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WHAT ’S THE TAKE HOME?

A 22-year-old woman presents to urgent 
care with a 2-day history of progressive 
abdominal discomfort. She first noticed 
the vague onset of generalized abdominal 
discomfort and anorexia. This was not 
relieved by bowel movements. Over the 
next 2 days, the discomfort lateralized to 
the right lower quadrant and has progres-
sively worsened. She did not report any 
emesis.

She is otherwise quite healthy with no 
chronic major medical diagnoses. She 
has used oral contraceptives for several 
years without difficulty. Her menses are 
light but normal and are not accompa-
nied by cramps. Her last menstrual period 
was 2 weeks ago.

She attends university and is a schol-
arship varsity basketball athlete. Bas-
ketball is in the off season, but she has a 
program to maintain cardiovascular and 
muscular fitness until the formal presea-
son training program begins 3 months 
from now, with the regular season start-
ing thereafter. 

Physical examination findings showed 
a well-developed woman most comfort-

able in a flexed hip position. She has a 
temperature of 37.5 ˚C, a pulse rate of 92 
beats/min, and a blood pressure of 110/70 
mm Hg. Pertinent findings include 3+ 
tenderness to direct palpation in the right 
lower quadrant with a component of re-
bound. Rectal examination findings were 
negative, including results of a hematest 
of her stool.

Results of a laboratory screening 
showed normal levels of hemoglobin and 
platelets with a white blood cell count of 
10,800/mm3, with 88% polymorphonucle-
ar leukocyte forms and 4% band forms. A 
urinalysis was negative for red and white 
blood cells. A discussion of management 
was initiated pending a radiologic study.

Which of the following is the most 
accurate statement regarding the 
management of this patient?

A. Little helpful additional data will be 
forthcoming from radiologic testing, and 
discharge on antibiotics is optimal.

B. A computed tomography (CT) scan 
confirming or refuting the presence of 

appendicoliths is an absolute contrain-
dication to antibiotics as the choice of 
therapy.

C. Overall results are essentially equiv-
alent for surgery or antibiotics in this situ-
ation, but about 30% of patients receiving 
antibiotics will need appendectomy after 
3 to 12 months.

D. Total adverse effects of therapy are 
strikingly different comparing both treat-
ment strategies, antibiotics, or surgery.

Correct Answer: C

I should hope that all of you quick-
ly recognized that the clinical entity 
being described in the patient vignette 
was acute appendicitis, still among the 
most common abdominal indications 
for surgery in the United States. As will 
be further discussed below, there is an 
ongoing data-generated competition 
in regard to the superb technological 
advances in diagnosing the condition and 
accurately defining its extent and pathol-
ogy (eg, perforated or not, appendicolith 
or not, and the actual presence or not of 
acute appendicitis in the first place) by 
means of ever more accurate and viable 
abdominal CT and ultrasound techniques. 
Additionally, the advent of laparoscopic 
appendectomy in the vast majority of the 
United States has made the procedure 
safer and more complication-free than 
ever. This brings us to a discussion of the 
data surrounding the question of how to 
best manage acute appendicitis, early 
(even immediate) surgery vs a course of 
antibiotics with follow-up. 

But first, we should discuss the diagno-
sis of acute appendicitis. There is a great 
body of validated data using the Alvarado 
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Score to make a clinical diagnosis of 
appendicitis with great accuracy. The 
Alvarado Score uses point assignments 
for a number of easily obtainable clinical 
findings—migration of abdominal pain 
(1 point), anorexia (1 point), nausea (1 
point), right lower quadrant tenderness (2 
points), rebound pain (1 point), elevated 
temperature above 37 ˚C (1 point), leu-
kocytosis (2 points), and white blood cell 
left shift (1 point). A point score of 1 to 4 
indicates appendicitis is unlikely, 5 to 6 is 
indeterminate, and 7 to 10 means surgery 
is indicated.1 Our patient’s Alvarado Score 
was 9 and, even 30 years ago, would 
have required surgery with no additional 
testing. In the time interval since, how-
ever, there has been improvement and 
ease of ultrasound and CT techniques 
that can confirm or refute acute appen-
dicitis in essentially 100% of cases and 
demonstrate other details of the situation 
such as perforation and the presence of 
appendicolith. For now, let’s just accept 
the strong Alvarado Score as evidence 
for the presence of acute appendicitis 
in the presented patient and proceed to 
the meat of the article—management of 
acute appendicitis.

In the present era, the dominant ques-
tion is, “What is the optimal management 
of acute appendicitis: immediate surgery 
or antibiotics?” In the last several years, 
a series of excellent studies have shown 
what can be expected in the short and 
long term for both these strategies. The 
very good news is that almost all patients 
will do well. At issue is how they get there 
and what seems optimal for any specific 
patient. 

The first strong trial, the so-called AP-
PAC randomized clinical trial, compared 
immediate surgery (273 patients) to an-
tibiotics (257 patients) with a very strong 
5-year follow-up.2 The researchers found 
that 27.3% of patients receiving antibiot-
ics required subsequent appendectomy 
after 1 year and a cumulative need for 
subsequent appendectomy by year 5 of 
39%. Most recurrent episodes requiring 
appendectomy occurred within the first 2 
years. The antibiotic group were saved an 

8.8% (n = 24) infection complication rate, 
mainly incisional, and a 1.5% (n = 4) inci-
sional hernia rate compared with the sur-
gery group. It must be stressed that more 
than 90% of the patients undergoing 
surgery received an open appendectomy 
in this trial, which is likely not the surgical 
standard in the United States now. The 
researchers’ appropriate conclusion was 
that antibiotics are a “feasible” treatment 
in acute appendicitis.2 

A newer and stronger randomized 
trial—the CODA collaborative trial—again 
compared antibiotics/follow-up with ap-
pendectomy but with even more patients 
in each group (n = 776) and the added 
features of actual radiological diagno-
sis confirmation by either CT and/or 
ultrasound in essentially 100% of patients 
such that pathologic features including 
presence of appendicolith and appendi-
ceal perforation could be determined.3 
And, very importantly, almost all (96%) of 
the surgical group had laparoscopic sur-
gery vs open appendectomy. The findings 
again showed that overall prognosis was 
outstanding; no deaths were reported. 
In the antibiotic group, 11% of patients 
had experienced a subsequent need for 
appendectomy at 48 hours, 20% at 30 

days, and 29% at 90 days with the curve 
flattening thereafter. There seemed to be 
a higher incidence of subsequent need 
for surgery when an appendicolith was 
present on imaging (41% at 90 days).3 
The cost of adverse events occurring in 
the early appendectomy group was a 
low 2.7% (n = 21) wound infection rate, 
far less than the APPAC trial and surely 
caused by the superior laparoscopic 
procedure used in CODA.2,3 You may 
note that I used the word “definitive” for 
the laparoscopic surgery described in 
the CODA paper. Significant verbiage 
was spent on softer end points including 
workdays missed, and actual time in 
hospital (hours rather than days) was no 
different. I show my age when I dismiss 
these softer end points. I will let politics, 
economists, MD/MPH personnel, and 
chief medical officers deal with these 
while I remain an advocate for the mor-
bidity and mortality benefit of the patient 
directly in front of me.

Yes, there is now strong data that 
with proper clinical criteria and radio-
logic corroboration that most acute 
appendicitis cases have 2 alternatives 
to management: immediate surgery or 
antibiotics with follow-up. With antibiotics 
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Appendectomy remains the most common cause and indication for abdom-
inal surgery in the United States. There has been a degree of controversy in 
the recent literature as to the issue of immediate surgery vs therapy with anti-
biotics. Several large studies have provided data comparing these 2 strate-
gies. The best 2 are the APPAC trial2 and the more recent CODA collaborative 
trial.3 Both demonstrated “noninferiority” in the antibiotic group, with eventual 
appendectomy being required within 90 to 360 days in about 30% of patients 
initially treated with antibiotics. There were differences in the groups regard-
ing measurements such as length of hospital stay (which was quite short 
in both groups), missed workdays, and other rather soft end points (in the 
author’s opinion).2 The newer CODA study compared laparoscopic surgery 
rather than an open appendectomy, which very much improved many of the 
downstream differences between antibiotics vs surgery. The conclusions were 
that the choice depends on patient preference and life priorities rather than 
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about one-third of patients will require 
an appendectomy within 1 to 2 years of 
follow-up, so two-thirds will not undergo 
a surgical procedure. A positive note it 
may seem, but the mean age in the trials 
discussed was 34 years in the APPAC 
trial2 and 38 years in the CODA trial3, both 
age groups with very low risk for surgery/
anesthesia. Meanwhile the surgery group 
has had their pathology resected defini-
tively at the small cost (in my opinion) of 
a 2.7% risk for wound infection and a bit 
more time of upfront work missed. 

As commented in an accompanying 
editorial, it would seem that most health 
care providers would offer laparoscopic 
surgery and most patients would choose 
laparoscopic surgery when offered.4 The 
clinical vignette was constructed with 
a significant timing issue in the history, 
which makes the decision even more 
clear cut (and Answer C the correct one). 
The patient has bona-fide and important 
timelines she must navigate. She is a 
scholarship student with a sports sched-
ule that makes getting her appendicitis 
definitively resolved now and without risk 
for further ambush events months down 
the line the optimal strategy. Answer A is 
incorrect. Radiology can add to anatomy 
and pathology information, particularly 
whether or not an appendicolith is pres-
ent, which seems to increase the failure 
rate of an antibiotic regimen. Having said 
that, appendicoliths are not an absolute 
contradiction to an antibiotic regimen, 
as a full 60% of such cases will do well 
despite its presence, making Answer B 
incorrect as well.

Patient Follow-Up
CT scanning confirmed the presence 

of acute appendicitis. The available data 
was discussed in detail with the patient 
and her family. Her schedule regarding 
her athletic participation had a roughly 
3-month “gap” before practices and 
intensive physical training were to begin. 
She wanted to avoid any recurrence and 
need for future surgery that might en-
croach on that schedule and very much 
preferred getting this issue definitively 
resolved. She chose to undergo laparo-
scopic appendectomy, which was per-
formed the following day. There were no 
complications, and she was discharged 
within 24 hours. She resumed normal 
activities by 30 days and is on schedule 
to resume her varsity basketball program 
going forward.

What’s the Take Home?
Appendectomy remains the most 

common cause and indication for abdom-
inal surgery in the United States. There 
has been a degree of controversy in the 
recent literature as to the issue of imme-
diate surgery vs therapy with antibiotics. 
Several large studies have provided data 
comparing these 2 strategies. The best 2 
are the APPAC trial2 and the more recent 
CODA collaborative trial.3 Both demon-
strated “noninferiority” in the antibiotic 
group, with eventual appendectomy 
being required within 90 to 360 days in 
about 30% of patients initially treated 
with antibiotics. There were differences 
in the groups regarding measurements 

such as length of hospital stay (which 
was quite short in both groups), missed 
workdays, and other rather soft end 
points (in the author’s opinion).2 The new-
er CODA study compared laparoscopic 
surgery rather than an open appendec-
tomy, which very much improved many 
of the downstream differences between 
antibiotics vs surgery. The conclusions 
were that the choice depends on patient 
preference and life priorities rather 
than bona-fide medical differences in 
outcome, a conclusion with which it is 
always difficult to argue. Still, the option 
of a quick, safe, and effective procedure 
that resolves the pathology definitively, 
a veritable “holy grail” for any surgeon, 
seems even more difficult to refute.
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