
Every medical student learns
about the pathophysiology,
symptoms, and signs of acute
appendicitis, so the reader of
this issue may legitimately ask,
“Why is Emergency Medicine
Reports covering this topic?” It
is because acute appendicitis is
a common disorder that contin-
ues to remain a diagnostic chal-
lenge despite clinical study dur-
ing the past century and imag-
ing advances in the past
decade. Almost every practicing
emergency physician likely has
had the experience of hearing
that a patient he or she discharged from the emergency depart-

ment returned the next day and
underwent surgery for acute
appendicitis. Thus the chal-
lenge is to identify this disease
in a timely and effective fashion
out of the larger universe of
patients who come to the emer-
gency department with abdomi-
nal pain.

The author presents a clear
and practical review of this
condition, emphasizing the
common uncertainties and
dilemmas. If every patient pre-
sented like the classic textbook
picture, then diagnosis would

be clear. However, the textbook description is a theoretical con-
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struct derived from many patients; it is not specific for a single
patient. It is the astute physician who can suspect the presence of
appendicitis despite the lack of classic symptoms and signs.  

I am old enough to remember when a “normal” white blood
cell count was used, usually by general surgery residents who did
not want to come to the emergency department to exclude the
diagnosis of acute appendicitis. I have practiced long enough to
see this approach applied to the ultrasound and computed
tomography imaging studies that seem to be almost mandatory
before calling the surgeon. The author (rightly, in my opinion)
notes the limitations of the current imaging studies. 

Acute appendicitis is a humbling disorder; we understand so
much yet continue to miss some cases on initial assessment. Con-
sider this review of appendicitis like an often-told sermon; we
know the story well, but we all benefit from hearing it again.

—The Editor

History
Appendicitis has undoubtedly been present since antiquity.

Drawings of the appendix by Leonardo DaVinci date back to the
15th century.1 Reports of appendiceal disease can be traced back

to the early 1700s, with the initial report credited to a student of
Boerhaave.2 Numerous other early reports of right lower quad-
rant inflammation exist, but the process remained poorly under-
stood until the 19th century.  

Harvard pathologist Reginald Fitz revolutionized the under-
standing of appendiceal inflammation in 1886 with the presenta-
tion of his landmark paper “Perforating Inflammation of the Ver-
miform Appendix: With Special Reference to its Early Diagnosis
and Treatment.”3 Fitz coined the term “appendicitis” and advo-
cated surgical intervention at a time when the basic concepts of
antisepsis and anesthesia were beginning to be understood. An
ensuing explosion in scientific research on appendicitis followed,
resulting in well over 2000 articles on the subject in the literature
by the end of the 19th century.4 By the 1890s, appendectomy was
well accepted by surgeons in the United States and was being
performed safely on a regular basis.

Epidemiology
Appendicitis continues to be the most common acute surgical

emergency in the United States, with approximately 250,000
cases annually. The estimated lifetime risk of acute appendicitis
is approximately 7% in Western populations.5 Both genders are
affected with near equal frequency. It is primarily a disease of
adolescence and young adulthood, with the peak incidence
occurring in the second and third decades of life. Though it can
affect all age groups, it is much less common in children younger
than 5 years of age and in adults older than 70 years of age.6

It is well established that the incidence of appendicitis is high-
er among Western industrialized nations than in the developing
world. African studies have shown the rate of appendicitis to be
only 10% of that seen in Great Britain, for example.7 The reason
for this difference has long been thought to be due to decreased
fiber intake among Westerners. However, some studies have
failed to show a difference in the rate of appendicitis based on
fiber intake alone.8 Thus, the observed differences in geographi-
cal incidence are likely multi-factorial in nature and not solely
due to fiber intake.

Anatomy 
The appendix is an outpouching of the cecum and is located

in the right lower quadrant. It varies in length from 2 to 20 cm,
with an average of 9 cm. Histologically, it is similar to the adja-
cent colon. Mucosa, submucosa, muscularis, and serosa are all
present. One important feature that differentiates the appendix
from the colon is the presence of lymphoid aggregates. Large
numbers of lymphoid follicles are found in the appendix. Though
the human appendix is considered a vestigial organ with no
known function, the prominence of lymphoid tissue has led some
investigators to suggest an immunologic role. No such function
has ever been proved.9

Though the appendix consistently arises from the cecum, its
exact position may vary significantly. A myriad of different posi-
tions have been described, including retrocecal, pelvic, subcecal,
preilial, postilial, and paracolic. A postmortem analysis of 10,000
cases showed that the most common variant was retrocecal,
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occurring with a frequency of 65%.10 Series have shown the
majority (69%) of cases of perforated or gangrenous appendicitis
are associated with a retrocolic position.11 Such a “hidden” posi-
tion is thought to result in later development of signs and symp-
toms, thus resulting in diagnostic delay and an increased inci-
dence of complicating features such as perforation.

The blood supply is from the ileocolic artery, via the appen-
dicular branch. Innervation is provided by the autonomic nervous
system. No somatic pain fibers are found within the appendix
itself, so pain secondary to appendiceal inflammation usually is
poorly localized initially. It is not until the adjacent parietal peri-
toneum becomes inflamed that somatic pain fibers are activated,
providing accurate localization to the right lower quadrant.

Pathophysiology
Luminal obstruction has long been postulated as the inciting

event in the development of acute appendicitis. Such a mecha-
nism explains some observations about the incidence of appen-
dicitis, such as the infrequent occurrence in infancy. Infants are
known to have a relatively wider appendiceal base than adults,
thus rendering them less susceptible to luminal obstruction. Stud-
ies have shown, in fact, that luminal obstruction can be an incit-
ing event.12 There are, however, some cases of appendicitis that
do not appear to be consistent with the luminal obstruction
model. In such cases, pathologic analysis has shown the appen-
diceal lumen to be patent. Though such cases clearly represent a
minority, the precise pathophysiologic mechanism responsible
for acute inflammation in the absence of luminal obstruction
remains unclear.9

The exact cause of luminal obstruction is variable. Lymphoid
hyperplasia and fecaliths have received the most attention and
study. Lymphoid hyperplasia traditionally is thought to be
responsible in younger age groups, whereas fecaliths are thought
to be the offending agent in the older patient population. There
are a myriad of potential causes for lymphoid hyperplasia includ-
ing viral infections such as mononucleosis and bacterial infec-
tions such as salmonella and shigella. The term fecalith, or
appendicolith, simply refers to inspissated stool or vegetable
matter that may result in luminal obstruction.  

In the usual state, particulate matter does not accumulate in
the appendix due to an axial pressure gradient. Obstruction of the
appendiceal lumen results in the entrapment of particulate matter
and the inability of the appendix to clear normal secretions, such
as mucus. The result is elevation of intraluminal pressure. The
rising intraluminal pressure eventually occludes venous and lym-
phatic outflow, resulting in yet further congestion and pressure
elevation. Eventually, arterial inflow is affected and ischemia
ensues. Mucosal integrity becomes compromised, rendering the
bowel wall susceptible to invasion by normal bacterial flora.13 If
the process goes unchecked, gangrene and perforation occur. The
time course is variable, but data suggest the onset of gangrene
and perforation occur after a mean of 46 and 71 hours of abdom-
inal pain, respectively.14

As mentioned above, bacterial invasion of the appendiceal
wall does occur in acute appendicitis. However, it is important to

recognize that microbes are not thought to be responsible for
appendicitis per se. Rather, progressive ischemia results in a
weakened mucosal barrier that then allows microbial invasion to
occur. Though unclear in early microbiologic work, studies in the
early 20th century showed that the secondary infectious process
seen in acute appendicitis is polymicrobial.15 Both aerobic and
anaerobic bacteria are isolated with regularity. Specifically, Bac-
teriodes fragilis and Escherichia coli are the most commonly
occurring isolates and are found in greater than 70% of cases.6

Though most untreated cases of appendicitis result in perfora-
tion and clinical deterioration, spontaneous resolution appears to
occur in some cases. The frequency of such an event is
unknown.6 Perhaps the luminal obstruction somehow is relieved,
and the inflammatory cascade resolves. Interestingly, a series of
1000 patients with acute appendicitis found that 9% reported
similar symptoms previously that spontaneously resolved.16 Of
course, it is not possible to know how many, if any, such patients
actually had a prior episode of appendiceal inflammation.

Clinical Features
Appendicitis continues to be a diagnostic challenge despite all

of the advances associated with 21st century medicine. In
essence, it remains a clinical diagnosis that is supported by labo-
ratory and/or radiologic studies. Timely diagnosis is critical; a
delay in diagnosis and treatment may result in the conversion of
a relatively straightforward case of non-perforated appendicitis
into a complex case involving perforation. The importance of
avoiding perforation is intuitive but nonetheless underscored by
mortality statistics. The mortality rates associated with and with-
out accompanying perforation are 5% and 0.6%, respectively.5

Essentially, all patients presenting with acute appendicitis will
have a chief complaint of abdominal pain. Classically, patients
will complain of vague periumbilical pain that localizes to the
right lower quadrant as the disease progresses. The early discom-
fort carried by autonomic nerve fibers is poorly localized and
crampy. It is not until the parietal peritoneum becomes irritated
that somatic nerves become involved, producing well localized,
sharp pain over the right lower quadrant. The pain typically
increases over a 12- to 24-hour period and ultimately is the rea-
son that patients seek medical attention. Pain lasting more than
36 hours is uncommon in non-perforated cases.

In addition to pain, patients will have various associated
symptoms. Among them are nausea, vomiting, and anorexia. Of
particular note is the observation that pain usually precedes all
other symptoms. Much has been written concerning the sequence
of symptoms in acute appendicitis. Classic surgical texts such as
Cope’s Early Diagnosis of the Acute Abdomen place significant
emphasis on symptom sequence.17 As such, many surgeons doubt
the diagnosis of acute appendicitis if symptoms such as nausea
and vomiting precede the onset of pain. More than 90% of
patients with appendicitis will have anorexia, and the diagnosis
must be questioned in a truly hungry patient.6

The physical examination should begin with a review of the
vital signs. An elevated temperature is quite common in acute
appendicitis, but the absence of fever does not in any way rule
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out the disease. Twenty-five to fifty percent of patients with
proven appendicitis have been found to have temperatures lower
than 37.5°C.18 The remaining vital signs often are within the nor-
mal range in uncomplicated cases. In cases involving delayed
diagnosis or perforation, significant abnormalities of the vital
signs may be encountered. Tachycardia, hypotension, and
tachypnea may be present to varying degrees and indicate severe,
unchecked disease states.

A brief discussion of the term “peritonitis” is useful prior to
introduction of specifics relating to the physical examination.
Simply put, peritonitis is a term denoting inflammation of the
peritoneum. It can occur in many abdominal conditions and is
not specific for any particular disease process. Characteristics of
peritonitis include extreme tenderness, rebound tenderness, jar
tenderness, and guarding. Findings consistent with peritonitis
may be seen locally or diffusely. For example, a patient with a
perforated peptic ulcer with significant peritoneal soilage will
have diffuse peritonitis, whereas a patient with uncomplicated
appendicitis will have peritoneal irritation localized to the right
lower quadrant.  

Tenderness is self-explanatory. Rebound tenderness refers to a
particular form of tenderness associated with peritoneal irritation.
It is elicited by palpating deeply enough to depress the peri-
toneum. The pressure is applied with a constant intensity and
then withdrawn quickly.19 If rebound tenderness is present, the
patient will experience significant pain when the pressure is
released due to the quick movement of the inflamed peritoneal
lining. Jar tenderness simply refers to pain elicited when the
patient is moved. To elicit the sign, an examiner may gently tap
the heel of the patient or move the bed slightly. An astute clini-
cian may obtain information on jar tenderness by asking ques-
tions such as “Do you feel better lying still or when moving
about?” and “Does going over bumps in the car or on the stretch-
er cause worsening pain?” Guarding refers to a state of contrac-
tion of the abdominal wall musculature and comes in two vari-
eties: voluntary and involuntary. Voluntary guarding occurs when
a patient tenses the abdomen in anticipation of palpation by the
examiner. Such voluntary guarding may be overcome with dis-
traction. Involuntary guarding is associated with a more
advanced disease state and cannot be overcome by distraction.19

Classically, the abdominal examination is described as being
comprised of inspection, auscultation, percussion, and palpation.
Simply observing the patient can be quite informative. Patients
with appendicitis have peritoneal irritation. Because of this, they
are reluctant to move about and usually lie quite still on the
examination table or stretcher. In contrast, patients with colicky
pain tend to writhe about in discomfort. Auscultation is not par-
ticularly useful as no finding is sensitive or specific enough to aid
in accurate diagnosis. 

Percussion and palpation should be thought of as one entity.
Percussion is a good way to begin the palpation portion of the
physical examination. It is a sensitive indicator of peritoneal irri-
tation. Tenderness will be elicited over the precise location of the
appendix. The exact location will vary, but a location approxi-
mately two-thirds of the distance from the umbilicus to the ante-

rior superior iliac spine is a good generalization. This area is
referred to by the eponym “McBurney’s point.” Palpation will
produce similar results to percussion and should be performed
last. It produces significantly more pain than the gentle percus-
sion technique. Of particular note is the usual finding of pain
localized to McBurney’s point. Patients with appendicitis may
present with diffuse or generalized peritonitis, but such a case
implies severe, generalized peritoneal soilage as can occur with
perforation. The vast majority of cases tend to present with rela-
tively localized tenderness.

Several physical findings often are discussed in the setting of
acute appendicitis and deserve mention. The oburator and psoas
signs occur when an inflamed appendix lies in close apposition
to these muscles. Both signs simply represent pain associated
with passive stretch. The obturator sign is pain that occurs with
internal rotation of the flexed right thigh, thus stretching the
obturator muscle. The psoas sign is pain elicited with extension
of the right hip, thus stretching the psoas muscle. By far the most
useful of the commonly discussed signs is Rovsing’s sign. It
refers to pain in the right lower quadrant elicited by palpation in
the left lower quadrant.

A pelvic examination should be performed on all women in
whom the diagnosis of appendicitis is considered. The pelvic
examination may suggest another potential etiology for the pain,
such as pelvic inflammatory disease or ovarian cyst. The digital
rectal examination (DRE) still is considered by some physicians
to be part of the routine physical examination in patients pre-
senting with acute abdominal pain. However, data suggest that
the DRE need not be part of the routine physical examination in
such patients. One prospective study of acute abdominal pain in
adults found no cases in which the DRE altered management.20

Another study looking specifically at the value of the DRE in
the setting of appendicitis found no benefit.21 Therefore, routine
DRE in the setting of suspected acute appendicitis no longer is
recommended. 

By compiling and analyzing the data gleaned from multiple
studies on acute abdominal pain (> 4000 patient encounters), a
study attempted to identify those historical and physical exami-
nation findings most clearly associated with appendicitis.19 Three
findings were noted to be the most useful: right lower quadrant
pain, involuntary guarding, and migration of pain from the
umbilical area to the right lower quadrant.19 The associated posi-
tive likelihood ratios with these signs were 8, 4, and 3.1, respec-
tively. The study also identified findings with powerful negative
likelihood ratios: absence of right lower quadrant pain and a his-
tory of similar pain previously. The negative likelihood ratios
associated with these findings were 0.2 and 0.3, respectively.19

Diagnostic Studies
Appendicitis may be diagnosed in many cases without the aid

of expensive diagnostic tests. However, the practice of modern
medicine is becoming increasingly dependent on diagnostic tests,
and essentially all patients suspected of having acute appendicitis
will undergo laboratory and/or radiologic testing.  

Laboratory Studies. The laboratory studies commonly
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obtained and recommended in the work-up of abdominal pain
include a complete blood count, complete metabolic panel, amy-
lase and/or lipase, and urinalysis. Of course, a urine beta-hCG
should be obtained from all women of child-bearing age. Though
not absolutely necessary in straightforward cases, surgical con-
sultants usually will ask for most, if not all, of the above tests.
Unfortunately, no laboratory test can rule in or rule out the diag-
nosis of acute appendicitis. This observation underscores the
importance of clinical judgment.  

Probably the most discussed laboratory study is the complete
blood count, specifically the white blood cell (WBC) count.
Numerous medical personnel, including some physicians, are
under the false impression that appendicitis is exceedingly
unlikely in the setting of a normal WBC count. Certainly, leuko-
cytosis is supportive of the diagnosis. But a WBC count in the
normal range in no way rules out the presence of appendicitis.
Studies have shown that using leukocytosis alone to diagnose
appendicitis results in poor sensitivity and specificity. In one
series of nearly 500 patients with appendicitis, 37% had a WBC
count less than 11,000.6,22 The overall sensitivity and specificity
of leukocytosis for diagnosing appendicitis is estimated to be
only 76% and 52%, respectively.23

Urinalysis results in the setting of acute appendicitis also war-
rant further comment. Presumably due to the appendix’s proxim-
ity to the ureter, appendiceal inflammation may result in changes
in the urine sediment. In a recent series, greater than 10
WBC/high power field and greater than 3 red blood cells/high
power field were noted in 14% and 17% of cases of appendicitis,
respectively.24 Thus, the urinalysis should be interpreted with
caution.

Radiologic Studies. Plain Films. The physician has an ever
increasing armamentarium of radiologic studies to order. The
oldest of the modalities, the plain film, continues to be used in

the evaluation of abdominal pain. Its greatest utility is in the
assessment of pneumoperitoneum and obstructive processes. In
general, it should not be ordered specifically for appendicitis
because it lacks sufficient sensitivity and specificity to be useful.
However, several plain film findings have been noted that are at
least suggestive of appendicitis. These findings include right
lower quadrant fecalith, scoliosis of the lumbar spine with the
convexity away from the appendix, and obliteration of the right
psoas shadow.25

Ultrasound. The use of ultrasound in the diagnosis of acute
appendicitis has been a popular subject in the literature since the
initial report of successful ultrasound visualization of the appen-
dix in 1981.26 It can be performed rapidly at relatively low cost
and lacks ionizing radiation. In addition, emergency physicians
increasingly are performing ultrasound examinations at the bed-
side. Thus, ultrasound as a diagnostic modality has numerous
desirable features.  

Certain characteristics have been noted that are suggestive of
inflamed appendix as seen on ultrasound. These include non-
compressibility, dilation, and a “target” appearance when
viewed in transverse section.27 (See Figures 1, 2.) Occasionally,
a fecalith may be seen. Reported sensitivity and specificity of
the technique has ranged between 76-96% and 47-94%, respec-
tively.6 The technique is highly operator- and equipment-
dependent, so it is not surprising that there have been wide
ranges of results published.  

Additional factors that may decrease ultrasound’s effective-
ness as a diagnostic tool include large body habitus and the pres-
ence of significant bowel gas. Under such circumstances, merely
finding the appendix can be challenging, and in many cases it
cannot be located. Of note, a normal or noninflamed appendix is
more difficult to identify than an enlarged, inflamed one. Report-
ed success rates in finding a noninflamed appendix have ranged
between 60-82%.6,28 Obviously, if the appendix cannot be locat-
ed, appendicitis cannot be ruled out. 
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Figure 1. Long Axis View of Dilated Appendix

Long axis view of dilated appendix, consistent with appendicitis.
Image courtesy of Michael Blaivas, MD, RDMS, Medical Col-
lege of Georgia.

Figure 2. Short Axis View of Dilated Appendix

Short axis view of dilated appendix, consistent with appendicitis.
Note the “target” appearance. Image courtesy of Michael
Blaivas, MD, RDMS, Medical College of Georgia.



Undoubtedly, more studies on using ultrasound in the setting
of acute right lower quadrant pain will be forthcoming. At pres-
ent, ultrasound is a reasonable study to obtain, especially in cer-
tain patient groups such as pregnant women. However, it is criti-
cal to note that ultrasound’s primary role is ruling in, not ruling
out, the diagnosis. If clinical suspicion is high, a negative ultra-
sound should not dissuade the clinician from ordering additional,
more definitive testing.

Computed Tomography. The widespread usage of computed
tomography (CT) has revolutionized the management of many
abdominal conditions. Appendicitis is no exception. At present,
CT is considered the gold standard imaging study in the work-up
of patients with suspected appendicitis, with reported diagnostic
accuracy rates as high as 98%.6 Its use now is commonplace in
the work-up of acute right lower quadrant pain.

Numerous studies have assessed the sensitivity and specifici-
ty of CT in the setting of appendicitis. Reported sensitivity and
specificity have ranged between 87-100% and 95-99%, respec-
tively.6 Modern CT provides excellent anatomic detail, and sev-
eral CT findings have been associated strongly with the pres-
ence of acute appendicitis. Among these are periappendiceal fat
stranding, enlargement of the appendix (greater than 6 mm),
appendiceal wall thickening, and appendiceal wall enhance-
ment.29 (See Figure 3.)

Clearly, the use of CT has gained widespread acceptance in
the diagnostic work-up of acute appendicitis. However, there is
significant disagreement with regard to exactly which type of CT

imaging to obtain. Specifically, the debate largely is centered
around the use of contrast material.  

CT may be performed without the use of either intravenous
(IV) or oral contrast. Such is the case in the common usage of
CT in the work-up of renal colic. There are some obvious advan-
tages to the no-contrast approach. Oral contrast takes time to
deliver, both to drink and to allow for adequate peristalsis to
occur to get the contrast to the colon. Because the time to imag-
ing is decreased when no contrast is used, the time to diagnosis
may be decreased as well. Another problem with oral contrast is
that many patients cannot tolerate it well secondary to nausea,
vomiting, etc. IV contrast carries additional risks, primarily con-
trast-induced renal dysfunction and the possibility of an allergic
reaction. In cases of underlying renal dysfunction, IV contrast
should be avoided. Some studies have shown that unenhanced
CT can be used to diagnose appendicitis with a high level of
accuracy.6 However, the addition of oral and IV contrast does
provide additional benefit and can improve the diagnostic accu-
racy of CT.30 The decision of whether to use contrast ultimately
will depend on individual patient factors as well as the prefer-
ences of local radiology and surgical colleagues.  

Despite its obvious attributes, CT does have some disadvan-
tages. The technique continues to be quite expensive and delivers
ionizing radiation. Additional problems have already been men-
tioned and include the potential for contrast allergy, contrast-
induced nephropathy, and delayed time to diagnosis.

Impact of Modern Imaging on Negative 
Appendectomy Rate

A 2005 study published in the the surgical literature reviewed
the records of a large health maintenance organization (150,000
patients) from 1980-1999 and found that 4058 patients under-
went non-incidental appendectomy during that time frame.31 Nei-
ther CT nor ultrasound was used significantly in the study cohort
prior to 1990, but the use of these modalities more than tripled
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Figure 3. CT of Dilated Appendix 

CT image performed with oral but no intravenous contrast. Note
the dilated appendix, appendiceal wall thickening, and periap-
pendiceal stranding. All are characteristic of acute appendicitis.
Image courtesy of Michael Blaivas, MD, RDMS, Medical College
of Georgia.

Table 1. Alvarado Score (MANTRELS)

Score

SYMPTOMS

Migratory RLQ pain 1
Anorexia 1
Nausea and vomiting 1

SIGNS

RLQ tenderness 2
Rebound tenderness RLQ 1
Elevated temperature 1

LABORATORY

Leukocytosis 2
Left shift 1

Total 10



during the 1990s. By 1999, 36% of patients undergoing appen-
dectomy had preoperative testing. The overall negative appen-
dectomy rate was noted to be 15%, and the authors found no sig-
nificant change in this rate based on study year or era (pre- and
post-1990).31

Other studies have assessed the impact of preoperative imag-
ing on the negative appendectomy rate within certain patient
populations. A study in the radiology literature published in 2002
found that the negative appendectomy rate was significantly
lower in women who underwent a preoperative CT or ultrasound
evaluation compared to those who did not (8% vs 28%).32 The
use of preoperative imaging did not result in an alteration of the
negative appendectomy rate in men.32

Role of Scoring Systems in Diagnosis
Numerous scoring systems have been developed over the

years in an attempt to facilitate the diagnosis of acute appendici-
tis.33-36 The scoring systems consist of various combinations of
history, signs and symptoms, and laboratory studies assessing the
inflammatory response. Some have even incorporated radiologic
studies such as ultrasound.37

Probably the best known and most widely referenced scoring
system was proposed by Alvarado in 1986.33 This particular sys-
tem is referred to as the Alvarado score or MANTRELS, an
acronym denoting the components of the scoring system. (See
Table 1.) The scoring system consists of three symptoms, three
signs, and two laboratory studies. The maximum score is 10,
with increasing scores indicating a greater likelihood of appen-
dicitis. Ideally, such a scoring system would facilitate the diagno-
sis of acute appendicitis and also decrease the negative appen-
dectomy rate. Through a retrospective chart analysis of 305
patients with abdominal pain suggestive of acute appendicitis,
Alvarado found the mean score for acute appendicitis and non-
appendicitis to be 7.71 and 5.24, respectively.33 No specific cut-
off was recommended in the Alvarado study. However, data sug-
gested that using a value of 6 to either operate or observe a given
patient would result in a potential missed appendicitis rate of
5.8% and a negative laparotomy rate of 8.7%.34

Several studies have attempted to apply the Alvarado system
in a prospective fashion. Using a cutoff score of 6, a study in
2000 found the sensitivity, specificity, positive predictive value,
and negative predictive value to be 76%, 95%, 93%, and 84%
respectively.38 These results along with a negative laparotomy
rate of 24% were worse than the initial Alvarado study predicted.
Another study assessed not only the Alvarado scoring system but
also numerous other scoring systems as well. This study found
results to be uniformly worse than those previously reported,
with missed appendicitis rates as high as 35%.39

The data at present suggest that scoring systems may have
some potential value. However, no scoring system can be relied
upon solely to ensure accurate diagnosis in all cases. No scor-
ing system available at present can replace the clinical judg-
ment of an astute physician utilizing historical features, the
physical examination, and laboratory/radiologic studies when
appropriate.

Differential Diagnosis  
Appendicitis is the most common acute surgical emergency in

the United States. As such, it must be in the differential diagnosis
of any patient presenting with acute abdominal pain. Though
sometimes straightforward, the diagnosis of appendicitis can
present many challenges, and the differential diagnosis for acute
right lower quadrant pain is extensive.

Perhaps the most challenging patient population from a diag-
nostic standpoint is women of child-bearing age. The highest
percentage of misdiagnosis occurs in this population in large
part because numerous obstetric and gynecological processes
can be mistaken for acute appendicitis.6 The most dangerous and
potentially life-threatening of these is ectopic pregnancy. The
importance of obtaining a urine beta-hCG in all women of child-
bearing age cannot be overemphasized. Though a pregnant
patient certainly may have acute appendicitis, a positive urine
pregnancy test should alert the clinician to the possibility of an
ectopic pregnancy. Vaginal bleeding often is present in the set-
ting of an ectopic pregnancy, but its absence does not rule out
the condition. A ruptured ectopic pregnancy can present solely
with acute lower abdominal pain. Thus, a positive urine preg-
nancy test should prompt the clinician to pursue the possibility
of ectopic pregnancy further with diagnostic testing such as
ultrasound. 

Pelvic inflammatory disease (PID) is another common condi-
tion that may present diagnostic difficulty. Certain characteristics
should point to PID, including purulent vaginal discharge, cervi-
cal motion tenderness, and adnexal tenderness. The adnexal ten-
derness usually is bilateral. None of these findings would be
found without doing a pelvic exam. Thus, the pelvic exam in
women of child-bearing age is critically important. Other gyne-
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Table 2. Acute Abdominal Pain Differential
Diagnosis

• Appendicitis
• Gastroenteritis
• Mesenteric lymphadenitis
• Testicular torsion
• Urinary tract infection
• Epididymoorchitis
• Cecal diverticulitis
• Neutropenic colitis
• Renal colic
• Inflammatory bowel disease

WOMEN OF CHILD-BEARING AGE

• Ectopic pregnancy
• Pelvic inflammatory disease

CHILDREN

• Meckel’s diverticulum
• Intussusception
Non-Abdominal Conditions
• Pneumonia
• Otitis media



cological conditions included in the differential of right lower
quadrant pain are mittelschmerz, ovarian cysts, endometriosis,
and ovarian torsion.6

Certain conditions in the pediatric population can be confused
with appendicitis. Meckel’s diverticulum is a true diverticulum
that occurs 2 feet proximal to the ileocecal valve. It can become
acutely inflamed in a condition referred to as Meckel’s divertic-
ulitis. Because of its usual location in the right lower quadrant,
the process easily can be mistaken for acute appendicitis. CT and
potentially the use of a Meckel’s scan, a nuclear medicine study,
may be beneficial in difficult cases. Intussusception also may
present with right lower quadrant pain. Classically, the pain is
episodic in nature, resulting in bouts of crying associated with
drawing the legs up toward the abdomen. Heme positive or
frankly bloody “currant jelly” stool and a palpable right lower
quadrant mass occasionally may be noted. Especially in the pedi-
atric age group, non-abdominal conditions such as pneumonia
and otitis media can cause pain that is referred to the abdomen
and must not be overlooked.6

Gastroenteritis is a very common cause of abdominal dis-
comfort in all age groups. Such patients typically will have nau-
sea, vomiting, diarrhea, and fever to varying degrees. The
abdominal pain usually is relatively diffuse and certainly not
localized to the right lower quadrant. Patients with appendicitis
tend to have the onset of pain prior to other nonspecific gas-
trointestinal symptoms. Also, diarrhea is not a common accom-
panying feature of appendicitis but is a common symptom in the
setting of gastroenteritis. 

Mesenteric lymphadenitis can be confused with acute appen-
dicitis. It is thought to be caused by an antecedent viral infection
and results in lymph node enlargement within the mesentery.
Despite the diagnostic confusion it sometimes presents, mesen-
teric lymphadenitis is non-surgical in nature and requires no spe-
cific therapy.

A myriad of other conditions may cause acute right lower
quadrant pain. Included among these are testicular torsion, uri-
nary tract infection, epididymoorchitis, cecal diverticulitis, neu-
tropenic colitis, renal colic, and inflammatory bowel disease. The
clinician must remain cognizant of other disease processes that
may mimic appendicitis given the extensive differential.

Management
Patients with suspected acute appendicitis should have intra-

venous access obtained, appropriate laboratory studies sent, and
intravenous hydration initiated. NPO status should be main-
tained. Patients need not be placed on a monitor unless they
appear systemically ill or have significant underlying medical
co-morbidities.  

Appropriate analgesia should not be withheld from patients
with acute abdominal pain. Despite popular belief to the contrary,
judicious use of analgesics in the setting of abdominal pain does
not result in significant alteration of physical examination find-
ings. A recent study comparing morphine to placebo in adult
patients with suspected appendicitis found no significant change
in physical examination findings following morphine administra-

tion. Of note, significant pain relief was obtained in those patients
receiving morphine.40 A recent pediatric study comparing the use
of morphine to placebo in children with acute abdominal pain
found a similar benefit. Specifically, the study showed that chil-
dren receiving morphine had a reduction in pain, and the adminis-
tration of morphine did not impede the diagnosis of acute appen-
dicitis.41 Of note is the growing consensus among medical and
surgical practitioners about the use of analgesics in the setting of
acute abdominal pain. The referenced articles above are from
non-surgical literature, but recent articles in the surgical literature
also support the judicious use of analgesics in the setting of sus-
pected appendicitis. A retrospective analysis published in the sur-
gical literature in 2004 found that there was no difference in hos-
pital stay, time to operating room, complication rate, negative
appendectomy rate, or perforation rate in patients receiving anal-
gesics prior to surgical evaluation.42

Antibiotics have been shown to decrease complications relat-
ed to appendicitis. Specifically, rates of postoperative wound
infections and intra-abdominal abscess are reduced by appropri-
ate antibiotic usage.6,43 For maximum effectiveness, the antibi-
otics should be given preoperatively and should be broad spec-
trum, providing both aerobic and anaerobic coverage. An appro-
priate regimen would be cefoxitin or cefotetan. In patients with
significant allergic reactions to beta-lactams, a combination of
ciprofloxacin and metronidazole would be appropriate. Antibiot-
ic administration usually is withheld until the diagnosis of
appendicitis is confirmed or until a surgical colleague has made
a decision to take the patient to the operating room. Surgeons
will have differing opinions with regard to antibiotic specifics,
and discussing antibiotic choice and timing is reasonable prior
to administration.

Definitive treatment for appendicitis is surgical. As such, all
patients with appendicitis require general surgical consultation.
Historically, appendectomy has been performed as an open pro-
cedure via a right lower quadrant incision. Laparoscopic tech-
niques now are widespread in general surgery, and laparoscopic
appendectomy is gaining in popularity. Laparoscopic appendec-
tomy more than doubled during the last several years and made
up 43% of cases in 2003.44 Controversy still exists with regard to
which technique is superior. Laparoscopic utilization will vary
depending on individual surgeon preference and case-specific
factors.  

There is no clear consensus with regard to the timing of surgi-
cal consultation for patients with suspected acute appendicitis. It
is certainly reasonable to consult a general surgeon based on the
clinical picture alone, i.e., without confirmatory radiologic or
supportive laboratory studies. Such early consultation could
result in earlier definitive therapy and, in doing so, reduce com-
plications such as rupture. A recent retrospective study confirmed
that there is a direct relationship between time from symptom
onset and rupture risk. Specifically, the study found that rupture
risk was less than or equal to 2% if the symptoms had been pres-
ent less that 36 hours. For each 12-hour period after 36 hours, the
rupture risk increased by an additional 5%.45 Despite the evi-
dence showing the importance of expeditious treatment, it is
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increasingly apparent that many surgeons simply will not operate
in the absence of a confirmatory radiologic study such as CT.
Obviously, situations will differ based on individual patient char-
acteristics and individual surgeon practice patterns. For example,
a teenage male with a classic history and physical examination is
more likely to be taken to the operating room without a confir-
matory study than is a woman of child-bearing age. A reasonable
approach is to obtain early surgical consultation in what appear
to be straightforward cases and to delay surgical consultation
until a definitive radiologic study is performed in other more
equivocal cases. 

Options in Unclear Cases
Despite one’s best efforts, there undoubtedly will be cases in

which the diagnosis is unclear. Such is the nature of abdominal
pain. The patients who fall into this category will be those with
atypical histories and physical examinations. The most straight-
forward cases will be those that clearly do not have appendicitis
and those that clearly are high risk. The patients who clearly do
not have a surgical process may be discharged with a recommen-
dation to seek further evaluation should the condition worsen.
Such instructions should be articulated clearly in the discharge
paperwork. Patients who are deemed to be high probability for
appendicitis by history, physical examination, etc., will have
either surgical consultation or a more definitive diagnostic study
such as CT. Thus, it is the patients in the middle who will have
the most difficult dispositions. In patients in whom the diagnosis
of appendicitis is possible but not convincing enough to warrant
surgical consultation or further radiologic testing, two basic
options are available: an observation unit stay or a scheduled
return visit for repeat evaluation.  

Observation units are becoming more commonplace in emer-
gency medicine. Such units represent a convenient location in
which to monitor patients exhibiting questionable admission cri-
teria. A retrospective study performed in 2002 assessing trends in
emergency department observation unit usage showed that
abdominal pain was the second most common reason for admis-
sion to emergency department observation units behind chest
pain.46 Patients may have serial physical examinations and repeat
laboratory studies while in the observation unit. Equivocal cases
should become clearer over time through careful repeat evalua-
tion and the selective use of further laboratory and/or radiologic
studies as warranted by the patient’s clinical course. Alternative-
ly, low-risk patients with equivocal presentations may be dis-
charged home and scheduled for a repeat emergency department
evaluation in 24 hours. Of course, such patients should have
explicit instructions to return prior to the time of the scheduled
re-evaluation if the condition worsens.

Medicolegal Considerations
Abdominal pain, and appendicitis in particular, must be

included in any discussion of malpractice as it applies to emer-
gency medicine. It is rightfully included among other high-risk
diagnostic categories such as chest pain, stroke, and traumatic
injuries. Studies involving both adult and pediatric populations

have found that appendicitis is one of the most common diag-
noses resulting in litigation against emergency physicians.47,48

A retrospective review of appendicitis-related malpractice
claims attempted to identify common features in such cases.49

The results were not surprising. Patients with missed appendicitis
appeared less acutely ill and had atypical pain (not localized to
the right lower quadrant) at the time of evaluation. The most
common incorrect diagnosis given to patients ultimately found to
have acute appendicitis was gastroenteritis.49 Of note, many
patients with poor outcomes were not given appropriate dis-
charge or follow-up instructions. This observation underscores
the importance of documentation.  

Conclusion
Despite the advances of modern medicine, the diagnosis of

acute appendicitis continues to be a challenge for physicians. It is
the most common acute surgical emergency in the United States
and causes significant morbidity and occasionally mortality.
Physicians charged with the responsibility of evaluating acute
abdominal pain must keep it in the differential diagnosis of all
such patients. To be most effective, physicians must have com-
mand of the classic history and physical examination findings,
recognize atypical presentations, and be cognizant of the limita-
tions and advantages afforded by the vast array of available diag-
nostic tests.  
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Physician CME Questions

101. What is the most commonly occurring surgical emergency in the

United States?

A. Diverticulitis

B. Perforated peptic ulcer

C. Appendicitis

D. Small bowel obstruction

102. Which of the following statements about appendicitis is not true?

A. It is most common at the extremes of age, i.e., in infants and the

elderly.

B. The incidence is approximately equal in men and women.

C. Unlike the adjacent colon, the appendix contains significant

numbers of lymphoid aggregates.

D. The appendix lacks any known function in humans.

103. Which of the following is least likely to precipitate appendicitis?

A. Inspissation of vegetable matter at the appendiceal orifice

B. Bacterial invasion of the appendiceal wall

C. Antecedant viral infection resulting in lymphoid hyperplasia

D. Ingestion of a foreign body that lodges in the appendiceal orifice

104. All of the following are true about the clinical presentation of acute

appendicitis except:

A. Nausea, vomiting, and diarrhea are common.

B. Classically, the pain begins in the periumbilical area. 

C. Generalized peritonitis is relatively rare.

D. Anorexia is very common.

105. Antibiotic usage in acute appendicitis:

A. should cover mainly aerobic organisms.

B. results in spontaneous resolution in many cases.

C. has no proven benefit.

D. results in decreased postoperative wound infections and 

abscesses.

106. Which of the following statements is incorrect?

A. Rovsing sign is pain elicited in the right lower quadrant when

palpating the left lower quadrant.

B. Psoas sign is pain with hip extension.

C. Obturator sign is pain with external rotation of hip.

D. McBurney’s point is located two-thirds of the distance from the

the umbilicus to the anterior superior iliac spine.

107. No scoring system can be relied upon solely to ensure accurate 

diagnosis of appendicitis.

A. True

B. False

108. Leukocytosis in the setting of appendicitis:

A. is sensitive and specific.

B. is sensitive but not specific.

C. is specific but not sensitive.

D. is neither sensitive nor specific.

109. Ultrasound findings suggestive of appendicitis include all of the 

following except:

A. target appearance.
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B. dilated appendix.

C. compressible.

D. fecalith.

110. Which of the following is least likely to be confused with acute

appendicitis?

A. Inflammatory bowel disease

B. Ectopic pregnancy

C. Pancreatitis

D. Ovarian cyst

CME Answer Key
101. C
102. A
103. B
104. A
105. D
106. C
107. A
108. D
109. C
110. C
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Appendicitis
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Long-Axis View of Dilated Appendix

Long axis view of dilated appendix, consistent with appendicitis.
Image courtesy of Michael Blaivas, MD, RDMS, Medical
College of Georgia.

Short-Axis View of Dilated Appendix

Short axis view of dilated appendix, consistent with appendici-
tis. Note the “target” appearance. Image courtesy of Michael
Blaivas, MD, RDMS, Medical College of Georgia.

CT of Dilated Appendix

CT image performed with oral but no intravenous contrast. Note
the dilated appendix, appendiceal wall thickening, and periap-
pendiceal stranding. All are characteristic of acute appendicitis.
Image courtesy of Michael Blaivas, MD, RDMS, Medical
College of Georgia.

Alvarado Score (MANTRELS)

Score

SYMPTOMS

Migratory RLQ pain 1
Anorexia 1
Nausea and vomiting 1

SIGNS

RLQ tenderness 2
Rebound tenderness RLQ 1
Elevated temperature 1

LABORATORY

Leukocytosis 2
Left shift 1

Total 10

Acute Abdominal Pain Differential 
Diagnosis

• Appendicitis
• Gastroenteritis
• Mesenteric lymphadenitis
• Testicular torsion
• Urinary tract infection
• Epididymoorchitis
• Cecal diverticulitis
• Neutropenic colitis
• Renal colic
• Inflammatory bowel disease

WOMEN OF CHILD-BEARING AGE

• Ectopic pregnancy
• Pelvic inflammatory disease

CHILDREN

• Meckel’s diverticulum
• Intussusception
Non-Abdominal Conditions
• Pneumonia
• Otitis media
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Child abuse is common and frequently presents to the emer-
gency department (ED). Sometimes the presentation is subtle and
masked by vague histories and
nonspecific physical findings. 

Considering sexual abuse in
the differential diagnosis is crit-
ical for the child and his/her
safety. Understanding tech-
niques for obtaining a history,
the range of normal physical
findings and abnormalities that
are clearly associated with
abuse, enables the physician to
complete a thorough evaluation
and to document with confi-
dence. High-risk populations,
such as children with special
needs, present unique challenges to the clinician. 

This article carefully reviews the history, physical examina-
tion, diagnostic evaluation, and reporting expectations for chil-
dren with suspected sexual abuse.

— The Editor

Child sexual abuse is no longer the “hidden pediatric prob-
lem” that Dr. Kempe described in 1977.1 In fact, many physicians

faced with the care of children
will care for victims of child
sexual abuse. Many victims of
abuse present to their local
emergency department (ED) for
evaluation.2,3 Children may
present to the ED with acute
life-threatening injuries, an
acute sexual assault, or with
vague complaints such as vagi-
nal discharge or behavioral con-
cerns.3 This article aims to
demystify what child sexual
abuse is and how to evaluate a
potential case.

Child abuse is quite prevalent in our society.4-6 It is estimated
that 1 in 4 girls and 1 in 6 boys will experience some form of
child sexual abuse by the time they become 18 years of age.6

The national rate of child sexual abuse is 1.2 per 1,000 chil-
dren.4 It is believed that child sexual abuse may be under-report-
ed for several reasons, such as delayed disclosure, inability to
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disclose due to developmental level of the child and the child not
recognizing that the abusive act is wrong.5,6

The syndrome of child sexual abuse accommodation sheds
light on why a child’s disclosure may occur so long after the
abuse and is particularly informative as to why the disclosure
may be problematic or even retracted by the child.7 This syn-
drome occurs in the following stages: secrecy, helplessness,
entrapment/accommodation, disclosure, and retraction.

In the first stage of this syndrome, the victimized child is
forced to keep the inappropriate sexual contact a secret and at
first feels trapped and helpless. Because the child is either direct-
ly or implicitly coerced into the sexual contact, the feeling of
entrapment continues as the abusive behavior persists over a peri-
od of time in an environment that has failed to provide necessary
protection. The feelings of helplessness lead to accommodative
behaviors, because the child fears that no one will believe the
story if he or she does tell. Such a child is usually the product of
an environment that already has failed to protect him or her. The
child does not always reach disclosure and retraction. If the child
does disclose, any subsequent failure of the people and the sur-
rounding environment to protect and support the child adequately
only serves to reinforce the child’s initial feelings of helplessness
and may lead to retraction of the initial disclosure.

The barriers that initially stood in the way of recognizing the
sexual abuse of children are increasingly being surmounted as
health care professionals, child protection workers, law enforce-
ment officers, and attorneys become more knowledgeable about
the sexual exploitation of children and are more readily able to
identify the problem and intervene. The reasons behind the fail-

ure of professionals to recognize the sexual abuse of children are
many and include the following: a) social and cultural taboos
around the notion of adults sexually exploiting children, b) per-
sonal anxiety surrounding discussion of sexual topics in general,
c) collective and personal denial that sexual victimization of chil-
dren occurs at all, and d) a relative lack of knowledge about the
victimization of children.7 As openness in society around the dis-
cussion of sexually related topics increases, and as the general
public’s and professionals’ awareness and understanding of the
problem of sexual abuse has grown, we are developing a greater
awareness of how to identify children who may have been sexu-
ally abused, how to evaluate them optimally, and how to best
work with them to help them overcome the effects of such a trau-
matic experience.

Definition
Child sexual abuse can be defined as “a dominant, more pow-

erful person involving a dependent, developmentally immature
child or adolescent in sexual activities for that dominant person’s
own sexual stimulation or for the gratification of other people, as
in child pornography or prostitution.”7 The American Academy
of Pediatrics defines child sexual abuse as “the engaging of a
child in sexual activities that the child cannot comprehend, for
which the child is developmentally unprepared and cannot give
informed consent, and/or that violate the social and legal taboos
of society.”2 Children younger than 12 years cannot consent to
sexual activity with an adult.8 Any sexual contact with coercion
or force is reportable to a child protective service agency.8

The essential components of the definition of sexual abuse
involve the child’s developmental immaturity and inability to
consent, and the perpetrator’s betrayal of the child’s trust. In
cases of sexual abuse, the perpetrator has authority and power
over the child ascribed by his or her age or position and is thus
able, either directly or indirectly, to coerce the child into sexual
compliance. In intrafamilial sexual abuse, the involvement of the
child in sexual activities violates the social taboos of family
roles.7

Child sexual abuse can include fondling of a child’s genitals,
penetration of the genitals, anus or mouth, incest, rape, indecent
exposure and the production of pornography.5 State and federal
laws define and classify sexual abuse. Some child sexual abuse
can be more passive including viewing pornography or sexual
acts at the request of an adult. This also can be part of the
“grooming” process that some sexual perpetrators use with their
victims. In this, the perpetrator becomes close to the child gain-
ing their trust and then slowly exposes the child to inappropriate
sexual contact or knowledge hoping to breakdown barriers to
future inappropriate sexual contact. This grooming process over
a period of time may lead to active sexual abuse of the child.9

Child sexual abuse is part of a spectrum of coercive sexual
acts involving children and adolescents. The following are legal
definitions of such coercive acts and help to demonstrate what
these acts have in common, as well as the differences, with child
sexual abuse.10

Sexual assault is a comprehensive term that includes multiple
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types of forced or inappropriate sexual activity. Sexual assault
includes situations in which there is sexual contact with or with-
out penetration that occurs because of physical force or psycho-
logical coercion. This includes touching a person’s sexual or inti-
mate parts or the intentional touching of the clothing covering
those intimate parts.10

The term molestation is applied when there is noncoital sexu-
al activity between a child and an adolescent or adult. Molesta-
tion may include viewing of sexual materials, genital or breast
fondling, or oral-genital contact.

From legal and clinical perspectives, rape is defined as
“forced sexual intercourse” that occurs because of physical force
or psychological coercion. Rape involves vaginal, anal, or oral
penetration by the offender. This definition also includes inci-
dents in which penetration is with a foreign object, such as a bot-
tle, or situations in which the victim is unable to give consent
because of intoxication or developmental disability.10 The terms
acquaintance rape and date rape are applied to those situations
in which the assailant and victim know each other.

Statutory rape involves sexual penetration by a person 18
years or older of a person under the age of consent.10 Statutory
rape laws are based on the premise that, until a person reaches a
certain age, he or she is legally incapable of consenting to sexual
intercourse. The age of consent varies from state to state. In some
states, there are new statutory rape laws mandating that sexual

intercourse and sexual contact now must be reported if certain
age differences exist between a minor (usually defined as
younger than 18 or 21 years) and his or her sex partner (whether
minor or adult), even if the sexual act was voluntary and consen-
sual. There is concern that the new laws and mandated reporting
statutes may have a significant impact on the interaction between
the health care provider and the patient. Adolescents and health
care providers may have concerns regarding medical or social
history, access to care, and confidentiality, and some adolescents
may refuse to seek care or refuse to disclose personal risk infor-
mation because of possible reporting of sexual partners.10

At this point, clarification of child sexual abuse and acute sex-
ual assault of adolescents and adults is necessary. Sexual abuse
of children is a distinct, unique form of victimization and differs
markedly from sexual assault in several important ways.7 First,
sexual abuse of children is commonly a longitudinal pattern of
abusive contacts that may occur over weeks, months, or years
prior to ending through disclosure or discovery. In contrast, adult
sexual assault often occurs as a single, violent episode. The per-
petrator in child sexual abuse is often a trusted caregiver known
to the child and family and less commonly a complete stranger.
Although the perpetrator in adult sexual assault may be a family
member, as seen in cases of domestic violence, or an acquain-
tance, as in date rape, in some cases, the perpetrator is a stranger
not known to the victim. Finally, physical violence is uncommon
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Table 1. Signs and Symptoms in Child Sexual Abuse

NONSPECIFIC PHYSICAL AND BEHAVIORAL COMPLAINTS PHYSICAL FINDINGS

Physical Behavioral Specific Findings Nonspecific Findings

Anorexia
Abdominal pain
Enuresis
Dysuria
Encopresis
Vaginal itching
Vaginal discharge
Vaginal bleeding
Urethral discharge
Painful defecation

Compulsive or excessive masturbation
Unusual sexual curiosity; repetitive 

sexualized play
Excessive distractibility
Nightmares
Phobias, fears, anxiety
Clinging behavior, difficulty in separation
Aggressive behavior
Abrupt change in behavior
Attempted suicide
Depression
Post-traumatic stress disorder (PTSD)
Dissociation

Hymenal brusing or tears
Recent or healed lacerations of 

hymen extending to the 
vaginal mucosa

Posterior fourchette scarring
Genital bite marks
Sexually transmitted diseases
Thickening of anal verge tissues 

with alteration of normal 
rugal pattern

Perianal scars or tags outside 
of midline location

Normal genital, anal, and perianal 
examination

Generalized or localized erythema
or increased vascularity of 
genital or perianal areas

Posterior fourchette or fossa 
navicularis midline avascular 
areas

Labial agglutination
Hyperpigmentation or hypopig-

mentation of genital or 
perianal areas

Hymenal irregularities, notches, or
bumps not extending to the 
vaginal mucosa or fossa 
navicularis or not associated 
with vascular pattern 
alterations

Significantly enlarged hymenal 
orifice

Small skin fissures in posterior 
fourchette and perianal areas

Purulent vaginal discharge
Perianal smooth areas or anal 

tags in midline location



in child sexual abuse owing mainly to the manipulation of the
child’s trust and the perpetrator’s desire to avoid discovery of the
abuse. On the other hand, physical violence is a common compo-
nent seen in cases of adolescent and adult sexual assault. These
distinctions are not absolute, and there is some overlap between
what is typically seen in child and adolescent sexual abuse and
what is seen in adolescent and adult sexual assault.

Sexual abuse includes and overlaps with intrafamilial abuse,
pedophilia, and rape.7 Intrafamilial abuse (sometimes referred to
as incest) is sexual activity between individuals who are not per-
mitted to marry, including step-relatives. In the cases involving
stepfamily relationships, the presence or absence of a blood rela-
tionship is not as important as the kinship role that the abuser has
in relation to the child. Pedophilia is defined as the preference for
sexual contact with children by an adult. Pedophiles typically are
skilled at ingratiating themselves with children and are likely to
target the most vulnerable among them for sexual contact. Final-
ly, rape is a legal term defined by various statutes, typically seen
as a violent act that includes some form or variant of forcible
sexual intercourse. Rape includes actual or threatened physical
force sufficient to coerce the victim and may include some cases
of child sexual assault.

Presentation
Sexual victimization of children is very different from physi-

cal maltreatment in two important dynamics. The first is that
most perpetrators do not intend to actually physically harm their
victims; because of this, few children present with injuries. The
second dynamic is that few children disclose their experience
immediately following the sexually inappropriate action and this
lack of disclosure results in some diagnostic challenges in identi-
fying residua and collecting forensic evidence. Therefore, physi-
cians must understand the dynamics of sexual victimization and
be able to obtain a medical history from the child in a manner
that is nonleading, facilitating, and empathetic. An appropriately
obtained medical history will assist the physician in assessing the
residual effects, both physical and psychological, as well direct-
ing a treatment plan.

The diagnosis of child sexual abuse is based primarily on the
history provided by the patient. Often there are no physical signs.
The child’s developmental stage and developmental limitations
on event recall make obtaining a child sexual abuse history diffi-
cult. The health care provider must rely on a history that, at
times, does not seem reliable. Any weakness in the history may
reflect factors other than the truth of the child’s allegation.

Sexually abused children can present in a variety of ways.
Some are nonspecific behavioral changes such as acting out,
increased aggressiveness, or withdrawal and depression (Table
1). Some are somewhat more specific behavioral changes such as
excessive masturbation, acting out adult sexual acts, or perpetrat-
ing sexual acts on other children.3 Some physical symptoms are
nonspecific such as dysuria, pain in the genital area, or blood in
the underwear.3 Some are commonly associated with nonabusive
etiologies, such as irritant vaginitis or urinary tract infections, and

must be differentiated from child sexual abuse. 
Not all sexually abused children appear to have psychological

or behavioral symptoms, at least not at the time of medical
assessment. Therefore, abuse is not inevitably pathogenic, and
some victims have limited sequelae. It has been demonstrated
that children may be more likely to have psychological and
behavioral sequelae with repeated episodes of abuse. Posttrau-
matic stress disorder and other trauma-related symptoms (e.g.,
dissociation) generally have been lowest among those surviving
only one type of abuse (physical or sexual) and highest among
those surviving combined abuse.

Another way children can present is a parental concern about
a child’s statements.3 To interpret a child’s statements about sexu-
ally abusive acts requires that one be familiar with how a child
refers to his/her genitalia. A young child might make a statement
such as “hurt boo boo” with a gesture to the genital area. An
older child might state, “he held me down and put his ding a ling
in my coochie”. The context in which the disclosure arises can be
important also. Did the child spontaneously disclose abuse or
was the caretaker questioning him/her about whether anyone had
hurt him/her?

Timing of Examination
The timing of the physical exam is dependent on many vari-

ables: physical symptoms such as genital bleeding or discharge, a
parent or victim’s anxiety about the abuse, and the time of last
contact with the perpetrator. If the alleged abuse occurred within
72 hours of presentation or if the child has genital bleeding, dis-
charge or pain, a complete examination should be done immedi-
ately.3,5,11-13 Although some residua to genital trauma may last
beyond 72 hours, the potential to collect seminal products and
other body fluids that could potentially identify a perpetrator is
minimal. 

If the child discloses abuse and the last incident of possible
contact was more than 72 hours and the child is asymptomatic,
the full detailed examination may be scheduled with a primary
care physician or specialist in child abuse at a later date.7 Howev-
er, if the child has presented to an ED with the concern of child
sexual abuse, it still may be necessary to conduct a screening
examination.

Medical Evaluation
The medical evaluation itself serves many purposes, such as

identifying trauma or conditions that require medical care, col-
lecting forensic evidence, reassuring the child and caretakers,
and returning control of the child’s body to him or her.8,14,15 The
examination also will allow the examiner to assess the child’s
mental health and medical needs and make appropriate referrals.8

The evaluation includes obtaining history from the parent or
caretaker, if present, and then obtaining a medical history from
the child if possible.14,16 The physical exam should include a
complete physical examination with a focused examination of
the genitalia to look for residua to the abuse, such as trauma or
sexually transmitted disease (STD).3
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Some hospitals have protocols in place for response to allega-
tions of child abuse, be it physical or sexual.17 Physicians should
be aware of their own agency’s policies regarding this. However,
the law on reporting suspected child maltreatment applies to all
physicians and exists in all 50 states.16 If a mandated reporter,
such as medical personnel or a social worker, suspects that a
child has been physically or sexually abused, he or she must
report those suspicions to the local child protective services
agency.3,5 State laws may vary in regard to notifying law enforce-
ment; therefore, physicians should make themselves aware of the
laws in their particular state. Some hospitals have specialists in
child abuse available to answer questions or to help evaluate chil-
dren in acute settings.17

History
From Caretaker. When obtaining a history from the parent

or caretaker, do this out of the presence of the child.16 Find out
what concerns the caretaker has and why. Did the child disclose
something to someone? What has made the caretaker suspi-
cious? If the child has disclosed something, exactly what words
did she or he say and in what context?8 Has the caretaker
noticed any behavioral changes recently? This could include
moodiness, increased anger, sexual promiscuity, or running away
depending on the age and developmental level of the child.3 Has
the child had any physical symptoms such as genital or rectal
bleeding, pain, dysuria, discharge or itching? Has the caretaker
had any other concerns? Who cares for the child? What is the
caretaker’s biggest concern?

From Child. In cases of alleged child sexual abuse, a child
protective services agency and/or law enforcement may become
involved. These professionals often need to conduct interviews of
the child for their investigation. This, however, does not prevent
the physician from obtaining a history from the child. This histo-
ry should include relevant review of systems and questions need-
ed for a pediatric history.3 The interview with the child should
take place outside the caretaker’s presence if at all possible.
Sometimes a child will spontaneously blurt out what has hap-
pened to him or her. In these cases, it is vital to document exactly
what the child said using his or her words.3,16 When talking with
children, try to use open-ended and non-leading questions to
obtain details of what happened.16 Questions such as, “Can you
tell me why you are here?” or “Can you tell me more about
that?” are helpful, especially with older children who can talk
more freely. It is helpful to explain that “I am a doctor (or nurse,
physician assistant, etc.) who checks children to make sure they
are healthy. I need to check you from head to toe including your
private area.” Asking if the child has told anyone about what has
happened is important to ascertain if they are being appropriately
protected (this is important for the child protective services
agency to know). If the child is frightened or extremely anxious,
a detailed history should be deferred.3 If, at any time, you begin
to feel uncomfortable, stop and let the investigating professionals
do their interviews. They should be trained in how to question
children in cases of suspected abuse. Just remember that the

child is your patient and should be your main focus. 
The history should include from whom the history was

obtained and specific words the child used in his/her disclo-
sure.3,5 If you interviewed the child, clearly document what you
asked and what the child’s words were in response. This can be
very important if the case later goes to court. Good documenta-
tion of history and examination findings can aid in the prosecu-
tion of cases of child sexual abuse.18

A high percentage of child sexual abuse victims are younger
than 5 years. The age and concomitant developmental level of
these children present a distinct management challenge. Many
children in this preschool group do not have fully formed lan-
guage skills. Their words for their own sexual anatomy may be
rudimentary and imprecise. For example, some children at this
age are unable to distinguish between their genitals and their
anus. Others use terms such as “peepee” or “hinie” without dis-
tinct meaning. Children younger than 5 years also may have dif-
ficulty with two other developmental skills: 1) sense of time and
2) sequencing ability. Some children may be unable to differenti-
ate last week or last month from yesterday. Others will be unable
to sequence a story as to what happened first, second, third, and
so forth. Both of these developmental deficiencies may result in
difficult-to-understand histories and what seem to be changing or
impossible stories.

Children at older developmental levels may be reluctant to
reveal and describe their abuse for fear of negative peer or
parental reaction or because of a feeling that they will be seen as
being a contributor to the abuse. They may be old enough to real-
ize the embarrassment and shame that come with being a victim,
even an innocent victim. A clever perpetrator will know how to
gauge a child’s developmental level and use the child’s develop-
mental stage to the perpetrator’s own benefit.

Physical Examination
When examining children, restraint or sedation is rarely need-

ed and some experts believe that procedural sedation is not very
helpful in examinations for alleged child sexual abuse.17,19 If the
child has a significant injury and the child is unable to cooperate
for an examination, procedural sedation or even general anesthe-
sia may rarely be needed. 

The exam should include a complete physical exam to look
for overall health, other signs of trauma, and disease. The exam
should not add emotional distress to the child.3 A supportive
adult, who is not suspected of abusing the child, should be pres-
ent during the examination if possible.2 The child should be pre-
pared for the examination by a professional who can explain
what is going to happen in terms the child understands. This is
quite helpful in getting children to cooperate for a comprehensive
physical examination.3,17 Some hospitals have child life special-
ists or nurses who can help facilitate this examination. 

Examination Positions and Techniques. Some exam posi-
tions that may be helpful to visualize the anogenital area are the
supine frog leg, supine knee chest, prone knee chest, or dorsal
lithotomy position, which is often used in adolescents or
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women.8,14 The ideal examination position is one in which the
child feels most comfortable and is most cooperative. Under no
circumstances should an uncooperative child be physically
restrained for an examination. 

In young children, having the child sit on the mother’s lap
with mom in the lithotomy position and the child’s legs lying
over mom’s can be useful. The prone knee chest position is quite
helpful to visualize the vaginal canal, especially when looking
for foreign bodies. Most children and adolescents tolerate this
position well. Helpful techniques for visualization of the female
genitalia include labial separation, labial traction, moistened cot-
ton swabs or Foley catheters.10,15 In acute examinations, toluidine
blue dye may be helpful in documenting superficial tears in the
genital or anal areas.20,21 This technique should be done before
any digital or speculum examination.21 The dye is taken up by
nucleated cells, thus revealing superficial tears.20,21 This dye has
even been used at autopsy to help in the detection of injuries
from sexual abuse.22

To visualize the anogenital area, one needs a good light
source.14 If available, an otoscope or hand-held magnifying glass
can be helpful. For documentation, a detailed description and
diagrams are adequate. Photographs taken by a camera with
macro lens or a colposcope with attached camera or video cam-
era can be helpful, but not necessary for a good examination.8,

14,15,23,24 Photographs are helpful not only for documentation, but
also for peer review or second opinions. Even if photographs or
video is obtained, one still should maintain a detailed description
and diagrams in the medical record.23

The emergency physician (EP) should not force the examina-
tion on the child or restrain the child beyond infancy or toddler-
hood. Speculum exams are rarely, if ever, needed in prepubertal
girls.3,14 If a speculum exam is needed in a prepubertal girl, it will
most likely be done under general anesthesia because the prepu-
bertal hymen is exquisitely sensitive to touch and pain.

Physical Findings
A medical evaluation of the child suspected of being sexually

abused includes the child’s account of his or her experience; a
past medical history; a review of systems, with particular atten-
tion paid to the genitourinary and gastrointestinal systems; a
thorough physical examination (Table 1); and appropriate labora-
tory testing. In the evaluation of alleged sexual abuse, the geni-
talia and anus deserve special attention, but they are examined
only within the context of a complete physical assessment. The
general examination helps remove the focus on the child’s genital
area and helps emphasize the child’s physical normality.

One must remember that all injuries to the anal or genital area
may not be the result of sexual abuse. There have been case
reports of motor vehicle crashes causing anogenital injuries that
can mimic findings in cases of child sexual abuse.25 There are
also reports of inline skating accidents causing significant genital
injuries requiring surgical repair.26 Accidental injuries to the
hymen do occur, but are quite rare and should have a clear histo-
ry consistent with the physical exam findings.27 Also, anal tone
can be decreased with sedation or stool in the anus and rectum.

Differential diagnosis of genital bleeding in girls includes
lichen sclerosus et atrophicus, urethral prolapse, straddle injuries,
precocious puberty, or vaginitis.17 Erythema of the genitals is
nonspecific and could be caused by hygiene, bacterial infection,
or chemical irritation in addition to trauma, either accidental or
inflicted.14 Straddle injuries usually involve injury to the labia or
perineum and rarely involve the hymen.28 (See Table 2.)

There are many articles and texts available about various find-
ings regarding child sexual abuse. Physicians who are regularly
involved in care of children and adolescents should become
familiar with normal anogenital findings in girls and boys and
findings that are highly suspicious for child sexual abuse.5,29

There have been some recommendations that pediatric EPs
receive additional training in the area of child sexual abuse and
that all children with abnormal examination finding in an ED
have follow-up examinations by a physician with specialty train-
ing in child abuse.30 There have been multiple studies looking at
normal anogenital anatomy in girls of all ages.31-37 This is impor-
tant because some findings that were initially thought to be due
to sexual abuse now are known to be found in “nonabused” girls.

In evaluating a child for the possibility of sexual abuse, more
attention is given to the hymen than any other structure. Unfortu-
nately, there is an exceptional amount of misunderstanding con-
cerning the anatomy of the hymen. A common misconception is
that there is a clinical entity known as congenital absence of the
hymen. This condition does not exist as an isolated congenital
anomaly with otherwise anatomically normal genitalia. The
hymenal membrane and orifice may be quite variable in configu-
ration. The appearance of the hymenal membrane and the orifice
will change with age and the influence of estrogen.

Anal abuse can occur to both girls and boys. The anus itself is
designed to relax and contract to allow for the passage of stool.
Anal findings that may be concerning for penetrating trauma are
perianal scars and lacerations deep to the external anal sphinc-
ter.14,29,38 Again, studies suggest that positive anal findings are rare.38

Sexual abuse involving male victims occurs, but seems to
occur at a slightly lower rate than that involving female vic-
tims.18,28,39 The reporting of male sexual abuse may be more like-
ly to bring up social taboos and/or teasing from other children.18

Injuries to the male genitalia in sexual abuse do occur. They can
include bite or pinch marks on the penis or scrotum or inner
thighs near the genitalia.14,29 Injuries due to physical abuse also
may be seen in the genitalia.40 These may be seen in children
around toilet training age and include injuries to the penis or
scrotum or immersion burns to the genitalia.41 They also can be
seen in older children in the context of bullying, harassment, and
gang attacks.40

In the majority of cases, the physical exam will not reveal any
findings definitive for sexual contact.28,38,42 This can be because
trauma to the genital area heals quickly and rarely leaves scars.43

This again emphasizes the importance of the child’s history. In
some cases, the child will have definitive findings for penetrating
trauma without a history.3
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Specific Findings of Sexual Abuse (Table 1)
History is of paramount importance in cases of suspected

child abuse. In fact, one recent study suggested that more than
95% of medical examinations in cases of alleged sexual abuse
show no definitive findings of sexual contact.48 This finding reit-
erates the need for good documentation of the child’s history (if
there is one) in their own words. Studies of healing show that
acute injuries from trauma resolve quickly.49

Findings that can be considered definitive for child sexual
abuse include pregnancy or sperm found in or on the child’s
body.14,28 Findings that can be considered clear evidence of pene-
trating or blunt force trauma include an area of absence of
hymenal tissue on the posterior rim between 3 o’clock and 9
o’clock, a complete hymenal transection, bruising on the hymen
or an acute laceration of the hymen.11,14,50 History, in addition to
the physical findings, can help differentiate between child sexual
abuse and accidental or other injury.28,47

Forensic Evidence Kits
When collecting forensic evidence, sexual assault kits may be

modified for prepubertal children.3,12 Chain of evidence must be
maintained. Hospitals often have protocols in place for collection
of such evidence.3 Again, good documentation is essential. Many
states have kits available for collection of such forensic evidence.
One study showed that swabs from the body of prepubertal chil-
dren were not necessary after 24 hours post assault.12 Law
enforcement sometimes needs to be reminded to collect bedding
and clothing as these often yield the majority of forensic evi-
dence.12 Some hospitals have sexual assault nurse examiners
(SANEs) or forensic nurse examiners (FNEs) available to help
with forensic evidence collection.44 A smaller subset of hospitals
has SANEs or FNEs with adequate knowledge and training in
collection of forensic evidence in child sexual abuse cases.

Sexually Transmitted Infections
Sexually transmitted infections are a rare sequela of child sex-

ual abuse.45-47 The clinician who evaluates children or adolescents
for suspected sexual abuse should always consider testing for the
presence of sexually transmitted organisms. The extent to which
a child or adolescent victim of suspected sexual abuse should be
evaluated for sexually transmitted organisms should be individu-
alized and based upon the circumstances of the abuse, the child’s
age, the presence of symptoms, the prevalence of a STD in a
community, and any information available on the medical condi-
tions and risk status of the perpetrator. Obtaining specimens
requires skill and expertise to avoid unnecessary physical and
psychological trauma to the child victim. If the sexual abuse has
resulted in infection, this must be identified and treated. Addi-
tionally, the presence of sexually transmitted organisms may be
an important piece of medicolegal evidence indicating the need
for further investigation and protection of the child.

It always should be remembered that if the child has symp-
toms, signs, or evidence of an infection that might be sexually
transmitted, the child should be tested for other common STDs.

The following recommendation for scheduling examinations
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Table 2.  Differential Diagnosis of Genital
Findings

GENITAL FINDINGS DIFFERENTIAL DIAGNOSIS

Genital 
bleeding

• Straddle injury (or other accidental trauma)
• Vaginal foreign body
• Lichen sclerosus et atophicus
• Dermatitis (e.g., atopic, contact, 
seborrhea)
• Vaginitis (e.g., nonspecific, shigella, 
streptococcus)
• Estrogen withdrawal (e.g., newborn, 
stopping exogenous estrogen, precocious
puberty)
• Neoplasm (e.g., sarcoma botryoides)
• Congenital or structural abnormalities

Vaginal discharge • Normal physiologic leucorrhea
• Vaginal foreign body
• Vaginitis
• Local irritation (e.g., chemical irritant)
• Structural abnormality (e.g., ectopic ureter,
fistula, draining pelvic abscess)

Anogenital
bruising/bleeding

• Accidental injury
• Dermatologic condition (e.g., lichen sclero-
sus, vascular nevi, Mongolian spot)
• Systemic illness (e.g., vasculitis)
• Anal fissure
• Hemorrhoids

Anogenital 
redness or lesions

• Local irritation (from poor hygiene, restric-
tive clothing, chemical contact)
• Dermatitis (e.g., contact, atopic, 
seborrhea)
• Lichen sclerosus et atrophicus
• Vaginitis (e.g., nonspecific, streptococcal)
• Pinworm or scabies infestation
• Candidiasis
• Systemic illness (e.g., Stevens Johnson, 
Bechet’s, Kawasaki’s disease, molluscum 

contagiosum, Crohn’s disease)

Penile redness/
swelling6

• Accidental trauma (e.g., penis caught in 
zipper)
• Balanitis
• Hair tourniquet
• Phimosis or paraphimosis
• Dermatologic condition (e.g., balanitis
xerotica obliterans)

Scrotal 
discoloration

• Accidental trauma
• Testicular torsion
• Torsion of the appendix testis or appendix
epididymis

Dysuria • Urinary tract infection
• Vulvovaginitis

Reprinted with permission: McColgan MD, Giardino, AP. The child
sexual abuse examination. Pediatr Emerg Med Rep 2005;12;151.



is a general guide.47 The exact timing and nature of follow-up
contacts should be determined on an individual basis and should
be considerate of the child’s psychological and social needs.
Compliance with follow-up appointments may be improved
when law enforcement personnel or a child protective services
agency is involved.

Prepubertal Children
During the initial examination and 2-week follow-up exami-

nation (if indicated), the following should be performed:

All children
•  Visual inspection of the genital, perianal, and oral areas for

genital warts and ulcerative lesions
Selected children if history or examination indicates presence of

a STD.
•  Cultures for Neisseria gonorrhoeae specimens collected from

the pharynx and anus in both boys and girls, the vagina in girls,
and the urethra in boys. Cervical specimens are not recom-
mended for prepubertal girls. For boys, a meatal specimen of
urethral discharge is an adequate substitute for an intraurethral
swab specimen when discharge is present.

•  Cultures for Chlamydia trachomatis from specimens collected
from the anus in both boys and girls and from the vagina in
girls. Limited information suggests that the likelihood of recov-
ering Chlamydia from the urethra of prepubertal boys is too
low to justify the trauma involved in obtaining an intraurethral
specimen. A urethral specimen should be obtained if urethral
discharge is present. Pharyngeal specimens for C. trachomatis
also are not recommended for either sex because the yield is
low, perinatally acquired infection may persist beyond infancy,
and culture systems in some laboratories do not distinguish
between C. trachomatis and C. pneumoniae.

•  Wet mount and/or culture of a vaginal swab specimen for Tri-
chomonas vaginalis infection. The presence of clue cells in the
wet mount or other signs, such as a positive whiff test, suggests
bacterial vaginosis in girls who have vaginal discharge.

•  Collection of a serum sample to be evaluated immediately, pre-
served for subsequent analysis, and used as a baseline for com-
parison with follow-up serologic tests. Sera should be tested
immediately for antibodies to sexually transmitted agents.
Agents for which suitable tests are available include Trepone-
ma pallidum, HIV, and hepatitis B and C. The choice of agents
for serologic tests should be made on a case-by-case basis. Vac-
cination for the hepatitis B virus (HBV) should be recommend-
ed if the medical history or serologic testing suggests that it has
not been received or immunity has waned.

An examination approximately 12 weeks after the last sus-
pected sexual exposure is recommended to allow time for anti-
bodies to infectious agents to develop if baseline tests are nega-
tive. Serologic tests for T. pallidum, HIV, and HBsAg should be
considered. The prevalence of these infections differs substantial-
ly by community, and serologic testing depends upon whether
risk factors are known to be present in the abuser or assailant. In

addition, results of HBsAg testing must be interpreted carefully,
because HBV also can be transmitted nonsexually. The choice of
tests must be made on an individual basis.

The risk for a child’s acquiring an STD as a result of sexual
abuse has not been determined. It is believed to be low in most
circumstances, although documentation to support this position
is inadequate.

Presumptive treatment for children who have been sexually
assaulted or abused is not widely recommended because preado-
lescent girls appear to be at lower risk for ascending infection
than do adolescent or adult women, and regular follow-up usual-
ly can be ensured. However, some children – or their parent(s) or
guardian(s) – may be concerned about the possibility of infection
with an STD, even if the risk is perceived by the health care
provider to be low. Patient or parental/guardian concerns may be
an appropriate indication for presumptive treatment in some set-
tings (e.g., after all specimens relevant to the investigation have
been collected). Typically, prepubertal children are not routinely
given prophylaxis for STDs at acute examination because fol-
low-up after incubation period allows for appropriate specimens
to be collected. However, otherwise sexually active adolescents
may benefit from STD prophylaxis as the prevalence of STDs in
this population is higher than that in preadolescent children.

Many sexually transmitted infections also can be transmitted
vertically from infected mother to child. These include HIV, gon-
orrhea, Chlamydia, herpes, human papilloma virus and oth-
ers.39,46 In child sexual abuse, cultures for gonorrhea and Chlamy-
dia still are considered the legal “gold standard” even with ligase
chain reaction (LCR) and polymerase chain reaction (PCR) test-
ing available.45,46

Diagnosis of gonorrhea, syphilis, HIV, or Chlamydia if other
modes of transmission have been excluded (i.e., perinatal or
related to blood transfusion), is diagnostic of sexual abuse until
proven otherwise.3

Adolescents
An initial examination should include the following procedures:

• Cultures for N. gonorrhoeae and C. trachomatis from speci-
mens collected from any sites of penetration or attempted pene-
tration

• If chlamydial culture is not available, nonculture tests, particu-
larly the nucleic acid amplification tests, are an acceptable sub-
stitute. Nucleic acid amplification tests offer advantages of
increased sensitivity if confirmation is available. If a nonculture
test is used, a positive test result should be verified with a sec-
ond test based on a different diagnostic principle. EIA and
direct fluorescent antibody are not acceptable alternatives
because false-negative test results occur more often with these
nonculture tests, and false-positive test results may occur.

• Wet mount and/or culture of a vaginal swab specimen for Tri-
chomonas vaginalis infection. If vaginal discharge or malodor
is evident, the wet mount also should be examined for evidence
of bacterial vaginosis and yeast infection.

• Collection of a serum sample for immediate evaluation for
HIV, hepatitis B, and syphilis.
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Although it is often difficult for people to comply with fol-
low-up examinations weeks after an assault, such examinations
are essential to: a) detect new infections acquired during or after
the assault; b) complete hepatitis B immunization, if indicated;
and c) complete counseling and treatment for other STDs. For
these reasons, it is recommended that assault victims be reevalu-
ated at follow-up examinations. This also allows for the incuba-
tion period to pass for some sexually transmitted infections,
which then allows specimen collection.

Examination for STDs should be repeated 2 weeks after the
assault. Because infectious agents acquired through assault may
not have produced sufficient concentrations of organisms to
result in positive test results at the initial examination, a culture
(or cultures), a wet mount, and other tests should be repeated at
the 2-week follow-up visit unless prophylactic treatment has
already been provided. Serologic tests for syphilis and HIV
infection should be repeated 6, 12, and 24 weeks after the assault
if initial test results were negative.

Many experts recommend routine preventive therapy for ado-
lescents after a sexual assault. Most patients probably benefit
from prophylaxis because follow-up of patients who have been
sexually assaulted can be difficult, and they may be reassured if
offered treatment or prophylaxis for possible infection. The fol-
lowing prophylactic regimen is suggested as preventive therapy:47

• Postexposure hepatitis B vaccination (without HBIG) should
adequately protect against HBV. Hepatitis B vaccine should
be administered to victims of sexual assault at the time of
the initial examination. Follow-up doses of vaccine should
be administered from 1 to 2 months and from 4 to 6 months
after the first dose.

• An empiric antimicrobial regimen for chlamydia, gonorrhea,
trichomoniasis, and bacterial vaginosis should be administered.

The examining physician should not forget to test girls who
have had menarche for pregnancy. The use of pregnancy prophy-
laxis may be discussed with the child/adolescent and her par-
ents/caretakers (if appropriate).3

One cautionary note about T. vaginalis infections: T. vaginalis
can be diagnosed only by wet prep or culture (if available).
Occasionally a urine specimen from a child shows
“Trichomonas” and this leads to suspicion of child sexual abuse.
Trichomonas hominis lives in the gastrointestinal tract and can be
found on urine specimens. T. hominis is not indicative of sexual
abuse. Only positive wet preps or cultures can diagnose tri-
chomoniasis relevant to child sexual abuse.

Vaginal Discharge
Vaginal discharge is a common complaint that can raise suspi-

cion of child sexual abuse and may be a presenting symptom.
However, there are many other etiologies of vaginal discharge
(see Table 2). Shigella infection can cause a bloody vaginal dis-
charge. Foreign bodies also may cause a discharge. A common
foreign body is a small piece of toilet tissue that migrates up into
the vagina. To help differentiate abuse from other causes, the
child needs a good physical exam and laboratory studies as indi-

cated. These could include genital cultures for gonorrhea and
Chlamydia in addition to a routine culture and wet prep (in girls).

Children with Special Needs
In 1993, in response to a congressional mandate, the National

Center on Child Abuse and Neglect issued a report that presented
data showing that children with a variety of special needs were at
approximately two times the risk for child maltreatment when
compared with children without such disabilities (DHHS, 1993).6

Specifically looking at child sexual abuse, the incidence for chil-
dren with special needs was 3.5 per thousand children compared
with an incidence rate of 2.1 per 1000 for all children and an
incidence of 2.0 per 1000 for children without special needs.
Using a nationally representative sample of children, this study
validated what had long been a clinical observation that children
with disabilities were at increased risk for child abuse and neg-
lect, and sexual abuse in particular.6 A number of reasons have
been identified that may explain why children with a variety of
developmental disabilities may be at increased risk for sexual
maltreatment: a) cognitive impairments and limited capacity for
judgment that may place the child with special needs in situa-
tions that have a high risk of inappropriate sexual activities; b)
limited language and verbal abilities that may make disclosure
more difficult; c) the likelihood of multiple caregivers throughout
the day between home, school, health care setting, and trans-
portation required to get to these settings; d) the possibility of
residing in an institutional setting; e) a high degree of dependen-
cy around typically private behaviors, such as bathing and toilet-
ing; and f) physical impairments that may prevent escape from
sexually inappropriate situations.6 Performing the medical evalu-
ation of children with special needs presents a number of unique
challenges to the health care provider related to both the inter-
view and the physical examination that require extra attention
and additional training.

Conclusion
Child sexual abuse cases will present to physicians who care

for children. It is important to remember to approach the case
knowing that the history is the most important factor in determin-
ing if sexual abuse has likely occurred. Physical findings indica-
tive of abuse are rare, but when present do aid in the prosecution
of cases and protection of children. The child’s developmental
level should be considered when interviewing them about their
symptoms and potential disclosure. Thorough documentation of
the history and physical examination is of paramount importance
in these cases.

Sexual abuse represents a violation of a child’s trust and the
imposition of age-inappropriate sexual activity upon a less pow-
erful person by one in a position of authority over the child. The
medical evaluation of children and adolescents who have been
sexually victimized must not then become one more instance in
which powerful adults impose their authority on the child’s body
and remove the child’s control of events in his or her life. If not
done in a knowledgeable and sensitive manner, the process of
taking a complete history, performing a thorough physical exam-
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ination, and obtaining the necessary laboratory tests can be inva-
sive and threatening. Therefore, the health care professional and
team can optimize this experience for the child or adolescent by
conveying a gentle, concerned manner and by explaining to the
child or adolescent what to expect during the evaluation. A calm,
gentle, and unhurried approach will help tremendously to make
the examination part of the recovery process rather than another
form of assault. Awareness of the circumstances that these chil-
dren and adolescents may have experienced, along with antici-
pating and addressing their fears, can help make a child more
secure throughout the examination process and will enhance his
or her cooperativeness. When the child is uncooperative, the
health care provider should not resort to force to complete the
examination but, rather, should address the underlying concerns
of the child. This, coupled with efforts to demystify what the
child will experience, will increase the chances of successfully
completing an examination. The approach of the examining
health care professional and the entire multidisciplinary team
should be to complete the necessary medical evaluation in as
nonthreatening and therapeutic a manner as possible.

A diagnosis of child sexual abuse may have many civil, crimi-
nal, physical and psychological sequelae.3

Summary of Key Points
• Accidental genital injuries rarely result in trauma to the

hymen in girls.51

• Child sexual abuse rarely results in physical trauma. 
• The history given by the child is vital in cases of child sexu-

al abuse.
• Children may present with the chief complaint of suspected

sexual abuse, based on a child’s disclosure, observed behav-
iors, or specific/nonspecific signs and symptoms.

• Specific criteria exist for the emergent or deferred evalua-
tions and referral of a child with possible sexual abuse.

• Medical evaluation involves history, physical examination,
laboratory studies, and documentation.

• All genital symptoms are not due to abuse.
• Don’t forget to assess the need for mental health referrals

and treatment.
• A child with an STD should be evaluated for possible sexual

abuse. 
• Clear documentation of the child’s statements and physical

findings are an integral part of the sexual abuse evaluation.
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CE/CME Instructions
Physicians and nurses participate in this continuing medical

education/continuing education program by reading the article,
using the provided references for further research, and study-
ing the questions at the end of the article. Participants should
select what they believe to be the correct answers, then refer to
the list of correct answers to test their knowledge. To clarify
confusion surrounding any questions answered incorrectly,
please consult the source material. After completing this
activity, you must complete the evaluation form provided
and return it in the reply envelope provided in order to
receive a certificate of completion. When your evaluation is
received, a certificate will be mailed to you.

CE/CME Objectives
Upon completing this program, the participants will be able to:
a.) discuss conditions that should increase suspicion for 

traumatic injuries;
b.) describe the various modalities used to identify different 

traumatic conditions;
c.) cite methods of quickly stabilizing and managing patients;

and
d.) identify possible complications that may occur with 

traumatic injuries.



CE/CME Questions

1. The child sexual abuse accommodation syndrome includes all the 

following stages, except:

A. conviction

B. secrecy

C. helplessness

D. disclosure

2. Which one of the following conditions has not served as a barrier to

the recognition of sexual abuse in children?

A. Denial that sexual abuse of children occurs at all

B. Lack of a specific laboratory test to document sexual abuse

C. Lack of knowledge about the victimization of children

D. Anxiety surrounding discussion of sexual topics

3. Which one of the following statements is false?

A. Sexually abused children often do not present with significant

and diagnostic injuries.

B. The child’s disclosure of sexual abuse often is delayed.

C. The perpetrator in child sexual abuse is usually a stranger.

D. Sexual abuse in children differs from adult sexual assault in

several ways.

4. The diagnosis of child sexual abuse is based primarily on the history

provided by the patient.

A. True

B. False

5. Which one of the following conditions is not considered a specific

physical finding of child sexual abuse?

A. Hymenal bruising or tears

B. Genital bite marks

C. Enlarged hymenal orifice

D. Laceration of the hymen extending to the vaginal mucosa

6. A 4-year-old girl comes to the ED with her mom for allegations of

sexual abuse. The child discloses to you, “John put his sausage in my

cake.” On exam, you find no acute or chronic findings. Your impres-

sion is:

A. There are always findings in cases of sexual abuse, especially

penetration, so the child must be making this up.

B. Lack of physical findings does not rule out or confirm sexual

abuse. Therefore, you must report these allegations to a child

protective services agency for alleged sexual abuse.

C. You can refer the child back to her physician who can deal with

this later.

D. No report regarding these allegations needs to be filed.

7. A 16-year-old girl comes to the ED for a psychiatric evaluation. She

discloses to you that her mother’s boyfriend has been sexually abus-

ing her since age 11 years. She states the last incident of abuse was 2

weeks ago. Your plan is:

A. No need to report; children always disclose abuse immediately.

B. To continue with psychiatric evaluation and report to a local

child protective services agency for investigation.

C. To do rape kit immediately and report to law enforcement and a

child protective services agency.

D. Schedule an examination in the operating room.

8. An 11-year-old girl comes to the ED in active labor. She states that

her stepfather is the father of the baby. Your plan is to:

A. Send the patient to labor and delivery department and let them

handle this.

B. Ask the stepfather if he is the father while in patient’s presence.

C. Send the patient to labor and delivery department and make

report to a local child protective services agency for investiga-

tion.

D. No report needs to be filed in this situation.

9. Which of the following are essential components of the definition of

child abuse?

A. The child’s developmental maturity

B. The inability of the child to consent

C. The perpetrator’s betrayal of the child’s trust

D. All of the above

10. Statutory rape involves sexual penetration by a person 18 years or

older of a person under the age of consent.

A. True

B. False

Answers:
1. A
2. B
3. C
4. A
5. C
6. B
7. B
8. C
9. D
10. A
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