs of sepsis.

COVID swaps were recollected 5 days after the operation.
The results were negative and she was discharged. Mandatory
14 days long quarantine was requested.

Discussion

Infections that occur in the postpartum period are assumed to
be related to pregnancy or delivery. The focus of puerperal
morbidity should not be limited to urogenital causes, and non-
urogenital causes of sepsis should also be considered. Appen-
dicitis is one of the most common non-urogenital causes of
puerperal morbidity [13]. Establishing the diagnosis of acute
appendicitis in puerperium represents many challenges, and in
the time of SARS-CoV-2 pandemic it is much more difficult. As
it is previously mentioned, the clinical presentation of SARS-
CoV-2 infection may include also gastrointestinal symptoms
such as abdominal discomfort, vomiting, nausea, diarrhea fol-
lowed with high fever and fatigue. For these reasons we were
facing many challenges in making an appropriate diagnosis.
The presentation of acute appendicitis during the puerperium
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is mostly atypical and there is often an overlap of symptoms
with other more common urogenital and non-urogenital infec-
tions in immediate postpartum period; and in our case there
was possibility to overlap with manifestation of SARS-CoV-2
infection [14]. In this case after clinical, laboratory and radio-
graphic evaluation the patient was treated as acute pelvic peri-
tonitis with triple antibiotics and was continually monitored.
She started recovering well, but after 24 h due to the deteriora-
tion of her condition the decision for explorative laparoscopy
has been made due to acute appendicitis. Based on published
study the SARS-CoV-2 was detected in the fecal samples, be-
cause the virus enters the blood from the lungs and then travels
from the blood to the intestine; and in our case it may directly
damages appendix mucosa and submucosa and cause inflam-
mation [15].

Our case is especially interesting because from immu-
nological point of view pregnancy can be consider as a state
of the immune system impairment and in that sense pregnant
women represent an immune-unique population. The pres-
ence of the fetus and the placenta alters maternal immunity.
Signals originating from the placenta can change the mother’s
immune response to external and internal antigens [16]. Up to
now it is explained that infection with novel SARS-CoV-2 vi-
rus stimulates both inherited and specific immunity. The white
blood cell (WBC) count in peripheral blood in the early stage
of the SARS-CoV-2 disease is normal or slightly low [17], and
lymphopenia is observed in infected patients [18]. Laboratory
findings of our patients showed the WBC count, neutrophil
count and CRP above and lymphocyte count below reference
range. Those findings can be explained with the concomitance
appendicitis and SARS-CoV-2 infection. The absence of IgM
and IgG antibodies in our patient can be explained with the fact
that B lymphocytes can be reduced in an early stage of the dis-
ease. Published papers have showed (interleukin-6) IL-6 level
significantly increased in patients affected with SARS-CoV-2
but also in patients with acute appendicitis.

The coincidence of symptoms of SARS-CoV-2 infection
and the symptoms of appendicitis mentioned above, as well as
impaired immune status, make it difficult to detect appendicitis
in a timely manner and also open the question if acute viral
infection such as SARS-CoV-2 can trigger an acute appendici-
tis. We are only beginning to understand host factors, such as
differential expression of cell surface proteins may determine
infection risk, disease presentation and outcomes particular in
high-risk group.

Appendicitis continues to pose a diagnostic challenge to
emergency physicians and surgeons, particularly in puerperi-
um. Clinical impression remains a crucial tool in diagnosis and
treatment allocation in those with suspected appendicitis. This
specific case is of a great importance to better understand etiol-
ogy and pathophysiology of acute appendicitis. Further area of
research should focus for novel diagnostic test and biomarkers
particularly in high-risk groups [19-21].
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