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Imaging for Suspected
Appendicitis: Negative
Appendectomy and
Perforation Rates1

PURPOSE: To determine which patients suspected of having acute appendicitis
benefit from preoperative imaging.

MATERIALS AND METHODS: The medical records of 462 consecutive patients
who underwent appendectomy for clinically suspected acute appendicitis and
underwent preoperative evaluation at our institution were retrospectively reviewed.
Patients were divided into four groups: women (n � 166), girls (n � 46), men (n �
178), and boys (n � 72). Preoperative computed tomography (CT) or ultrasonog-
raphy (US), requested by the referring clinician, was performed in 313 of the 462
patients. Unnecessary, or negative, appendectomy and perforation rates were cal-
culated for each group for preoperative evaluation with CT, with US, and with
neither CT nor US. In addition, the sensitivity and positive predictive value of CT and
US were calculated for diagnosing appendicitis.

RESULTS: In women, the negative appendectomy rate was significantly lower for
those who underwent preoperative CT (7% [six of 85 patients], P � .005) or US (8%
[four of 49 patients], P � .019), as compared with 28% [nine of 32 patients] for
those who underwent no preoperative imaging (P � .35 for all groups). The
negative appendectomy rates for girls, men, and boys were not significantly affected
by preoperative imaging. The sensitivity of CT and US for diagnosing acute appen-
dicitis exceeded 93% and 77%, respectively, in all groups. The positive predictive
values for both CT and US were greater than 92% in all groups.

CONCLUSION: Women suspected of having appendicitis benefit the most from
preoperative CT or US, with a statistically significantly lower negative appendec-
tomy rate than women who undergo no preoperative imaging. Therefore, we
propose that preoperative imaging be considered part of the routine evaluation of
women suspected of having acute appendicitis.
© RSNA, 2002

Although acute appendicitis can be preoperatively diagnosed on the basis of well-estab-
lished clinical criteria, its clinical presentation may be atypical or mimic other conditions,
yielding a clinical diagnostic accuracy of 80% (1–6). Furthermore, the broad overlap of
symptoms of acute gynecologic and urinary tract abnormalities makes diagnosis in women
even more challenging, yielding a diagnostic accuracy of 60%–68% (1–3,7). Surgical
authorities have maintained that an unneeded, or negative, appendectomy rate of 20% is
necessary to minimize the incidence of perforated appendicitis and its associated increased
morbidity and mortality (1,8). However, unnecessary appendectomy carries potentially
major risks and substantial costs, prompting many to advocate increased efforts to avoid
unnecessary appendectomy (2,9–11).

Over the past 2 decades, the use of dedicated ultrasonographic (US) and computed
tomographic (CT) techniques for the evaluation of patients clinically suspected of having
acute appendicitis has led to improved diagnostic accuracy of 83%–98% (6,10–21). Both
techniques are increasingly being incorporated into clinical practice, and several studies
(6,10,11,17,18,22–25) have shown improved outcomes. However, controversy still exists
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as to the role and benefit of imaging in the
work-up for acute appendicitis, with a need
to identify which specific groups of pa-
tients benefit from imaging (10,23,26).
With this in mind, we performed a retro-
spective analysis of the effect of preopera-
tive imaging on the removal of a normal
appendix, with regard to negative appen-
dectomy rates (NARs) and perforation rates
(PR) in groups of patients of differing ages
and sexes, to determine which patients
with acute appendicitis benefit.

MATERIALS AND METHODS

Patients

We retrospectively reviewed the medi-
cal records of 1,130 consecutive patients
who underwent appendectomy at Stan-
ford University Medical Center from Sep-
tember 1997 to August 2000. Of these
patients, 462 underwent appendectomy
for clinically suspected acute appendici-
tis, as well as preoperative evaluation at
our institution. These individuals com-
posed the cohort of patients analyzed in
our study.

In these 462 patients, there were 212
female patients and 250 male patients,
with an age range of 2–82 years (mean,
16.3 years). The patients were divided
into four groups based on sex and age:
women (n � 166; age range, 16–82 years;
mean age, 35.4 years), men (n � 178; age
range, 16–78 years; mean age, 35.3 years),
girls (n � 46; age range, 2–15 years; mean
age, 9.5 years), and boys (n � 72; age range,
2–15 years, mean age, 9.9 years) (Table 1).
Detailed information recorded for each
patient included results of preoperative
US and/or CT, preoperative and postop-
erative clinical diagnoses, final patho-
logic diagnosis, and appendiceal perfora-
tion noted at surgery and/or pathologic
examination. The hospital institutional
review board, which does not require in-
formed consent for retrospective studies,
approved this study.

Imaging Examinations

Preoperative imaging examinations were
performed in 313 (68%) patients. Two hun-
dred eight (45%) patients underwent CT,
and 105 (23%) patients underwent US
(Table 1). Patients were referred for imag-
ing evaluation by surgeons and emer-
gency medicine and primary care physi-
cians. CT was performed in 85 of 166
(51%) women, 97 (54%) of 178 men, 11
(24%) of 46 girls, and 15 (21%) of 72 boys.
US was performed in 49 (30%) of 166
women, 10 (6%) of 178 men, 21 (46%) of
46 girls, and 25 (35%) of 72 boys.

All CT was performed with a helical CT
scanner (HiSpeed Advantage; GE Medical
Systems, Milwaukee, Wis). A single breath
hold helical CT examination was per-
formed from the top of the T12 vertebral
body to the pubic symphysis by using
5-mm beam collimation and 8-mm/sec ta-
ble speed (pitch, 1.6). No orally, rectally, or
intravenously administered contrast mate-
rial was used in 110 (52.9%) of the 208
patients. Forty-seven patients (22.6%) re-
ceived oral and intravenous contrast mate-
rial. Adult patients who received oral con-
trast material (about 150 mL injected at a
rate of 2.5 mL/sec) (300 mg/mL iohexol,
Omnipaque; Nycomed, Princeton, NJ) typ-
ically received about 450 mL of a barium
sulfate suspension (Prepcat; Lafayette Phar-
maceuticals, Lafayette, Ind) before scan-
ning. Pediatric patients who received oral
contrast material received a diatrizoate me-
glumine and diatrizoate sodium solution
(1 mL per 0.45 kg of body weight at a
varying rate dependent on age and weight)
(Gastrografin; Bracco Diagnostics, Prince-
ton, NJ) at a dose dependent on age. Forty-
six (22.1%) other patients received only
intravenous contrast material, and the five
(2.4%) remaining patients received only
oral contrast material. Images were recon-
structed at 5-mm intervals and photo-
graphed by using standard soft-tissue
(400-HU window and 40-HU level) display
settings. The primary criteria used to estab-
lish the diagnosis of appendicitis included
a dilated (�6 mm in anteroposterior di-
mension) appendix and periappendiceal
inflammatory changes, such as fat strand-
ing, of the mesoappendix or adjacent ret-
roperitoneal fat.

US was performed with high-frequency,
5.0–7.5-MHz linear-array transducers with
either a model XP-128 or Sequoia-512
unit (Acuson, Mountain View, Calif), by
using a graded-compression technique,
as described by Puylaert (27). US diagno-
sis of appendicitis was based on detection
of a noncompressible distended (�6 mm
in anteroposterior dimension) appendix.
Periappendiceal inflammatory changes

in the absence of a visualized abnormal
appendix were not considered specific for
acute appendicitis.

Imaging examination results, based on
radiology reports, were recorded as posi-
tive or negative for appendicitis. Incon-
clusive results were considered negative
in six patients in the current study. In 31
patients who underwent multiple imag-
ing examinations, only the results of the
last examination were included for anal-
ysis.

Data Analysis

The patients were divided into four
groups based on sex and age (�16 or �16
years): women, men, girls, and boys. The
NAR and PR were calculated for each
group, in accordance with their preoper-
ative evaluation with CT or US or with no
imaging. The NAR was defined as the pro-
portion of patients who underwent re-
moval of a normal appendix. PR was de-
fined as the proportion of patients who
had a perforated appendix, noted either
at surgery or at pathologic examination,
from all patients who had appendicitis
proved at histologic examination. The
sensitivity and positive predictive value
(PPV) of CT and US for diagnosing acute
appendicitis were also calculated. Statis-
tical analysis was performed by using
SPSS for Windows version 10.1 (SPSS,
Chicago, Ill) and a one-sided Fisher exact
test. Differences in NAR and PR between
groups who underwent preoperative CT
or US and groups who did not undergo
preoperative imaging were analyzed. P
values of less than .05 were considered to
indicate a significant difference.

RESULTS

NAR Findings

Acute appendicitis was proved at patho-
logic examination in 421 of the 462 pa-
tients who underwent appendectomy for
clinically suspected appendicitis, yield-
ing an overall NAR of 9%. The NARs for

TABLE 1
Preoperative Imaging Evaluation Distribution according to Age and
Sex of 462 Patients Suspected of Having Acute Appendicitis

Patient Group CT US No Imaging

Women (n � 166) 85 (51) 49 (30) 32 (19)
Girls (n � 46) 11 (24) 21 (46) 14 (30)
Men (n � 178) 97 (54) 10 (6) 71 (40)
Boys (n � 72) 15 (21) 25 (35) 32 (44)
Overall 208 (45) 105 (23) 149 (32)

Note.—Data are numbers of patients. Data in parentheses are percentages.
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each group of patients according to age,
sex, and preoperative imaging evaluation
are summarized in Table 2. Men had the
lowest NAR (4%, seven of 178 patients),
followed by boys (7%, five of 72 pa-
tients), women (11%, 19 of 166 patients),
and girls (22%, 10 of 46 patients).

In women, the NAR was significantly
lower in those who underwent preopera-
tive evaluation with CT (P � .005) or US
(P � .019) than in those who did not.
Nine (28%) of the 32 women who under-
went no preoperative imaging evaluation
had a normal appendix. In comparison, a
normal appendix was found in six (7%)
of 85 women who underwent CT and in
four (8%) of the 49 women who under-
went US. In girls, the NAR was high re-
gardless of the preoperative imaging eval-
uation. Three (21%) of the 14 girls who
did not undergo imaging had a normal
appendix. Four (36%) of 11 girls who un-
derwent CT and three (14%) of 21 girls
who underwent US had a normal appen-
dix.

In men and boys, the NAR in those
who underwent preoperative imaging
was similar to that in those who did not
undergo imaging. Two (3%) of 71 men
who did not undergo imaging had a nor-
mal appendix. Five (5%) of 97 men who
underwent CT and none (0%) of 10 men
who underwent US had a normal appen-
dix. A normal appendix was found in two

(6%) of 32 boys who underwent no im-
aging, in one (7%) of 15 boys who under-
went CT, and in two (8%) of 25 boys who
underwent US.

PR Findings

Appendiceal perforation was observed
in 107 of the 421 patients with proven
acute appendicitis, for an overall PR of
25%. The PRs for each group according to
age, sex, and preoperative imaging eval-
uation are summarized in Table 3.
Women who underwent preoperative CT
exhibited a significantly higher PR (32%,
25 of 79 patients), as compared with
women who did not undergo preopera-
tive imaging (9%, two of 23 patients; P �
.021). None of the other three patient
groups exhibited statistically significant
differences between individuals who un-
derwent preoperative CT or US and those
who underwent no preoperative imag-
ing. Trends toward higher PRs, which
were not statistically significant, were ob-
served when preoperative CT was per-
formed in girls and boys but not in men.

Sensitivity and PPV of Imaging
Examinations

The sensitivities and PPVs of CT and
US for the diagnosis of acute appendicitis
in each group of patients according to

age and sex are summarized in Table 4.
The overall sensitivity of CT was 96%
(184 of 192 examinations), with a PPV of
96% (184 of 191 examinations). In the
208 patients who underwent CT, acute
appendicitis was correctly diagnosed in
184 (89%) and excluded in nine (4%). CT
results were false-positive in seven (3%)
patients and false-negative in eight (4%).
In the seven patients with false-positive
CT findings, the findings were a mildly
dilated appendix associated with an ap-
pendicolith and periappendiceal inflam-
mation in four patients and a mildly di-
lated appendix in the remaining three
patients. In the eight patients with false-
negative CT findings, the appendix ap-
peared normal in three patients and was
not visualized in five patients.

The overall sensitivity of US for the
diagnosis of acute appendicitis was 86%
(83 of 96 examinations), with a PPV of
95% (83 of 87 examinations). Of the 105
patients who underwent imaging with
US, acute appendicitis was correctly diag-
nosed in 83 (79%) patients and excluded
in five (5%) patients. In four (4%) pa-
tients, US findings were false-positive and
in 13 (12%) patients, US findings were
false-negative. In all four of the patients
with false-positive US findings, the re-
ported finding was a noncompressible
appendix. In five of the 13 patients with
false-negative US findings, a small amount

TABLE 2
NARs Correlated with Age, Sex, and Preoperative Imaging Evaluation in 462 Patients with a Clinical Diagnosis
of Acute Appendicitis

Patient Group

CT US

No Imaging NAR Overall NARNAR P Value NAR P Value

Women 6/85 (7) .005 4/49 (8) .019 9/32 (28) 19/166 (11)
Girls 4/11 (36) .351 3/21 (14) .456 3/14 (21) 10/46 (22)
Men 5/97 (5) .368 0/10 (0) .767 2/71 (3) 7/178 (4)
Boys 1/15 (7) .694 2/25 (8) .595 2/32 (6) 5/72 (7)
Overall 16/208 (8) .210 9/105 (9) .364 16/149 (11) 41/462 (9)

Note.—Data are numbers of patients. Numbers in parentheses are percentages.

TABLE 3
PR Correlated with Age, Sex, and Preoperative Imaging Evaluation in 421 Patients with Histologically
Proven Acute Appendicitis

Patient Group

CT US

No Imaging PR Overall PRPR P Value PR P Value

Women 25/79 (32) .021 7/45 (16) .352 2/23 (9) 34/147 (23)
Girls 4/7 (57) .352 3/18 (17) .223 4/11 (36) 11/36 (31)
Men 24/92 (26) .573 0/10 (0) .063 18/69 (26) 42/171 (25)
Boys 7/14 (50) .079 6/23 (26) .533 7/30 (23) 20/67 (30)
Overall 60/192 (31) .074 16/96 (17) .144 31/133 (23) 107/421 (25)

Note.—Data are numbers of patients. Numbers in parentheses are percentages.
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of fluid was seen in the right lower quad-
rant; in one patient, enlarged lymph nodes
were noted; and in none of the patients
was the appendix visualized. In two of the
five patients with true-negative US find-
ings, a small amount of fluid was seen in
the right lower quadrant, and the appen-
dix was visualized in only one of these two.

Thirty-one of the 313 patients who un-
derwent imaging underwent more than
one preoperative imaging examination.
Twenty-eight patients underwent both
CT and US examination, two patients un-
derwent two CT examinations, and one
patient underwent two US examinations.
Sixteen of the 28 patients underwent CT,
and the other 12 patients underwent US
as the second examination. Discordance
between the results of CT and US was
observed in 11 of the 28 patients who
underwent imaging with both modali-
ties. In the three patients who underwent
either two CT or two US examinations,
the second examination resulted in the
correct diagnosis of appendicitis. Within
this subset of patients who underwent
imaging more than once, appendicitis
was correctly diagnosed in 29 patients
and excluded in one patient. In one pa-
tient, imaging results were false-positive,
and there were no patients with false-
negative imaging results. Perforated ap-
pendicitis occurred in six (21%) of 29
patients, who had pathologically proved
appendicitis and underwent imaging
more than once.

DISCUSSION

The preoperative diagnosis of acute ap-
pendicitis has historically been estab-
lished without imaging examinations on
the basis of clinical history and physical
examination findings. However, the symp-
toms of appendicitis in some patients may
overlap with other gastrointestinal and
genitourinary processes and cause a
missed or delayed diagnosis. Thus, the
overall clinical accuracy for diagnosis of
appendicitis has been approximately
80%, with an NAR of 20% (1–6). The
relatively recent advent of CT and US of
the appendix has provided a valuable
tool for the evaluation of patients sus-
pected of having acute appendicitis, par-
ticularly those patients with atypical
symptoms at presentation. Studies (6,10–
21) have demonstrated the potential to
achieve higher diagnostic accuracy with
imaging techniques than may be achieved
with clinical acumen alone. In addition to
lowering the NAR, imaging examinations
have the potential to expedite the diagno-

sis of appendicitis, resulting in elimination
of in-hospital observation days and estab-
lishment of alternative diagnoses that fa-
cilitate early treatments (6,10,11,17–19,
22,23). The questions remain, however, of
how to best use the newer technologies of
CT and US and of which patients suspected
of having appendicitis benefit most from
preoperative imaging.

Investigators in prior studies (1–4,7,22)
have reported that NAR varies by patient
sex, with a range of 5%–16% in men and
11%–34% in women. Similarly, in the cur-
rent study, clinical acumen alone resulted
in an NAR of 3% (two of 71 patients) in
men, as compared with 28% (nine of 32
patients) in women, 6% (two of 36 pa-
tients) in boys, and 21% (three of 14 pa-
tients) in girls. These sex-based differences
reflect the fact that the diagnosis of appen-
dicitis on the basis of clinical presentation
alone may be extremely difficult in female
patients because of the broad overlap of
symptoms of acute gynecologic abnormal-
ities. In a retrospective study of nonpreg-
nant women of childbearing age, Rothrock
et al (7) found that 33% of women with
appendicitis had received an initial clinical
misdiagnosis, with the most common mis-
diagnoses being pelvic inflammatory dis-
ease, gastroenteritis, and urinary tract in-
fection. Given the fact that NAR varies by
patient sex, it is helpful to examine the
performance of CT and US in the different
patient subgroups based on sex.

The results of the current study dem-
onstrate that of the four groups consid-
ered, women benefit the most from pre-
operative imaging evaluation when there
is a clinical suspicion of acute appendici-
tis. On the basis of our data, women had
the highest NAR (28%, nine of 32 pa-
tients) of the four groups when no pre-
operative imaging was performed. Their
NAR decreased to 7% (six of 85 patients)
when CT was performed and to 8% (four
of 49 patients) when US was performed
as part of their preoperative evaluation.
The NAR was significantly lower when

preoperative imaging (P � .005 for CT
and P � .019 for US) was performed. Our
results are similar to those of Rao et al
(22), who reported a significant (P �
.001) decrease in NAR for women after
the introduction of CT for the evaluation
of appendicitis. In their series, the NAR
for women decreased from 35% to 11%
after the introduction of CT as part of the
preoperative evaluation for appendicitis.

On the other hand, in girls, the NAR
was lower in those who underwent US
(14%, three of 21 patients) but higher in
those who underwent CT (36%, four of
11 patients), as compared with that in
those who underwent no preoperative
imaging (21%, three of 14 patients).
These differences in NAR, however, were
not statistically significant. Our results
differ from those reported by Applegate
et al (25), who found a significantly lower
NAR in children who underwent CT, as
compared with that in those who under-
went US or no preoperative imaging.
However, in the current study, the group
of girls had a relatively small number of
patients (n � 46); therefore, discrepancies
between our results and prior ones
should be interpreted with caution.

The men and boys in our study had
low NAR values regardless of whether
preoperative imaging was performed. In
men, the NAR was 5% (five of 97 pa-
tients) when preoperative CT was per-
formed, 0% (zero of 10 patients) when US
was performed, and 3% (two of 71 pa-
tients) when no imaging was performed.
Similarly, in boys, the NAR was 7% (one
of 15 patients) with CT, 8% (two of 25
patients) with US, and 6% (two of 32
patients) with no imaging. The differ-
ences between NARs with or without im-
aging in these groups were not statisti-
cally significant. Although Rao et al (22)
reported lower NAR values for men and
boys who underwent CT than for those
who did not undergo imaging, the differ-
ences, as in the current study, were not
significant. Our results may be a reflec-

TABLE 4
Sensitivities and PPVs of CT and US for the Diagnosis of Acute Appendicitis,
Correlated with Age and Sex in 313 Patients

Patient Group

CT US

Sensitivity PPV Sensitivity PPV

Women 74/79 (94) 74/78 (95) 39/45 (87) 39/41 (95)
Girls 7/7 (100) 7/7 (100) 14/18 (78) 14/15 (93)
Men 89/92 (97) 89/91 (98) 9/10 (90) 9/9 (100)
Boys 14/14 (100) 14/15 (93) 21/23 (91) 21/22 (95)
Overall 184/192 (96) 184/191 (96) 83/96 (86) 83/87 (95)

Note.—Data are numbers of patients. Numbers in parentheses are percentages.
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tion of the fact that the clinical manifes-
tation of acute appendicitis in men and
boys is usually more straightforward;
therefore, imaging is necessary only in
difficult or atypical cases.

The overall PR of 25% (107 of 421 pa-
tients) in the current study is within the
range of 14%–31% previously reported in
the literature (1–5,17,22). Although the
women, girls, and boys who underwent
CT evaluation had higher PRs than those
who underwent no preoperative imag-
ing, the difference in PR was statistically
significant only in women (P � .021). In
men, the PR was similar for those who
underwent CT and those who underwent
no preoperative imaging. Our results dif-
fer from those of Rao et al (22), who
reported an overall decrease in PR after
the introduction of CT for the evaluation
of acute appendicitis. Discordant results
have also been reported between the PR
in pediatric patients who underwent pre-
operative CT and that in pediatric pa-
tients who underwent no imaging. Kara-
kas et al (24) reported a PR of 54% in
children who underwent CT, as com-
pared with a PR of 29% in children who
underwent no imaging, and suggested
that a delay in the performance of CT
might have contributed in part to the
higher PR. Applegate et al (25), on the
other hand, reported a lower NAR, with-
out a higher PR, in children who under-
went CT than in children who under-
went no imaging.

Although the higher PR associated
with CT in the current study might have
been related to in-hospital delay caused
by the imaging examination, as reported
by Karakas et al (24), we did not investi-
gate times from presentation to CT to
surgery and therefore cannot establish
such a correlation. Results of previous stud-
ies (5,28), however, suggest that most of
the delay in diagnosis that leads to per-
foration is due to patient delay in con-
sulting a physician and that in-hospital
delay does not play a major role in in-
creasing the number of perforations. A
possible explanation for the higher PR
associated with CT in the current study
may be that patients who are thought to
have more complex cases, be more ill,
and therefore be more likely to have per-
forations are more likely to undergo CT.

The sensitivity and PPV of CT and US
for the diagnosis of acute appendicitis
achieved in the current study are similar
to those reported by other investigators.
CT had a sensitivity of 96% (184 of 192
examinations) and a PPV of 96% (184 of
191 examinations), which are within pre-
viously reported ranges of 87%–100%

and 92%–99%, respectively (10–18,20).
US had a sensitivity of 86% (83 of 96
examinations) and a PPV of 95% (83 of
87 examinations), as compared with re-
ported values of 76%–92% and 83%–90%,
respectively (6,19,20,23,29). Prior results
(20,21) have shown CT to have a higher
sensitivity than US for the diagnosis of
acute appendicitis. Authors of two recent
studies involving pediatric patients
(24,25) also reported lower NARs in pa-
tients who underwent CT than in those
who underwent US. In the current study,
CT demonstrated higher sensitivity than
US for diagnosing appendicitis in all
groups, while both imaging modalities
had similar PPVs.

Although imaging is very helpful in
the evaluation of patients suspected of
having acute appendicitis, clinical corre-
lation is also extremely important. The
21 (eight CT and 13 US examinations)
false-negative and 11 (seven CT and four
US examinations) false-positive findings
in the current study underscore this fact.
If a patient�s symptoms do not subside or
progress, clinicians must question nega-
tive findings and consider repeat exami-
nation if the diagnosis is still unclear. In
our cohort of 31 patients who underwent
more than one imaging examination, re-
peated imaging resulted in 29 true-posi-
tive findings, one true-negative finding,
one false-positive finding, and no false-
negative findings, while not incurring an
increase in PR (21%, six of 29 patients).

A number of limitations should be
considered with regard to the current
study. First, the study was retrospective
and limited to the review of the pathol-
ogy database and medical records. Sec-
ond, the criteria for performing a preop-
erative imaging examination and selecting
the type of examination were not clearly
defined or standardized. Third, because
the current study was based on patients
who underwent appendectomy and did
not include patients who underwent CT
or US for suspected acute appendicitis
and did not undergo surgery, we could
not calculate the specificity, negative pre-
dictive value, and accuracy of CT and US,
nor could we analyze alternative diag-
noses made with imaging and how many
appendectomies were averted.

Results of the current study demon-
strate that women benefit substantially
from preoperative imaging evaluation
when there is a clinical suspicion of ap-
pendicitis. They had the highest NAR of
all four groups when no imaging was per-
formed and showed the most significant
reduction in NAR when CT (P � .005) or
US (P � .019) was performed. The NAR in

women decreased from 28% (nine of 32
patients) without imaging to 7% (six of
85 patients) with CT and to 8% (four of
49 patients) with US. CT and US were
equally effective in decreasing the NAR
in women. Because the NAR was signifi-
cantly lower in the women who under-
went preoperative imaging than in the
women who did not, we propose that
imaging be considered part of the routine
evaluation of women suspected of hav-
ing acute appendicitis. We did not iden-
tify a statistically significant benefit from
preoperative imaging for the other three
patient groups. Our data suggest that
only patients in these groups who have
confusing clinical signs and symptoms
should undergo preoperative imaging
rather than advocate routine imaging for
all patients who may have appendicitis.
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