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Summary

PRINCIPLES: Optimal management of perforated appen-
dicitis with perityphlitic phlegmon or abscess formation is
controversial. The aim of the study was to assess the out-
come after a two-step procedure to treat patients with per-
ityphlitic abscess formation.

METHODS: We retrospectively assessed prospectively
collected data from a single-centre database that included
adult patients who had appendicitis and perityphlitic ab-
scess (≥3 cm) but no generalised peritonitis, and were
treated in 2007–2015. Patients underwent a two-step pro-
cedure that comprised antibiotic treatment and drainage
when technically feasible (step 1) followed by interval ap-
pendectomy (step 2). We evaluated treatment modalities,
complications and outcomes.

RESULTS: Out of a total of 1480 patients with appendici-
tis, 15 patients presented with perityphlitic abscess. In ad-
dition to antibiotic treatment, computed tomography-guid-
ed drainage was performed in 12 of these cases. Step 1
and 2 hospital stays were (median, range) 7 days (5–14
days) and 2 days (2–12 days), respectively. One patient’s
abscess recurred after 2 months, associated with new on-
set appendicitis and perforation. Another patient under-
went reoperation after interval appendectomy for suspect-
ed postoperative peritonitis.

CONCLUSION: This two-step procedure for appendicitis
with appendicular abscess was highly successful (100%)
with a low rate of complications (13%). In the view of a po-
tentially increased rate of appendicular neoplasm in com-
bination with abscess formation, the role of interval appen-
dectomy has to be evaluated in larger trials.
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Introduction

Acute appendicitis is one of the most critical causes of an
“acute abdomen”, and appendectomy is the most common
surgical intervention performed worldwide to treat “acute
abdomen” [1]. Several recent studies have assessed conser-
vative treatment with antibiotics for uncomplicated appen-

dicitis [2–4], but the results have not indicated that con-
servative management is clearly superior to appendectomy.
Thus, surgery remains the gold standard for uncomplicated
appendicitis [2–4]. However, the treatment guidelines are
less clear in cases of complicated appendicitis.

Perityphlitic abscess formation occurs in 2–7% of patients
with perforated appendicitis, representing about 1% of all
patients presenting with appendicitis [1, 5]. A surgical ap-
proach is generally recommended for patients in whom
perityphlitic or appendicular abscess is associated with
generalised peritonitis [6]. However, in cases without gen-
eralised peritonitis it is unclear whether the benefits of
emergency appendectomy outweigh the potential benefits
of a primarily conservative approach with antibiotics and
drainage followed by an interval appendectomy (IA).
Emergency appendectomy may be technically challenging
in such patients, because of local inflammation. It may also
be associated with an elevated risk of ileocaecal resection
and postoperative complications [7–9]. A conservative ap-
proach, with radiologically guided drainage and antibiotic
treatment as the first step and appendectomy as the second
step, has the advantage of lower peri- and postoperative
morbidity [7–9]. Although the conservative approach for
perityphlitic abscess without generalised peritonitis is in-
creasingly accepted in clinical settings, there is still little
high-quality evidence to support its use in the literature.

In our department, we routinely carry out the two-step ap-
proach in patients with appendicitis and perityphlitic ab-
scess formation but without generalised peritonitis. Our
aim in the present study was to report our experience at a
single centre by evaluating outcome and complications af-
ter the two-step procedure.

Materials and methods

We retrospectively analysed data from the prospective in-
patient database of our hospital for patients presenting with
appendicitis from January 2007 to December 2015. We in-
cluded data for all patients who were diagnosed with ap-
pendicitis and perityphlitic abscess (diameter ≥3 cm) but
with no signs of general peritonitis and who underwent the
following two-step treatment procedure. Step 1 comprised
administration of intravenous antibiotics and, if feasible,
radiologically guided abscess drainage (fig. 1). Intravenous

Correspondence:
Bernhard. Egger, MD, De-
partment of Surgery, HFR
Fribourg Cantonal Hospital,
CH-1708 Fribourg, bern-
hard.egger[at]h-fr.ch

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 1 of 5



antibiotics were followed by oral antibiotic treatment. Step
2 comprised elective IA. Although all eligible patients un-
derwent the described treatment procedure, decisions such
as the duration of intravenous and oral antibiotic treatment
and the feasibility of drainage were made by the treating
physicians and not dictated by a protocol. Diagnosis and
drainage were performed with ultrasonography (US) or
computed tomography (CT). We noted demographic data,
duration of antibiotic treatment, duration of drainage, de-
tails about the surgical intervention, length of hospital stay,
complications (in accordance with Dindo et al. [10]), and
microbiological and histological findings. Based on our re-
sults and on a review of the current literature, we devel-
oped a decision flowchart for the management of patients
with suspected complicated appendicitis (fig. 2).

Results

During the study period, 15 out of a total of 1480 patients
with acute appendicitis (1%) were eligible for the two-
step procedure. Demographic and treatment data are sum-
marised in table 1. A flow chart describing our manage-
ment of suspected complicated appendicitis is shown in
figure 2. The treating physicians made the decision to
perform imaging studies when complicated appendicitis
was suspected. Suspicion of complicated appendicitis was
mainly based on the presence of one or more of the fol-
lowing conditions: deterioration of the general condition of
the patient, presence of localised or generalised peritonitis,
body temperature >38°C, symptoms for >48 hours, white
blood cell count >11 × 109 cells/l and C-reactive protein

concentration >50 mg/l. All 15 patients were initially treat-
ed with intravenous piperacillin-tazobactam, a broad-spec-
trum antibiotic agent. After they had received the results
of the drain cultures, clinicians chose to continue treatment
in 14 patients by administering antibiotics that were less
broad spectrum for a median duration of 15 days (10–28
days): amoxicillin-clavulanate in five patients and ceftriax-
one plus metronidazole in nine patients.

Because of anatomical constraints or abscesses that could
not be reached, clinicians decided that drainage was not
feasible in three patients whose abscess diameters were
3–6 cm. These patients were treated with antibiotics alone
and subsequent IA, and had an uneventful course.
Drainage was feasible in 12 out of 15 patients (80%) who
fulfilled the criteria for percutaneous drainage. There were
no periprocedural complications. Median duration of
drainage was 6 days (range 4–13 days), and the median
length of hospital stay for step 1 was 7 days (range 5–14
days). In all patients, elective IA was performed after a me-
dian of 13 weeks (range 6–22 weeks). The median opera-
tive time was 70 minutes (range 23–135 minutes), and the
median hospital stay for step 2 was 2 days (range 2–12
days).

Two complications occurred (13%); the first occurred after
step 1, and the second occurred after step 2. In the first,
abscess recurrence with new onset of appendicitis and per-
foration was noted 2 months after drainage. In this patient,
initial intravenous antibiotic treatment was interrupted af-
ter 4 days owing to an allergic reaction and replaced early
by oral antibiotic treatment. Initial treatment was success-

Figure 1: Computed tomography image of periappendicular abscess after drainage.
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ful with complete cessation of symptoms and normalisa-
tion of laboratory tests (white blood cell count 7 vs 18 ×
109 cells/l, C-reactive protein <5 vs 208 mg/l). However,
after the recurrence was detected, the patient underwent
immediate laparoscopic appendectomy with an uneventful
follow-up. Histopathological examination revealed acute
inflammation with focal activity and perforation. In the
second complication, the patient underwent reoperation af-
ter IA, where a stercolith in a small abscess was found.
Following that, a second look operation and lavage had to
be performed because of signs of early peritonitis on post-
operative day two. A slight fibrinous peritonitis was found
without any signs of perforation and the postoperative fol-
low-up was then uneventful.

Histology did not reveal any malignancies in resected
specimens. At follow-up outpatient examinations 2–6
weeks after IA, all patients were doing well without ab-
dominal or other complaints.

Discussion

Our study revealed that the two-step procedure described
above for appendicitis with perityphlitic abscess formation
was highly successful and associated with a low compli-
cation rate. This two-step procedure is also supported by
recent meta-analyses, which showed that patients similar
to those included in the present study were more likely to

Figure 2: Decision flowchart for patients with suspected complicated appendicitis but without generalised peritonitis.CT = computed tomogra-
phy; US = ultrasound

Table 1: Demographic data and baseline characteristics for patients with perityphlitic abscess formation (n = 15).

Variable

Age (years) 43 (16–81)

Male gender 9 (60%)

ASA class I 10 (67%)

ASA class II 5 (33%)

CRP (mg/l) 123 (14–270)

WBC count (× 109 cells/l) 15 (6–25)

Duration of symptoms (days) 18 (2–30)

Percutaneously drainable 12 (80%)

Drainage modality, CT 11 (92%)

Drainage modality, US 1 (8%)

Duration of drainage (days) 6 (4–13)

Duration of antibiotic treatment (days) 15 (10–28)

ASA = American Association of Anesthesiology; CRP = C-reactive protein ; computed tomography (CT); ultrasound (US); WBC = white blood cell Data are given as total number
and percentage for categorical variables, and as median and range for continuous variables.
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have postoperative complications or require colonic resec-
tion after emergency appendectomy [7–9].

Conservative initial treatment approaches toward perity-
phlitic abscess formation remain controversial in the lit-
erature. Recently, Mentula et al. reported a higher rate
of uneventful recovery after initial appendectomy (90%)
compared with conservative treatment (50%) [11]. Howev-
er, in these 30 conservatively treated patients the approach
differed from our procedure in that we did not attempt to
drain in two patients (7%). Mentula et al. did not succeed
in introducing drainage in nine patients (30%), and punc-
tured abscesses without leaving a drain in place in 16 pa-
tients (50%) [11]. In contrast to this previous report, in
which there was a low rate of drainage left in place (10%)
[11], 80% of our patients underwent drainage. Additional-
ly, Mentula et al. [11] included patients with abscesses as
small as 2 cm in diameter, whereas in our patient cohort
only patients with abscesses ≥3 cm were included.

In our study, two patients experienced complications,
which were classified as grade IIIb in accordance with the
Dindo–Clavien classification [10]. The first complication
was a recurrence of appendicitis with a new perforation;
thus, 1 out of 15 (7%) patients who initially underwent suc-
cessful conservative treatment had recurrent appendicitis
and abscess formation. This result is comparable to that of
other reports [7, 9] and is better than the results reported by
Mentula et al., who had recurrence rates of 27% and 10%
for conservative and surgical treatment, respectively [11].
The second complication was a second-look operation af-
ter IA due to early peritonitis after a stercolith in a small
abscess was found at the initial operation. Although IA is
supported by most (53–75%) surgeons [12, 13], in the lit-
erature its necessity remains a topic of controversy. IA fol-
lowing initial conservative treatment has been associated
with an elevated morbidity of 10–12% in studies that in-
cluded patients who initially underwent conservative treat-
ment for complicated appendicitis followed by IA [7, 14].
However, these morbidity rates may have been overesti-
mated since there were marked differences among studies
and protocols, some of which included patients who did
not undergo drainage or who underwent open appendec-
tomy. The morbidity rate (7%) of IA in the present study
was lower than others in the literature [7, 14], suggesting
that drainage together with laparoscopic IA might be asso-
ciated with lower morbidity. Moreover, our results are con-
firmed by those of You et al., who used a similar protocol
and also reported only one complication (7%) out of 15 pa-
tients who underwent laparoscopic IA after drainage [15].

An important point to address is appendicular neoplasm as
a cause of complicated appendicitis. Carpenter et al. found
a neoplasm rate of 28% in patients >40 years of age who
underwent IA for complicated appendicitis [16]. Two other
studies also found considerable risks of appendicular ma-
lignancy, of 29% and 12%, respectively, associated with
IA after complicated appendicitis [17, 18]. In view of these
results and the reported low morbidity associated with IA,
the risk of malignancy should be considered and IA eval-
uated, especially in patients >40 years of age. In order to
assess the exact risk of underlying neoplasm, larger studies
using the two-step procedure have to be performed [19].

Compared with previous studies, in our study the frequen-
cy of patients with perityphlitic abscess formation who

were eligible for the two-step procedure was slightly lower
[7–9]. However, the cited studies evaluated phlegmon for-
mation as well as abscesses of various sizes [7–9]. We ex-
cluded patients with perityphlitic phlegmons and abscess-
es with a diameter of <3 cm. This patient selection seems
justified, because smaller abscesses can be treated success-
fully with antibiotics alone [20–22]. However, the mono-
centric retrospective setting and our strict patient selection
criteria resulted in relatively few cases, which may some-
what decrease the strength of our conclusions.

We found that the median length of hospital stay for the
first step of the procedure was 7 days, which is in accor-
dance with the literature [7, 15, 23]. However, recent re-
ports suggest that shortened antibiotic regimens may be
appropriate in cases in which the source of infection is
adequately controlled [24]. The median length of hospital
stay after IA in our study was 2 days, which is relatively
low compared with other reports [14, 15, 23]. Limitations
of the present study include its retrospective, single-centre
design. Moreover, the number of patients who met the in-
clusion criteria was relatively low. However, our results
are consistent with those reported in the literature with re-
spect to the safety and efficacy of this type of two-step ap-
proach. A prospective, multicentre evaluation in Switzer-
land is planned to confirm the superiority of our proposed
two-step procedure (see fig. 2). In conclusion, manage-
ment of appendicular abscesses ≥3 cm by conservative
treatment is highly successful. In the view of a potential-
ly increased rate of appendicular neoplasm in combination
with abscess formation, the role of interval appendectomy
has to be evaluated in larger trials.
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