Management of appendiceal abscess

A 10-year experience in Central Saudi Arabia
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Objectives: To study the outcome of patients with
appendiceal abscess (AA) following immediate
operative and non-operative management in terms of
complications and hospital stay.

Methods: Medical records of all adult patients treated
for AA between July 2002 and June 2011 in the
Department of Surgery, King Saud Medical City,
Riyadh, Kingdom of Saudi Arabia were reviewed.
We identified 2 main groups of patients with the
diagnosis of AA. The first group of patients were
managed by CT-guided percutaneous drainage and
parenteral antibiotics (non-operative management
[NOM group]). The second group were patients
who underwent surgical intervention (operative
management [OM]). The outcome was determined in
terms of complications, recurrence rate, and hospital
stay.

Results: Eighty AA patients were managed during the
study period. Forty-two patients (52.5%) received
NOM, while 38 patients (47.5%) underwent
immediate OM. The complication rate was
significantly higher in the OM group compared with
the NOM group (44.7% versus 11.9%; p=0.0012).
Successful NOM was achieved in 92.8% of patients.
The overall mean hospital stay of the NOM group
was 8.54+2.25, and the OM group was 10.86+4.32
days (p=0.003).

Conclusion: Non-operative management is associated
with significantly lower complication rate and shorter
hospital stay than OM.
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arly appendectomy is the gold standard management

for acute appendicitis since more than a century, but
for appendicitis complicated by perforation and abscess
formation the optimal treatment is still controversial.'”
Traditionally, these patients were managed by immediate
surgical drainage with or without appendectomy,
eliminating the risk of recurrent appendicitis. However,
it is associated with risk of more extensive surgery,
operative injuries, postoperative wound infection, and
extended paralytic ileus.®” With the advancement in
interventional radiology, there is a growing trend of
non-operative management (NOM) of appendiceal
abscess (AA), which includes CT-guided drainage
along with broad spectrum parenteral antibiotics. This
approach has become well established because of its
proven safety and efficacy.*"> Moreover, it avoids the
risks of general anesthesia, reduces the hospital stay, and
cost of medical care. However, this management policy
needs the availability of interventional radiologist, and a
well-equipped radiological suite and close collaboration
between the general surgery and radiology departments.
Over the years, with gaining experience, and developing
more confidence on interventional radiology, an
increasing trend of NOM has been observed in our
institution as well. Most patients with AA are now
being managed by this approach. The objective of the
study was to study the outcome of patients with AA,
following immediate operative management (OM), and
NOM in terms of complications and hospital stay.

Methods. This is a retrospective study of all adult
patients, who were treated for AA in the Department of
Surgery, King Saud Medical City, Riyadh, Kingdom of
Saudi Arabia from July 2002 to June 2011. We included
all consecutive adult patients with the final diagnosis
of AA, necessitating either CT-guided drainage or
open drainage in this study. Patients with appendiceal
mass or small abscess less than 3 cm were managed
by conservative means without drainage. Patients
with generalized peritonitis required an emergency
exploratory laparotomy. Patients of pediatric age group
(<13 years) were also excluded from the study. Diagnosis
of AA was based on the CT scan findings or review of
operative notes, describing localized collection of pus
without the evidence of generalized peritonitis. Medical
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records of all patients were reviewed retrospectively after
the approval of the research and ethical committee of
our hospital.

In our department guidelines, patients with suspected
appendicitis undergo emergency appendectomy based
on clinical and laboratory findings. A CT scan is
generally requested for those patients who have uncertain
diagnosis, long history of pain, or presence of mass in the
right lower quadrant of the abdomen. If the CT findings
are suggestive of AA, without evidence of generalized
peritonitis, initial NOM approach, which includes CT-
guided percutaneous drainage of abscess and parenteral
antibiotics is adopted, provided CT-guided aspiration is
technically possible. All multi loculated, deeply seated,
or inter loop abscesses, which are difficult to approach
by CT-guided percutaneous drainage, are managed by
immediate open surgery (OM).

We identified 2 groups of patients with diagnosis
of AA. The first, who had the diagnosis based on the
CT scan findings, and were managed by CT-guided
drainage, and parenteral antibiotics (NOM group). The
second group included all those patients who failed to
respond to NOM within 72 hours of admission, or who
were not suitable for CT-guided drainage because of
difficult percutaneous access, or primarily operated for
appendectomy and found to have AA intraoperatively,
underwent surgical drainage, and appendectomy if
technically feasible and safe during the initial surgery
(OM group). Informed written consent was obtained
from the patients of both groups.

Patients of both groups received varied combination
of broad spectrum parenteral antibiotics for 5 days.
They were kept nil per oral for the initial few days,
monitored for improvement in subjective complaints,
fever, abdominal tenderness, and white blood cell count
(WBC). They were discharged when they became
afebrile, pain free, and tolerating normal diet. Follow up
CT scans were usually not requested unless clinically
indicated. Failure of NOM was defined as worsening of
the patient’s symptoms and signs within 72 hours after
the start of therapy. Recurrence was defined as episode of
abdominal pain associated with other clinical evidence
of appendicitis occurring after being discharged from
hospital. All patients were scheduled for follow up in the
outpatient department bi-weekly for the first 3 months
and 3 monthly thereafter for the appearance of recurrent
symptoms of appendicitis in NOM group and for wound
evaluation in the OM group. Interval appendectomy
was offered in patients with recurrent appendicitis. Data
regarding the demography, admission temperature,
WBC, hospital course, techniques of drainage, reasons
for open drainage, complications, and follow up were
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documented. Outcome variables like hospital stay,
complications, failure of non-operative therapy, and
recurrence rate was retrospectively reviewed. Length of
hospital stay in NOM group included second admission
for interval appendectomy when it was performed.

The data were analyzed by using Statistical Package
for Social Sciences software version 13 (SPSS®, Inc;
Chicago, IL, USA). The comparison of means and 95%
confidence interval were calculated by student t-test.
Categorical data analysis (complication rate of both
groups) was performed by Fisher’s Exact Test. Kaplan
-Meier survival analysis was plotted to calculate the
accumulated risk of recurrence in NOM group. The
probability value of <0.05 was considered as statistically
significant.

Results. Between July 2002 to June 2011, 80
patients with AA were managed during the study
period. Forty-two patients (52.5%) were managed by
CT-guided percutaneous drainage and broad spectrum
parenteral antibiotics (NOM group) and 38 patients
(47.5%) underwent open surgical drainage (OM
group). Appendectomy was performed in 28 (74%) out
of 38 patients in OM group during the initial surgery.
Most of our patients (42%) in OM group underwent
surgical drainage because of difficult access for CT-
guided percutaneous drainage or non-availability of
interventional radiologist (34%). Uncertain diagnosis
was attributed in 24% of patients in this group.
Patients of both groups were comparable regarding
demography, duration of symptoms, admission
temperature, and WBC (Table 1). The complication rate
was significantly higher in the OM group as compared
to the NOM group (44.7% versus 11.9%, p=0.0012).
In the OM group, 7 patients (18.4%) developed
surgical site infection. Two of them (5.3%) had fascial
dehiscence, managed conservatively, and ultimately
both developed incisional hernia (5.3%). Two patients

(5.3%) suffered from prolonged ileus and improved
on conservative management. Three patients (7.9%)
developed recurrent abscesses; 2 of them settled down
by parenteral antibiotics; the third required CT-guided
percutaneous drainage. One patient (2.6%) developed
fecal fistula on the fourth postoperative day, which
healed spontaneously without any surgical intervention.
Failure of the NOM was observed in 3 patients
(7.2%). One of them developed features of generalized
peritonitis. The other 2 were operated because of
failure in clinical improvement. Two patients (4.7%)
had residual collections on follow up ultrasound; one
was managed by repositioning of the initially inserted
drainage catheter and the other required placement of a
second drainage catheter.

The mean follow up of patients in OM and NOM
groupwas 14.44+6.57 and 17.73+6.28 months (p=0.02).
Five patients (11.9%) of the NOM group developed
recurrent appendicitis after a mean interval of 3.6
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Figure 1 - Kaplan-Meier survival anaylsis. The median follow up time
was 17 months.

Table 1 - Comparison between operative and non operative management groups.

Variables NOM group OM group 95% CI P-value
Number of patients 42 38

Male to female ratio 24:18 21:17

Mean age (years) 31.50£15.47 31.60+13.30 -6.35 to0 6.55 0.97
Mean duration of symptoms (days) 5.78+2.03 6.15+2.28 -0.58 to 1.32 0.44
Mean admission temperature (degree celsius) 38.28+0.47 38.20+0.49 -0.30 t0 0.14 0.47
Mean admission white cell count (10°/1) 17.50+3.73 17.19+3.57 -1.93 to 1.31 0.70
Mean hospital stay (days) 8.54+2.25 10.86+4.32 0.81 t03.83 0.003
Mean follow up (months) 17.73+6.28 14.44+6.57 -6.15 t0 -0.42 0.02

OM - operative management, NOM - Non operative management, 95% CI - 95% Confidence interval
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months and managed by interval appendectomy. One
of these patients had iatrogenic perforation of terminal
ileum during appendectomy, which was repaired
primarily, and patient recovered well postoperatively.
Kaplan-Meier survival analysis was plotted to calculate
the accumulative risk of recurrence in the NOM group
(Figure 1). One patient of the NOM group discovered
to have adenocarcinoma cecum during follow up
colonoscopy and barium enema and underwent elective
right hemicolectomy. The overall mean hospital stay of
the NOM group was 8.54+2.25 and the OM group was
10.86+4.32 days (p=0.003).

Discussion. Acute appendicitis is complicated by
perforation and abscess formation in 2-14.2% of the
patients.>'* Delayed presentation to medical facility, age
extremities and the hidden locations of appendix are the
likely risk factors for perforation and abscess formation.'
The wide availability of CT scan in emergency setting
have helped the surgeons in establishing the diagnosis
of acute appendicitis, complicated by perforation and
abscess formation with great accuracy, and formulating
the appropriate management plan.’>'

In the absence of randomized controlled trial
of adequate sample size, conflicting evidence exists
regarding the optimum treatment of AA.’ The available
options are immediate open drainage of AA with or
without appendectomy or initial NOM, followed by
selective or routine interval appendectomy.*® Some
authors claimed the safety and efficacy of immediate
surgery and stated that early surgery reduced the
hospital stay, and eliminated the risk of recurrent
appendicitis.'” Therefore, frequent follow ups, further
investigations, and the need of another admission could
be avoided. On the other hand, this approach has been
associated with risk of more extensive surgery, such as
ileoceacal resection, temporary ileostomy, increased risk
of operative injuries, hemorrhage, postoperative wound
infection, paralytic ileus, and adhesions.!*¢718

We encountered a complication rate of 44.7% in
our OM group, and most of these complications (29%)
were wound related. This is in consistent with other
published studies."*® Brown et al® and Oliak et al'
reported an overall morbidity of 67% and 36% in their
operative groups. These figures challenge the safety of
immediate surgery in the presence of severely inflamed
operative field. Interventional radiology has provided the
clinicians with the alternative approach of percutaneous
drainage of AA. Under antibiotics coverage, CT-guided
percutaneous drainage offers all the benefits of minimally
invasive approach.>**!° Moreover, it avoids the risk
of general anesthesia, reduces hospital stay and cost
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of treatment. The safety and efficacy of percutancous
drainage under image guidance have been proven well
in published literature."*%1%!2 We managed more than
half of our patients with NOM, with a success rate of
approximately 92% and there was no procedure related
morbidity. Marin et al'® suggested that a large poorly
defined AA and an extra luminal appendicolith on pre
procedure CT image were independent predictors of
clinical failure of this technique. Free appendicolith
in peritoneal cavity may act as a nidus for continuous
infection and recurrent abscess formation.

The complication rate of conservative management
ranged between 17-24%."¢ We had alower complication
rate (11.9%) because of selective approach for CT-
guided drainage in complex abscesses with difficult
access. With growing confidence and experience,
interventional radiologists in our hospital are now
accepting more difficult cases for percutaneous drainage.
The risk of recurrent appendicitis, missing, or delaying
the diagnosis of an underlying malignancy or Crohn’s
disease after NOM was considered a justification for
recommending routine interval appendectomy (IA)."
We had a recurrence rate of 11.9% in the NOM group
with the mean follow up of approximately 17 months,
which is within the reported figure of 3-25%.%""** Most
of the recent literature supports the selective approach
for IA.#"22 In a review article, Corfield" observed that
at least 75-90% of routine IA in adult population was
unnecessary. Furthermore, Willemsen et al*® reported
30% of the patients after IA had a normal appendix
at pathological evaluation. After drainage of necrotic
content, the remnant of appendix could heal and the
inflammation could resolve without appendectomy.
We did not advise IA after the successful NOM in our
patients. We believe that recurrent appendicitis is not
associated with serious morbidity and can be managed
by simple appendectomy. In addition, asymptomatic
patients are very reluctant to go for another hospital
admission and surgery. The complication related to
interval appendectomy (3-23%) further support the
selective approach in symptomatic patients."***' On
the other hand, the risk of missing malignancy or Crohn’s
disease is unlikely without symptoms, having CT scan
was carried out during first admission and close follow
up. However, we recommend screening colonoscopy in
patients, above 40 years old during follow up.

Study limitations. Firstly, it is a retrospective study.
Secondly, is the short follow up of patients in the NOM
group (mean 17.7 months). All our patients in the
NOM group were followed in the first 6 months after
discharge, but some were lost to follow up thereafter.
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They might have developed the recurrence and presented
to other medical facility that could falsely reduced the
recurrence rate in our study. Recurrence was frequently
observed within 2 years of the development of initial
symptoms in most of the studies.***?! Thirdly, this study
was carried out in adult population only, we believe that
similar results can be achieved by NOM in children as
well and various studies focusing on the pediatric age
group has proved its safety and efhicacy.®'"'?

In conclusion, NOM is relatively safe, effective,
and associated with significantly lower complication
rate, and shorter hospital stay. We suggest close follow
up and interval appendectomy only in patients with
recurrentappendicitis. This approach avoids unnecessary
readmission, and possible complications associated with
IA. We also suggest conducting randomized controlled
trials on the subject to draw a more precise conclusion,
and further evaluate the scope of laparoscopic IA.
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