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INTRODUCTION:  There  is no  clear  standardized  approach  to  complicated  appendicitis  associated  with
abscess  or  phlegmon,  with  treatment  varying  from  immediate  appendectomy  versus  non-operative  man-
agement  with  antibiotics  and  possible  interval  appendectomy.  This  case  report  reviews  a  presentation
of  complicated  appendicitis  failing  non-operative  therapy  and  reviews  the  literature  on  complicated
appendicitis.
PRESENTATION  OF  CASE:  : A  19 year-old  male  presented  with  right  lower  quadrant  pain,  leukocytosis,
and  fever.  He had  been  seen  at an  outside  hospital,  diagnosed  with  complicated  appendicitis,  treated
non-operatively,  and  discharged  on  antibiotics.  CT  confirmed  persistent  complicated  appendicitis;  he
was again  treated  non-operatively  with  resolution  of symptoms.  He  was  discharged  but  returned  with
recurrent  pain/leukocytosis.  The  patient  was  determined  to have  failed non-operative  management,
underwent  laparoscopic  appendectomy.  Post-operatively  he  improved  was  doing  well in  follow  up.
DISCUSSION:  Historically,  the  therapy  for acute  appendicitis  has  been  surgical.  However,  immediate
surgical  management  of complicated  appendicitis  is  often  associated  with  increased  complications.  Non-
operative  management  with  antibiotics  and  interval  appendectomy  in  cases  of complicated  appendicitis
is  an  option.  Literature  shows  that  non-operative  management  of  complicated  appendicitis  is not entirely
innocuous.  Non-operative  management  carries  a significant  failure rate.  Patients  that  undergo  imme-
diate appendectomy  may  have  a  better  health-related  quality  of  life.  Non-operative  management  of

complicated  appendicitis  may  lead to  worse  outcomes  and  higher  healthcare  costs.
CONCLUSION:  Non-operative  management  of complicated  appendicitis  has  significant  failure  rates,
increased  healthcare  costs,  and  perhaps  increased  morbidity  when  compared  to  immediate  surgical  man-
agement.  Immediate  surgical  management  of complicated  appendicitis  remains  the  gold  standard  and
should be  used  in  most  patients.

© 2018  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Appendicitis is one of the most common surgical diagnoses for
oung patients presenting to the emergency department (ED) with
cute abdominal pain, with an overall prevalence of approximately
% [1]. The lifetime risk is slightly higher in males than in females,
lthough the risk of surgical intervention in males is approximately
alf that of female patients [1]. The classical presentation begins
ith periumbilical pain followed by anorexia, nausea, vomiting,

ight lower quadrant (RLQ) pain with or without fever, and usually

eukocytosis; however, these findings are not specific to the diagno-
is, and occur in patients with other etiologies for their abdominal
ain.

Abbreviations: RLQ, right lower quadrant; CT, computed tomography.
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Appendicitis may  be complicated by perforation, appendiceal
phlegmon or abscess formation. While the traditional treat-
ment for acute appendicitis has been emergent appendectomy,
non-operative management in complicated appendicitis with
antibiotics and interval appendectomy is an alternative to imme-
diate surgical management [2–5]. The timing of interval surgical
removal of the appendix in cases of complicated appendicitis has
not been standardized, and there is still debate over the need
of interval appendectomy if the initial non-operative approach is
chosen. We present a case of complicated appendicitis that failed
non-operative therapy. In addition, we review the literature on
treatment of complicated appendicitis. This case has been reported
in line with the SCARE criteria [6].
2. Case presentation

A 19-year-old male presented to the emergency department
with a one-day history of worsening RLQ pain. It was associ-
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Fig. 1. CT abdomen and pelvis with IV and PO contrast. The patient was found to
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Fig. 2. CT Scan on readmission 20 days after second encounter, repeat imaging
demonstrated mass-like phlegmon and appendiceal thickening with surrounding
inflammatory change and prominent adjacent lymph nodes.

Fig. 3. CT scan 20 days after second encounter. A large amount of inflammation
of  the appendix, colon and cecum is seen with phlegmon (arrow) and foci of free
intraperitoneal air.
ave a large amount of inflammation in the right lower quadrant with phlegmon, as
ell as marked inflammatory changes including the colon, appendix and terminal

leum.

ted with fever, chills, nausea and anorexia. He had been seen 10
ays prior at an outside hospital with similar presenting symp-
oms, and a computed tomography (CT) scan at that time showed
n acute perforated appendicitis. The patient was treated with
ntravenous metronidazole and levofloxacin for three days and dis-
harged home with oral antibiotics. His pain returned and then
rogressed following discharge and was no longer controllable with
ome pain medications. His second ED visit was to our hospital.
hysical examination demonstrated tenderness to light palpation
n the RLQ with positive Rovsing’s sign but no generalized peritoni-
is. White blood cell count was elevated. The patient underwent a
T scan, which revealed a dilated appendix with severe inflamma-
ory stranding centered around the ileocecal valve, inflammatory
hanges involving the terminal ileum and intraluminal narrow-
ng (Fig. 1). He was also found to have inflammation consistent

ith phlegmon (abscess in evolution) formation with no drainable
iscrete collection or abscess.

Given the patient’s delayed presentation, non-septic clinical
icture as well as radiographic findings showing significant phleg-
on formation and inflammation not easily amenable to surgery,

on-operative management was recommended and intravenous
iperacillin/tazobactam was initiated. The patient had resolution
f fever and leukocytosis during his admission. Repeat CT scan of
he abdomen and pelvis with intravenous and oral contrast was
rdered prior to discharge, and showed improvement in inflamma-
ion with no drainable fluid collection. The patient was discharged
ome with oral antibiotics after a four-day hospital stay.

At 20 days post-discharge the patient again returned to the
mergency department with worsening peri-umbilical abdominal
ain with radiation to the RLQ, associated with nausea and diar-
hea. CT scan of the abdomen and pelvis with intravenous and oral
ontrast was again performed, showing diffuse inflammation and
n abnormal cecal region with worsening peri-appendiceal phleg-
on, significant RLQ mesenteric lymphadenopathy and adjacent

ree fluid (Figs. 2 and 3). There was also small foci of free air. The
atient was determined to have failed non-operative treatment at
hat time.
At surgery, a perforated, necrotic appendix was  encountered
ith a large phlegmon and extensive adhesions involving the colon,

he small bowel, and the abdominal wall (Fig. 4). Extensive lysis
f adhesions was undertaken, and the appendix was  found to be
Fig. 4. Large amount of inflammatory changes in the right lower quadrant centered
around the terminal ileum, cecum (colon) and the appendix. Prominent mass-like
phlegmon noted in this area with diffusely abnormal cecal region.
perforated near the base. The remnant appendiceal tissue and sur-
rounding phlegmon were highly friable, and the specimen was
effectively morcellated and removed piecemeal. A perforation of
the cecum near the site of appendiceal perforation was also found,
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F d mass/appendix laparoscopically. The inflamed mass-like appendix is seen to be a part
o emaining inflamed colon is seen where perforation of the colon was found and repaired
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Table 1
Model and scoring system combining CT and clinical features amounting to a max-
imum score of 22 [21].

Points

Clinical features
Age ≥45 years 2
Body temperature (◦C)

≤37.0
37.1–37.9
≥38.0

1
2
3

Duration of symptoms ≥48 h 2
WBC  count >13 × 109/l 3
CRP (mg/l)

≤50
51–100
>100

1
2
3

CT features
Free extraluminal air 3
ig. 5. Mass-like thickening of the appendix and piecemeal removal of the inflame
f  a larger phlegmon in this area. On the bottom right lower side of the photo the r
ith  the stapler laparoscopically.

nd primary closure was achieved (Fig. 5). A closed drain was
laced. The patient had an unremarkable post-operative course,
nd on post-operative day two, he was discharged home. The drain
as removed on post-operative day 14 in the office, and no post-

perative complications were noted.

. Discussion

Appendicitis is one of the most common surgical emergencies in
he world, and one of the most frequent causes for acute abdominal
ain leading to presentation to the ED [1]. Obstruction of the appen-
iceal lumen leads to increasing intraluminal pressures and can be
aused by fecalith, foreign body, lymphoid hyperplasia or malig-
ancy. As intraluminal pressure rises it eventually surpasses that
f the appendiceal veins, leading to outflow obstruction, venous
ongestion, loss of epithelial integrity and bacterial invasion of the
ppendiceal wall. With continued obstruction, intraluminal pres-
ures may  eventually surpass that of its arterial supply, leading to
ppendiceal ischemia and necrosis with possible perforation and
angrene of the appendix. Diagnosis of appendicitis requires a com-
ination of consistent history, physical examination and laboratory
tudies, with increasing use of focused imaging for diagnostic con-
rmation.

Historically, the mainstay of therapy for acute appendicitis has
een surgical, with a shift from open to laparoscopic appendectomy
s the gold standard of treatment since early 1990s. Not surpris-
ngly, surgical management of cases of complicated appendicitis
ave been associated with significantly increased complication
ates compared to uncomplicated cases [7–10]. The initial challenge
s distinguishing uncomplicated from complicated appendicitis
reoperatively. Studies show that neither clinical findings nor

aboratory markers are reliable enough to estimate the severity
f the acute appendicitis, therefore the role of CT in identifying
omplicated and uncomplicated acute appendicitis is of pivotal
mportance. Temporal progression can be suggestive, as a larger
ercentage of cases of complicated acute appendicitis had symp-
oms for more than 24 h when compared to cases of uncomplicated
cute appendicitis (81% and 38%, respectively) [12]. Atema et al

emonstrated that utilizing a scoring system that combines clinical
eatures (age, temperature, duration of symptoms, white blood cell
ount, C-reactive protein levels, and presence of extraluminal free
ir, periappendiceal fluid and appendicolith) and imaging yielded
Periappendiceal fluid 3
Presence of appendicolith 3

95% certainty when identifying uncomplicated appendicitis preop-
eratively. Two separate models and scoring systems were created
– one based on CT and clinical features, and one on ultrasound and
clinical features. The CT model was  based on a maximum score
of 22 points; of the 284 patients, 150 had a score of 6 points or
less, of whom eight (5.3%) had complicated appendicitis, yielding
a negative predictive value (NPV) of 94.7%. The ultrasound model
included all the same factors except for extraluminal free air, result-
ing in a maximum score of 19 instead of 22 points; the ultrasound
score was  calculated for 312 patients, 105 of which had a score
of 5 or less, of whom three (2.9%) had complicated appendicitis,
yielding an NPV of 97.1% [16]. The factors for these models are illus-
trated in Tables 1 and 2 below. Being able to accurately differentiate
uncomplicated appendicitis from complicated appendicitis is key
in guiding surgical management, and can be accomplished with
sensitive clinical findings and imaging.

Recent efforts to address the risks associated with surgical ther-
apy of complicated appendicitis have included the introduction of
non-operative management with intravenous antibiotics and inter-

val appendectomy once inflammation has subsided to perform the
operation safely. Cases of appendicitis complicated with phlegmon
and abscess account for 2–10% of all appendicitis cases. Evidence
suggests a role for non-operative management in cases of appen-
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Table  2
Model and scoring system combining ultrasound and clinical features amounting to
a  maximum score of 19 [21].

Points

Clinical features
Age ≥45 years 2
Body temperature (◦C)

≤37.0
37.1–37.9
≥38.0

1
2
3

Duration of symptoms ≥48 h 2
WBC  count >13 × 109/l 3
C-reactive protein (mg/l)

≤50
51–100
>100

1
2
3

Ultrasound features
Periappendiceal fluid 3
Presence of appendicolith 3

Table 3
Comparing Acute Appendicitis to Complicated Appendicitis [22].

Acute Appendicitis Complicated Appendicitis

Perforation No Yes
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and perhaps increased morbidity when compared to immediate
Abscess No Yes
Phlegmon No Yes

icitis complicated by phlegmon or abscess [3–5,13]. Typically,
fter successful non-operative management of an appendiceal
ass, interval appendectomy is performed either semi-electively

r electively. This non-operative approach is common but has been
uestioned by an increasing amount of evidence. A meta-analysis
y Cheng et al reviewed two studies with forty patients each [20].

n one study, 40 adult and pediatric patients with phlegmon were
andomized to either early appendectomy as soon as appendiceal
ass resolved within the same admission (n = 20) or interval open

ppendectomy after 6 weeks (n = 20). In the second trial 40 pedi-
tric patients with appendiceal abscess were randomized to either
arly emergent laparoscopic appendectomy (n = 20) or delayed
nterval laparoscopic appendectomy after 10 weeks (n = 20). The
tudy concluded that the participants that underwent early appen-
ectomy had better health-related quality of life (measured at
2 weeks after appendectomy via a quality of life questionnaire
n a scale of 0–100 [mean difference 12.40 points] when com-
ared to those that underwent delayed i.e. interval appendectomy
20]. A study by Young et al. alludes to early appendectomy being
he appropriate management for complicated appendicitis (crite-
ia described in Table 3) due to high failure rates of non-operative
anagement and the morbidity associated with those failures;

atients that failed non-operative management ended up requir-
ng open appendectomies with 55.6% needing bowel resection,

hereas early appendectomies demonstrated lower incidence of
owel resection when compared to patients who  were initially
reated non-operatively (3.3% vs 17.1%, respectively) [21]. This
emonstrates that conservative, non-operative management of
omplicated appendicitis may  actually lead to worse outcomes,
igher healthcare costs and less patient satisfaction. Turhan et al
einforced that the mean hospital stay of patients with appendici-
is who were treated non-operatively was significantly longer than
hose treated operatively [22]. Elective interval appendectomies
re an option when considering non-operative management on ini-
ial presentation, but they also result in higher healthcare costs.
ases where non-operative management with interval appendec-

omy was used cost over $4000 more per patient than those treated
ith initial operative management [23]. Furthermore, as depicted

n the large pediatric study of Bachur et al. 66% of 99,001 children
PEN  ACCESS
rgery Case Reports 50 (2018) 75–79

with appendicitis were diagnosed with non-perforated appendici-
tis, 4190 (6%) of which underwent non-operative management
(NOM) – these cases are part of an increasing number of NOM
cases observed over 6 years. However, during the 12-month follow-
up period, NOM patients were more likely to have: advanced and
additional imaging (+8.9%), ED visits (+11%), and hospitalizations
(+43.7%). Interestingly, among the patients that underwent NOM
initially, a substantial portion (46%) eventually had an appendec-
tomy [24]. Logically, all of the aforementioned outcomes contribute
to increase in healthcare cost. However, the timing of interval
appendectomy and the safety of in-hospital delay are still under
debate, and there is no clear timeline in the literature as to when to
perform interval appendectomy, with recommendations ranging
from two  to eight weeks following initial non-operative therapy.

The use of antibiotics and planning an interval appendectomy
in cases of complicated appendicitis seem to be successful in the
majority of cases yet up to one-third of patients develop com-
plications such as abscess formation and/or readmission prior to
planned interval appendectomy contributed to certain clinical indi-
cator [26]. Approximately, 25% of patients with appendiceal abscess
fail non-operative management even with percutaneous drainage.
However, mortality rate did not differ between both groups [26].

Another issue in utilizing non-operative management of com-
plicated appendicitis is an increased rate of neoplasms, up to 16%
in older patients undergoing delayed interval appendectomy [27].
Another study found an even higher incidence with 33% of older
patients undergoing interval appendectomy having a neoplasm
[27]. Furthermore, a study by Enblad et al noted an increase in
short and long-term incidence of bowel cancer in patients with
non-surgical treatment of appendicitis when compared to those
with operative management. We recommend that in patients older
than 35 years old who  do not have an interval appendectomy a
colonoscopy or CT colonography should be considered. This would
also serve as a cancer-screening tool especially if the patient has a
family history of intestinal cancers.

Future studies should further investigate the necessity for surgi-
cal interventions in patients with recurrent appendicitis. However
good clinical sense dictates that all recurrent appendicitis be
treated surgically so that tissue can be obtained for pathology to
rule out malignancy or possible recurrent inflammatory bowel dis-
ease, which may  require subsequent intervention.

In the present case, the patient’s clinical picture was sub-
stantially worse on presentation four weeks post-diagnosis when
compared to his prior hospitalizations, indicating failed non-
operative treatment. While technically challenging given the
patient’s extensive intraperitoneal inflammation and significant
adhesions, surgical management was successful without the need
for conversion to open appendectomy.

4. Conclusions

We  report a case of a patient with repeat hospitalizations
due to recurrent complicated appendicitis. The patient failed non-
operative management of complicated appendicitis and underwent
a laparoscopic appendectomy, and did well post-operatively. This
case provides an opportunity to review the management of com-
plicated appendicitis. Non-operative management of complicated
appendicitis has significant failure rates, increased healthcare costs,
surgical management. Immediate surgical management of compli-
cated appendicitis remains the gold standard of care and should be
used in most patients.
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