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INTRODUCTION:  The  management  of appendiceal  abscess  or  phlegmon  is a  clinical  important  issue.  Imme-
diate  appendectomy  in these  cases  may  be  technically  demanding  because  of  the distorted  anatomy  and
difficult  to  close  the  appendiceal  stump  because  of  the  inflammation.
PRESENTATION  OF  CASE:  A  32-year-old  female  was  referred  to our  hospital  with  abdominal  pain.  Enlarged
appendix  and  abscess  were  recognized  on CT  scan.  Preoperative  diagnosis  was  perforated  appendicitis
with  abscess  and laparoscopic  surgery  was  performed.  The  appendix  was perforated  and  cut  by  sta-
pler,  but  complete  resection  was  impossible.  Endoscopic  transrectal  drainage  was  performed  for  a pelvic
abscess  on  the 10th  POD  and  the  patient’s  condition  improved.  Thirty  months  after  the  surgery,  however,
the  patient  was  again  referred  to our  hospital  for abdominal  pain.  CT scan  revealed  an  enlarged  rem-
nant  appendix.  Preoperative  diagnosis  was  stump  appendicitis  after  the  incomplete  first  appendectomy.
Emergent  second  appendectomy  and  partial  resection  of  the  cecum  were  performed.  The  postoperative
course  was  uneventful.
DISCUSSION: In  the  first  operation,  we  mistakenly  thought  that the  base  of the  appendix  was cut.  It was
not  cut,  however  and  it remained,  which  was  lead  to  stump  appendicitis.  Furthermore,  postoperative

abdominal  abscess  was  also  occurred.  Immediate  appendectomy  for perforated  appendicitis  with  abscess
is associated  with  a  higher  morbidity.  Nonsurgical  treatment  with drainage  and/or  antibiotics  should  be
selected.  Laparoscopic  drainage  is the  useful  options  when  CT-guided  drainage  is  impossible.
CONCLUSION:  It is  crucial  to understand  the  correct  management  of  perforated  appendicitis  with  abscess
to  avoid  serious  complications.

©  2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

The management of appendiceal abscess or phlegmon is con-
roversial [1]. Immediate appendectomy in these cases may  be
echnically demanding because of the distorted anatomy and dif-
cult to close the appendiceal stump because of the inflammation

1]. An ileocecal resection or a right sided hemicolectomy are often

eeded due to the technical problems. In addition, failure to iden-
ify the base of the appendix is a major reported risk factor in the
evelopment of stump appendicitis [2]. This has been associated

Abbreviations: CT, computed tomography; SIRS, systemic inflammatory
esponse syndrome; POD, post operative day; LA, laparoscopic appendectomy; OA,
pen appendectomy; AA, abdominal abscess.
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le under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).

with significant local inflammation and other complications, such
as perforation [2].

We  experienced a case of stump appendicitis that required reop-
eration 30 months after the first laparoscopic surgery for perforated
appendicitis with abscess. The purpose of the present report is to
describe the importance of the correct management for perforated
appendicitis with abscess. This work has been reported to in line
with the SCARE criteria [3]

2. Presentation of a case

A 32-year-old female had lower abdominal pain which did not
improve after two weeks. Diarrhea and fever were also reported. On
a visit to a clinic, no abnormal signs were recognized in the uterus
or ovaries. The symptoms did not improve, so she went to another

hospital, where fever and tachycardia were observed. A tumor in
the right lower abdomen was  detected on computed tomography
(CT) scan and she was referred to our hospital for treatment. Blood
pressure was 112/64, heart rate 117/min, and temperature was  40
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Fig. 1. CT revealed an abscess at the right lower quadrant.
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Fig. 3. (a) CT revealed an enlarged appendix (red arrow) again. (b) The staple stump
was recognized on CT (yellow arrow).

at the right lower abdomen was observed. The ascending colon and
cecum were recognized and the enlarged remnant appendix was
ig. 2. Intraoperative findings: The part considered to be the root of appendix
arrow) was cut by stapler.

C. Lower abdominal pain, tenderness, rigidity and rebound tender-
ess were noted. White blood cell count was 23,220/�l. On CT scan,
n enlarged appendix and an abscess on the pouch of Douglas were
etected (Fig. 1). Preoperative diagnosis was perforated appendici-
is with abscess. A peritoneal irritation sign was severe and the vital
ign indicated systemic inflammatory response syndrome (SIRS).
he patient was considered to getting sepsis. Therefore, emergent
peration was performed laparoscopically. The cecum was  covered
ith the omentum and the adhesion was very strong. The appendix
as not seen at first, but when the omentum was peeled away, a

arge quantity of pus was released. As a result, the appendix was
erforated and abscess cavity was formed by the omentum. The
ppendix was located on the medial and dorsal side. The length was
bout 5 cm.  There was no fecalith in the abscess cavity. Because the
ppendix was remarkably thickened by inflammation, the part that
eemed to be the base of appendix was cut by stapler (Fig. 2). Com-
lete resection of the entire appendix was impossible, however,
ecause of inflammation. Some parts of the appendix and abscess
all therefore remained in place. After irrigation of the abdominal

avity, a closed-type drain was inserted into the pouch of Douglas.
he pathological finding was acute gangrenous appendicitis. Oral

ntake was restarted on the third post operative day (POD). The
dministration of cefmetazole was continued, but she remained
ebrile. Antibiotics were changed to sulbactam/ampicillin on the
ourth POD. The fever had improved and the drain was serous, so
he drain was removed on the seventh POD. The fever had wors-
ned again on the eighth POD, however, and abdominal pain also
ecame worse. CT scan was performed on the tenth POD and a large
bscess was recognized in the pelvic cavity. The size was about 7.5
 4.9 × 5.0 cm.  It was near the rectum, so endoscopic transrectal
rainage was performed. Ceftriaxone was continued up to the 17th
Fig. 4. Specimen in second operation: The appendix (red arrow) and the part of
cecum (yellow arrow) was resected.

POD. The fever again improved and the patient was discharged on
the 18th POD.

Two  and a half years after the first surgery, the patient was
referred to our hospital again for lower abdominal pain. CT scan
showed the staple line from the appendectomy but revealed an
enlarged remnant appendix (Fig. 3a,b). Preoperative diagnosis was
stump appendicitis and emergent laparotomy was  performed.

After right pararectal incision, a mild adhesion of the omentum
seen at the caudal side. The base of appendix was hard, so the cecum
was also partially resected (Fig. 4).
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The postoperative course was good and the patient was  dis-
harged on the ninth POD. The pathological finding was acute
angrenous appendicitis and there was no malignant findings.

. Discussion

Laparoscopic appendectomy (LA) and open appendectomy (OA)
re frequently performed for acute appendicitis. Both approaches
re safe and effective and are associated with good clinical out-
omes [4]. LA are associated with a lower risk of incisional infection
4,5], but higher risk of abdominal abscess (AA) than OA, espe-
ially in the case of perforated appendicitis [6]. Indication of LA
or perforated appendicitis should therefore be carefully consid-
red. In addition, in cases of appendiceal abscess or phlegmon, it is
ecessary to consider the indication of the appendectomy itself.

In the first operation, we mistakenly thought that the base of the
ppendix was cut. It was not cut, however and it remained, which
as the result of uncertain anatomical recognition. Unfortunately,

t lead to the stump appendicitis 30 months later. We  think open-
ng the abscess wall was also inappropriate in the first operation,

hich ultimately led to the postoperative abdominal abscess. The
eason is why the abscess was limited in the abscess wall by the
mentum, but opening the abscess wall may  have further spread
o the peritoneal cavity. Only drainage may  have been appropriate.
he postoperative course was improved by endoscopic transrec-
al drainage, but this disguised the severity of the appendicitis,
hich also seemed to improve. A second operation was ultimately

ecessity for treatment of the appendicitis.
Appropriate management of perforated appendicitis with

bscess is clinically important issue. The patient’s abdominal pain
ontinued for two weeks and appendiceal abscess was  visible on
rst preoperative CT. This suggests that perforated appendicitis
ccurred and the abscess had already formed. Usually, CT guided or

aparoscopic drainage and/or antibiotics are recommended for the
atient of delayed appendicitis with abscess [7]. Immediate surgery

or patients of acute appendicitis with abscess or phlegmon is tech-
ically demanding due to distorted anatomy and the difficulties

n closing the appendiceal stump [1]. Furthermore, the immediate
urgery often results in ileocecal resection or a right hemicolectomy
nd is therefore associated with a higher morbidity compared with
onsurgical treatment, such as by drainage and/or antibiotics [1].
ome reports noted the efficacy of appendectomy for complicated
ppendicitis (phlegmon or abcess) [8,9,10]. However, the technique
eeds experienced hands, therefore the standard management is
onsurgical treatment such as drainage and/or antibiotics.

Signs of severe peritonitis and SIRS were observed before the
rst operation, therefore we considered that the patient was  getting
epsis. Therefore, we selected the emergent operation. However, it
ccurred postoperative complications. It was thought to be better
o keep laparoscopic drainage only, even with surgical intervention.
aparoscopic drainage is one of the useful options for appendiceal
bscess when CT guided drainage is impossible. The technique is
erformed by visualizing the imflammtory mass with laparoscope,
nd then entering the abscess with a laparoscopic tip, evaculating
he pus, and placing a drain within the residual abscess cavity [7].
urthermore, the technique is useful for differential diagnosis of
iseases other than appendicitis, because it allows examination of
he entire peritoneal cavity. On the issue of drainage only or irriga-
ion, a prospective randomized study by Shawn et al. noted there
s no advantage to irrigation of the abdominal cavity over suction
lone during laparoscopic appendectomy for perforated appendici-

is [11].

The interval appendectomy after successful nonsurgical treat-
ent for appendicitis with abscess or phlegmon is controversial.
onsurgical treatment with interval appendectomy traditionally
PEN  ACCESS
gery Case Reports 67 (2020) 146–149

remains as the standard of the management. However, the need
for interval appendectomy has been recently challenged as the risk
of recurrence, because it is rare [12]. A study by Zaza et al. noted
that conservative treatment without interval appendectomy seems
to be the preferred method for treatment of appendiceal mass and
abscess, however they also noted that a cases such as need for per-
cutaneous drainage presents the risk factor for the development of
recurrence of appendicitis [12]. Therefore, when drainage is per-
formed, the interval appendectomy should be considered. In adult
cases, CT and colonoscopy within 4–6 weeks after the treatment is
recommended to prevent pathology of right iliac fossa for example
cancer or Crohn’s disease even without surgery [12].

4. Conclusions

We  report a case of a patient with stump appendicitis after
laparoscopic appendectomy for appendiceal abscess after more
than two weeks of disease. The patient had immediate laparoscopic
surgery, but some complications such as abdominal abscess or
stump appendicitis occurred unfortunately. Nonsurgical treatment
by image-guided drainage and antibiotics should be performed.
The immediate appendectomy is associated with a higher morbid-
ity, therefore it is crucial to understand the correct management
of appendiceal abscess. Laparoscopic approach is one of the use-
ful options to drainage the abscess and to observe the abdominal
cavity.
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