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ABSTRACT

Objective: To measure the outcomes of conservative treatment of acute appendicitis.

Study Design: Observational study.

Place and Duration of Study: Fauji Foundation Hospital, Rawalpindi from April to July 2020.

Methodology: All 58 patients (n=58) presenting with acute appendicitis (AA) were included. Assessment was done with
Alvarado score (AS) and ultrasound. Treatment was initiated according to the algorithm corresponding with AS. Those
with AS score of 4 or less were started on outpatient oral antibiotics. Patients with AS score of 5 or more were admitted
for IV antibiotics. If the symptoms and signs resolved, they were sent home on oral antibiotics to complete a course of 5
days. If their condition did not improve in 72 hours or deteriorated at any time, appendectomy was done. Outcomes were
recorded and analysed on SPSS.

Results: Out of 58 patients, 16 were treated with oral, while 42 with IV antibiotics. This yielded a statistically significant
difference on the course of disease (p=0.028). Resolution of symptoms was seen in 27.6% (n=16) with conservative
management; whereas, 72.4% (n=42) patients needed a subsequent appendectomy. The difference in operative findings
between patients, who had been given oral or IV antibiotics was statistically insignificant (p=0.536). Diagnostic value of
leukocyte count (TLC), ultrasound and AS was not found to be significant.

Conclusion: Non-operative management is successful in about a quarter of the patients of AA. There is very limited
value of sonography, laboratory parameters, or AS in confirming the diagnosis of AA.
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INTRODUCTION

COVID-19 pandemic has led to thinned out operation lists
because the guidelines recommend conservative manage-
ment, wherever possible, to release the burden on the health-
care system."” Stout clinical judgment is essential to maintain
balance in ER, directing resources to the most essential surg-
eries. Surgicalemergencies, suchasbluntforcetraumaorpene-
trating injuries, usually require immediate or sequential opera-
tive care.’Acute appendicitis (AA) is one of the common presen-
tations in ER. Gold standard treatment is appendectomy via
openorlaparoscopicapproach.’

Conservative management of AA has been advocated in litera-
ture by someauthorsdespite varied resultsreportedin previous
trials.*
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Assessment for AA depends on clinical parameters with
imaging and laboratory being used as adjuncts. Various scoring
systemssuch as AS, Saint-Antoine, RIPASA, and algorithms like
AIR have evolved and are being sporadically used in the diag-
nosis of AA.> An AS of 4 or less has been claimed to virtually
exclude appendicitis, while a score of 5 or 6 corresponds to
uncomplicated AA, increasing the chance of successful conser-
vative management by antibiotics alone." With a significant
population of asymptomatic COVID-19 patients and a large
proportion of false negative PCR tests, administering general
anesthesia and performing surgery poses a considerable risk to
everyone in the closed environment of an operating room.
Recent studies reveal that patients with COVID-positive status
to have a worse recovery than regular postoperative patients
with the same disease."’ Therefore, COVID-19 guidelines for
elective and emergency surgery recommend initial conserva-
tivemanagementfor AAinorderto decrease exposure.*

Starting in April 2020, when COVID-19 patients started
appearinginincreasing numbers, thisinstitution adopted proto-
cols with a similar approach. Suspected AA was initially
managed conservatively, and surgical intervention being
reserved for only those judged to have perforation. This was an
opportunity to assess the outcomes of non-operative manage-
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ment in AA as COVID-19 protocols adopted by the hospital
mandatedaconservativetrial ofevery caseof AAunlessperfora-
tion was suspected. Patient selection in previous studies was
limited to cases with uncomplicated or mild AA.*” Previous
studies were also constrained by patient consent in choosing
between operative and non-operative management.®

The objective of this study was to measure outcomes of conser-
vativetreatmentofacuteappendicitisinatertiary care setting.

METHODOLOGY

This is a prospective observational study carried outin Surgical
Department of Fauji Foundation Hospital, Rawalpindi from April
toJuly 2020, afterfulfilling ethical considerations of Institutional
Review Board. All patients, regardless of age and gender,
presenting with symptoms of rightiliac fossa painand suspicion
of AA, wereincludedinthis study. Patients with suspected perfo-
ration, who were operated urgently, were excluded. Patients
were counselled and consents obtained before proceeding.

Assessment was done by using AS* and trans-abdominal ultra-
sound of abdomen and pelvis. Ultrasound criteria suggestive of
AA included probe tenderness in right iliac fossa, diameter of
appendix 1 cm or more, and an aperistaltic gut loop in the
vicinity of appendix.

If perforation was suspected at presentation, urgent surgery
was performed with full precautions, according to COVID-19
protocol. Patients with mild symptoms and AS <4 were treated
on outpatient basis with oral antibiotics and followed up after
three days or earlier, if symptoms worsened. Patients with AS
=5 were admitted, oral intake was stopped, intravenous fluid
infusion started, and IV antibiotics were administered. Antibi-
otic regimen for inpatient care was intravenous cefuroxime
1500mg 8 hourly and metronidazole 500mg 8 hourly. COVID-19
screening test was obtained and patients were reassessed peri-
odically. If signs and symptoms of AA resolved completely on
thisregimen, patientwasdischarged. Oralantibioticswere cont-
inued to complete a five-day course. Outpatient treatment
comprised oral ciprofloxacin 500mg 12-hourly and metronida-
zole 400mg thrice daily. If symptoms failed to resolve or wors-
ened at any time during 72 hours after admission, appendec-
tomy was performed.

Primary outcome measures were effect of non-operative treat-
ment on course of the disease, need for index appendectomy,
operative findings, and difference in operative findings in
patients initially treated with oral or IV antibiotics. Secondary
outcomes included effectiveness of TLC, ultrasound and AS in
diagnosis of AA. Data was recorded and analysed on SPSS
version 23. Percentagesand counts were usedtodescribe quali-
tative variables. Chi-square likelihood ratio was used to find out
significance of difference between variables. P-value of <0.05
was considered significant.

RESULTS
The total study sample comprised 58 patients. Out of these,

79.3% (n=46) were females and 20.7% (n=12) were males.
Patients 18 years of age or less were 53.4% (n=31), 36.2%
(n=21) were between 19 and 60 years; whereas 10.3% (n=6)
were above 60 years of age. It was found that 69% (n=40)
patients presented to this Hospital within 2 days, 20.7% (n=12)
presented onday 3or4,and 10.3% (n=6) presented onday 5 or
later after onset of pain in the abdomen. Clinical features at the
timeof presentationaregiveninTablel.

Tablel: Frequencyofclinicalfeatures.

o Yes No
Clinical feature % n % n
History of pain migration 51.7 | 30 | 48.3 | 28
Pain right iliac fossa 96.6 | 56 | 3.4 2
Vomiting 75.9 |44 | 241 | 14
Fever 17.2 | 10 | 82.8 |48
Tenderness RIF 94.8 | 55| 5.2 3

The total leucocyte count (TLC) of 39.7% (n=23) patients was
within normal range (4000-11000/mm?); 50% (n=29) had TLC
ranging between 11000-20000/mm?; and 10.3% (n=6) had TLC
above 20,000/mm?. Ultrasound scan in 58.6% (n=34) was
suggestive of acute appendicitis whereas it showed no abnor-
mality in 41.4% (n=24). ASwas 2 - 4in 44.8% (n=26); 5-6in
44.8%(n=26);and 7-8in10.3% (n=6).

Conservative treatment had a statistically significant differ-
ence on the course of disease (p=0.028). Association of mode
of conservative treatment with course of the disease is shown
inTablell.

Patients, whose symptoms resolved with conservative treat-
ment, were 27.6% (n=16); whereas, 72.4% (n=42) patients
needed appendectomy after a trial of conservative treatment.
Duration of indoor IV antibiotic treatment varied from two to
four days. All patients completed five days of antibiotic treat-
ment. Most patients, who needed appendectomy, were oper-
ated within firstthree days of trial with antibiotics. Peroperative
findings in patients, who had to undergo appendectomy during
non-operative management, aregiveninTablelll.

Conservative treatment was offered to 58 patients, out of
which 16 patients were treated with oral antibiotics, while 42
were treated with intravenous antibiotics. The difference in
operative findings between patients, who had been given oral
orlV antibiotics, was statistically insignificant (p=0.536). Days
since onset of symptoms at the time of starting treatment,
made no significant difference to the course of disease
(p=0.100), but it made significant difference in peroperative
findings (p=0.044).

Difference in peroperative findings was statistically insignifi-
cant when cross-tabulated with total leukocyte count
(p=0.366) and preoperative sonographicfindings (p=0.505).

Preoperative AS of patients, who underwent surgery, was anal-
ysed with their operative findings, applying Chi-square test.
The results showed significant difference between the predic-
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tive ASandactual operative findings (p=0.001).

Table II: Course of disease in patients on conservative treatment.

Mode of conservative Course of disease
treatment Symptoms Need for index Recurrence leading Total p-value
resolved appendectomy to appendectomy
Oral antibiotics 6 (37.5%) 8 (50%) 2 (12.5%) 16 (100%) 0.028
IV antibiotics 10 (23.8%) 32 (76.2%) 0(0) 42 (100%) '
Total 16 (27.6%) 40 (69%) 2 (3.4%) 58 (100%)
Table IlI: Operative findings after trial of conservative treatment.
Mode of conservative Operative findings
o Perforation / Near Gangrene with Generalised Total p-value
treatment Appendix inflamed Perforation / Mass localised peritonitis peritonitis
Oral antibiotics 2 (20%) 6 (60%) 2 (20%) 0(0) 10 (100%)
IV antibiotics 11 (34.4%) 15 (46.9%) 4(12.5%) 2 (6.2%) 32 (100%) | 0236
Total 13 (31%) 21 (50%) 6 (14.3%) 2 (4.7%) 42 (100%)
DISCUSSION mild appendicitis with strict instructions on follow-up.

This study was conducted to find out the outcomes of
non-operative management of acute appendicitis as
determined by resolution of acute appendicitis or the
need to perform appendectomy. The results revealed
that signs and symptoms of acute appendicitis resolved
in only 27.6% (n=16) patients with conservative
management. An overwhelming 72.4% (n=42) patients
had to be operated because either they did not
improve or worsened with non-operative management.
This is in conformity with a meta-analysis of 1,351
patients that reported higher treatment efficacy and
low complication rate with appendectomy (p <0.001)."
Conversely, Becker et al. reported 90% success rate of
conservative treatment.' Yang et al. reported a high
rate of relapse even after resolution of symptoms with
antibiotic treatment.” All these studies, like present
study, included cases of all age groups. A recent multi-
centre trial in the US reports 67.1% efficacy of non-
operative treatment in pediatric population with
uncomplicated acute appendicitis with sonographic
diameter of appendix less than 1.1 cm.® This high
success rate of non-operative treatment may be
attributed to selection of uncomplicated cases of
appendicitis with mild symptoms and equivocal signs.

The results of this study reveal that out of 42 patients,
who progressed to appendectomy during non-operative
management, 76.2% (n=32) were treated with IV
antibiotics as indoor patients; whereas, 23.8% (n=10)
were treated as outdoor patients with oral antibiotics.
The difference in outcome after treatment with oral and
IV antibiotics was significant (p=0.028, Table II); but
the difference in operative findings of patients treated
with these two methods was insignificant (p=0.536,
Table 1llI). Broad spectrum oral antibiotics along with
metronidazole are frequently used in selected cases of

In @ pandemic scenario, where most patients were wary
of getting admitted in a hospital, they were offered the
choice of oral antibiotics to selected cases, based on
their symptoms, clinical signs, sonographic findings
and AS. Results of the first randomised controlled trial,
APPAC Il trial, comparing oral and intravenous
antibiotics in the treatment of uncomplicated acute
appendicitis confirmed on CT scan, are still awaited.’

The results of this study revealed that TLC is of limited
use in diagnosis of acute appendicitis as difference in
operative findings was not statistically significant with
various counts (p=0.366). This is in contrast to a
recent South African study by Virmani et al., which
reports a total count = 13500/mm’ to be associated
with acute appendicitis.”® Ultrasound (USG) and CT
scan are frequently used to confirm clinical diagnosis
of appendicitis. USG was carried out in all cases in
this study. Probe tenderness, diameter of appendix
more than 1 cm, and non-peristaltic gut loops in the
vicinity of appendix were considered to be suggestive
of acute appendicitis. Results of this study revealed
that USG findings were not always in conformity with
peroperative findings. The difference in surgical
findings between sonographically positive and negative
cases was statistically insignificant (p=0.505). This is
in conformity to a systematic review by Benabbas et
al., which concluded that an ultrasound scan not
suggestive of appendicitis, does not rule out acute
appendicitis.*

Various scoring systems and algorithms have evolved to
make the diagnosis of acute appendicitis more
objective. These include algorithms based on artificial
intelligence or machine learning,'® and various scoring
systems.’” Most commonly used scoring systems are
RIPASA and AS with sensitivity of 94% and 69%,
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respectively;'® although, some studies have found no

advantage of one over the other.” The authors used AS
as an aid to supplement clinical judgment of acute
appendicitis. Results of this study showed that AS is of
limited value in diagnosis of appendicitis. An AS of less
than 5 is reported to be 99% sensitive in excluding the
diagnosis of acute appendicitis;*’ but in this study, there
was significant difference in the diagnosis suggested by
AS and the one found during surgery (p=0.001).
Although previous studies have reported better figures
in favour of AS,”"** 2020 Update on World Society of
Emergency Surgery Jerusalem Guidelines suggest that a
score that combines clinical and ultrasound parameters,
like appendicitis inflammatory response (AIR) score,
may improve sensitivity and specificity for diagnosis
without resorting to a CT scan."

Literature search showed that all studies reporting non-
operative management of acute appendicitis included
patients who opted for it.'"**** Those who opted for
surgery were excluded. This was a selection pitfall as
patients who consented or were included for study
necessarily had a relatively mild disease in terms of
symptoms and signs. During COVID-19 pandemic, most
patients with acute appendicitis were managed non-
operatively.”® Peculiar circumstances leading to a
change in favour of non-operative treatment protocols
enabled the authors to carry out this study without
selection bias. Despite a relatively small sample size,
this is the strength of this study.

CONCLUSION

Non-operative management is successful only in about
a quarter of the patients of simple and complicated
acute appendicitis. No single criterion, including
ultrasound, laboratory parameters or AS can be relied
upon to confirm the diagnosis in suspected acute
appendicitis.
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