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ABSTRACT

INTRODUCTION: Acute appendicitis is the most common surgical emergency and may present with a wide
variety of clinical manifestations. In rare circumstances, appendicitis can cause life-threatening compli-
cations e.g. septic shock. We present a case of septic shock caused by acute appendicitis complicated with
abscess formation within the mesoappendix.

PRESENTATION OF CASE: A 42-year-old male was presented with migratory right lower abdominal pain,
accompanied by septic shock and acute kidney failure. We performed emergency appendectomy and
unexpectedly observed an abscess within the mesoappendix during surgery. The patient received antibi-
otic therapy perioperatively. Escherichia coli and Klebsiella pneumoniae subspecies were isolated from
the intraoperative pus specimen, and Bifidobacterium was isolated from his preoperative blood cul-
ture. Histopathology revealed acute suppurative appendicitis. The patient recovered uneventful and was
discharged 5 days after surgery.

DISCUSSION: We believe that the septic shock was associated with the small abscess formation in the
mesoappendix. Bacteria within the mesoappendix could enter the bloodstream through the mesoappen-
diceal vessel and then septic shock and kidney failure occurred sequentially. We assume that the abscess
within the mesoappendix was caused by a tiny perforation from the mesoappendiceal side.
CONCLUSION: The case of acute appendicitis complicated with abscess formation within mesoappendix
explains one of the causes which may lead to septic shock.

© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Acute appendicitis is one of the most common surgical emergen-
cies and may present with a wide variety of clinical manifestations
[1]. In rare circumstances, appendicitis can cause life-threatening
complications e.g. septic shock. It is well recognized that all cases
of complicated appendicitis require surgical intervention because
of the high risk for nonoperative treatment failure. In addition, in
appendicitis complicated by septic shock, even though no evidence
of perforation is seen in CT imaging, surgical decisions should be
made while considering the strategy on infection source control.
We present a case of septic shock caused by acute appendicitis com-
plicated by abscess formation within the mesoappendix. This case
report has been written in accordance with the SCARE criteria [2].

2. Presentation of case

A 42-year-old male farmer without any known comorbidities
and an unremarkable past medical history, was presented to the
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emergency room by ambulance with a four-day history of migra-
tory right lower abdominal pain. Additionally, the patient also
complained of anorexia, nausea and weakness. He was febrile with
a body temperature as high as 38.7 °C. On examination, the patient
was found to be tachycardic (129 beats/min) and hypotensive
(70/40 mmHg). Abdominal examination demonstrated localized
tenderness, rebound tenderness, and guarding in the right iliac
fossa. Laboratory test results revealed leukocytosis (18.04 x 10°/L
with 91.04% neutrophils), increased C-reactive protein (145.33
mg/L) and procalcitonin (>150 ng/mL). Renal function tests showed
acute kidney injury with blood urea nitrogen to creatinine (BUN/Cr)
ratio of 10.8 mmol/L/217.7umol/L. Liver function tests, electrolytes
and urinalysis were unremarkable. CT scan of the abdomen and
pelvis demonstrated a thickened appendix with swollen mesoap-
pendix, and without appendicolith (Fig. 1).

The patient received fluid resuscitation due to septic shock and
was started empirically on cefoperazone/sulbactam in the ER. Addi-
tionally, norepinephrine was given to maintain the blood pressure
and emergency laparoscopic appendectomy was performed. We
used the conventional three-trocar technique, and created and
maintained pneumoperitoneum insufflation with carbon dioxide.
Upon exploration of the abdominal cavity, the greater omentum
and terminal ileum were found adhered to the right lateral abdom-
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Fig. 1. CT demonstrated a thicken appendix (A), swollen mesoappendix (B) and
enlarged tip of the appendix (C).

inal wall. After lysis of the abdominal adhesions, the inflamed
appendix with a thickened and congestive distal end, and swollen
mesoappendix, which lied between the terminal ileum and the pos-
terior peritoneum, became visible. Then, we inserted an additional
5 mm trocar at the McBurney point to obtain better visualization.
We divided the mesoappendix towards the base of the appendix
using an electrocautery hook. Unexpectedly, whitish-yellow pus
squirted outside the incision of the mesoappendix into the abdom-
inal cavity, a total volume of about 1 mL. We accurately identified
that the leaking pus came from the swollen mesoappendix and not
from an opening in the appendiceal lumen. The appendiceal artery
was ligated using a Hem-o-lok® (Teleflex) clip; hereafter, the entire
mesoappendix was coagulated and transected. The cut mesoap-
pendix seemed gangrenous and no perforation was observed with
the naked eye (Fig. 2). The appendix stump was closed with sin-
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gle Endoloop® (Ethicon) ligature. The specimen was placed in an
endoscopic retrieval bag and removed after clearly suctioning the
operating field as well as the pelvis. Finally, a drainage tube was
placed into the abdominal cavity through the side trocar. The spec-
imen was sent for histopathology and the results indicated acute
suppurative appendicitis.

Antibiotic treatment was upgraded by prescribing
imipenem)/cilastatin instead of cefoperazone/sulbactam because
we worried about cefoperazone/sulbactam resistance. The patient’s
postoperative vital signs gradually stabilized with the continuation
of antibiotic therapy and the norepinephrine pump was with-
drawn. Escherichia coli and Klebsiella pneumoniae subspecies were
isolated from the intraoperative pus specimen, both of which were
sensitive to cefoperazone/sulbactam and imipenem/cilastatin. The
markers of infection such as white blood cell count, C reactive
protein and procalcitonin declined rapidly, and the renal function
test returned to the normal range. The drainage volume was less
than 20 mL and the drainage tube was removed on postoperative
day 3. The patient recovered uneventfully and was discharged from
the hospital 5 days after surgery. After discharge, a delayed labo-
ratory report revealed that Bifidobacterium was isolated from his
preoperative blood culture which was also sensitive to previously
used antibiotics. He has remained well till our recent follow-up at
18 months postoperatively. We have obtained permission from
the patient to report this rare case for medical communication
purposes.

3. Discussion

Acute appendicitis is an infectious disease. Both, aerobic and
anaerobic, gram-negative and gram-positive bacteria are involved
in appendicitis. The most common pathogens are Bacteroides
species and gram-negative bacilli such as Escherichia coli, Kleb-
siella or Enterobacter [3]. Appendicitis is typically caused by luminal
obstruction, and this may be due to lymphoid hyperplasia and
appendicolith, resulting in the invasion of the appendix wall by the
gut flora. The increased intraluminal pressure may lead to venous
congestion, arterial insufficiency, ischemia, necrosis and ultimately
perforation. In cases of perforated appendicitis, spillage of infected
and fecal matter into the peritoneal cavity may lead to peritonitis
and life-threatening infection. However, despite perforation, septic
shock caused by appendicitis has rarely been reported [4,5].

In view of the clinical manifestations, perforated appendicitis
is almost certain when signs of peritoneal irritation and sep-
tic shock occur. However, there no evidence of perforation was
observed in this case, not on preoperative CT imaging, and cer-
tainly not during the operating procedure. Thus, we believe that
septic shock was associated with the small abscess formation in
the mesoappendix. Bacteria within the mesoappendix could enter
the bloodstream through the mesoappendiceal vessel and then
septic shock and kidney failure occurred sequentially. The ques-
tion is: how was the abscess in the mesoappendix formed? Since
the suppurative appendicitis microscopically appeared as trans-
mural inflammation, ulceration, or thrombosis, with or without
extramural pus [6], the pathogens may migrate to the serosa of
the appendix including the mesoappendiceal direction. If focal
mural necrosis had occurred, the appendiceal wall may perforate
through antimesenteric portions and the mesoappendical margin
and cause intraperitoneal infection. In fact, the perforation towards
the mesoappendix could have happened but was ignored. We
assumed that the abscess within the mesoappendix was caused by a
tiny perforation on the mesoappendiceal side, because perforation
was not always visible under the microscope [6].

Up to now, many studies have demonstrated that treating
appendicitis with antibiotics alone appears feasible as an alter-
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Fig. 2. The thickened appendix (straight arrow, A & B) and swollen mesoappendix (curved arrow, A, C & D) were presented during surgery. Pus squirted outside the incision
of mesoappendix (right angle arrow, D). The cut mesoappendix seemed gangrenous with the naked eyes (arrowhead, E & F).

native to surgery. Of course, antibiotics played an important role
in controlling the septic shock in this case; but we have reason
to believe that appendectomy played a key and decisive role. Dr.
Reginald Fitz, a Harvard pathologist, first described appendicitis as
a surgical disease in 1886. [7], So far surgery remains the golden
standard for curing appendicitis. We suggest that the indication for
a nonoperative approach of appendicitis should be strictly checked
to avoid the risk of increased infection.

4. Conclusion

Septic shock due to acute appendicitis is rarely encountered,
and appendectomy in conjunction with antibiotics is an effective

therapy. To our knowledge, this is the first report on a case of
acute appendicitis complicated by abscess formation within the
mesoappendix, which is one of the causes that may lead to septic
shock.
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