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Study objective: Current advanced trauma life support guidelines recommend that a digital rectal
examination be performed as part of the initial evaluation of all trauma patients. Our goal is to
estimate the test characteristics of the digital rectal examination in trauma patients.

Methods: We conducted a retrospective medical record review study of consecutive trauma patients
treated in our emergency department from January 2003 to February 2005 for whom the trauma
team was activated and who had a documented digital rectal examination.

Results: One thousand four hundred one patients met our selection criteria and were included in
the analysis. We estimated the composite sensitivity of the digital rectal examination (any
abnormal finding) for detecting any of the index injuries to be 22.9% (95% confidence interval
[CI] 16% to 30%) and the specificity to be 94.7% (95% CI 93% to 96%). The calculated sensitivity
and specificity for the digital rectal examination were 37% (95% CI 23% to 50%) and 96% (95%
CI 95% to 97%), respectively, for detection of spinal cord injury, 5.7% (95% CI 0% to 13%) and
98.9% (95% CI 98% to 99%) for detection of bowel injury, 33.3% (95% CI 0% to 87%) and 99.8%
(95% CI 99% to 100%) for detection of rectal injury, 0% and 99.8% (95% CI 99% to 100%) for
detection of pelvic fracture, and 20% (95% CI 0% to 55%) and 99% (95% CI 98% to 100%) for
detection of urethral disruption.

Conclusion: The digital rectal examination has poor sensitivity for the diagnosis of spinal cord,
bowel, rectal, bony pelvis, and urethral injuries. Our findings suggest that the digital rectal
examination should not be used as a screening tool for detecting injuries in trauma patients. [Ann
Emerg Med. 2007;50:25-33.]
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INTRODUCTION
Background and Importance

In the United States, approximately 110,200,000 visits were
made to hospital emergency departments (EDs) in 2004, with
an estimated 41,400,000 injury-related visits among them.1

Current advanced trauma life support guidelines, as well as
emergency medicine and trauma surgery textbooks, recommend

that a digital rectal examination be performed on every trauma
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patient. The current recommendations are to look for the
following potential findings of the digital rectal examination:
decreased or absent anal sphincter tone as a sign of spinal cord
injury, presence of rectal blood as a sign of intestinal injury,
disruption of the rectal wall integrity as a sign of rectal injury,
palpation of bony fragments as a sign of pelvic fracture, and
abnormal position of the prostate (high-riding) as a sign of

urethral disruption.2-4
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Our review of the medical literature, using a PubMed search
(English and non-English studies), failed to find studies that
support the current practice guidelines.

Goals of This Investigation
Our main goal was to estimate the test characteristics

(sensitivity and specificity) of the digital rectal examination in
trauma patients for the following injuries: spinal cord injury,
bowel injury, rectal injury, pelvic fracture, and urethral
disruption. We also estimated the test characteristics of the
digital rectal examination (any abnormality) for detection of
any of the above-listed index injuries (composite outcome).

MATERIALS AND METHODS
Study Design

We conducted a retrospective medical record review study
of consecutive trauma patients. The study protocol was
approved by the institutional review board.

Setting
This study was conducted at an academic, university-based,

Level I (adult and pediatric) trauma center with an annual ED
visits census of 40,000, of which about 1,000 patients a year
require trauma team activation.

In our trauma center, once the trauma team is activated
(criteria can be found in Appendix E1 in the electronic version,
available online at http://www.annemergmed.com), the
assessment and treatment of the trauma patient are provided by
emergency physicians and trauma surgeons working together
with predefined roles and responsibilities. Per hospital protocol,

Editor’s Capsule Summary

What is already known on this topic
The digital rectal examination is recommended as part of
the secondary survey for trauma patients. There is little
evidence about its utility.

What question this study addressed
The sensitivity and specificity of the digital rectal
examination for the detection of spinal cord, bowel,
rectal, bony pelvis, and urethral injuries.

What this study adds to our knowledge
In this 1,401-patient retrospective medical record review,
digital rectal examination had low sensitivity for the
detection of these injuries, rendering it of little use as a
screening test, especially if used alone.

How this might change clinical practice
This article is insufficient to change clinical practice but
suggests that recommendations about the use of digital
rectal examination be carefully reexamined.
a member of the trauma surgery team is assigned to document
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clinical information on the trauma surgery history and physical
form as his or her sole duty. At the same time, a dedicated nurse
functions as a scribe, documenting all clinical information on a
preprinted trauma flow sheet. Both preprinted forms include a
specific data field to record the results of the digital rectal
examination. Both forms contain a “�” field for documentation
of the anal sphincter tone, as well as an empty space to allow for
documentation of other findings. The scribe nurse and trauma
team member are instructed to ask for items not spontaneously
verbalized by the examining physicians.

The digital rectal examination was typically performed by a
surgery resident, who verbalized the findings to the scribe
resident and nurse. No member of the trauma surgery team or
the emergency medicine staff knew about this study at trauma
patient evaluation.

Selection of Participants
We included all trauma patients treated in our ED from

January 2003 to February 2005, for whom the trauma team was
activated. We queried the medical center’s trauma registry on
March 20, 2005, to generate a list of consecutive patients for
the study period. The trauma registry in our medical center
includes all patients who required trauma team activation, as
well as other patients who were treated by the trauma service in
different stages of their medical care. We excluded from the
trauma registry list patients who were transferred to our medical
center for “higher level of care” from other hospitals, patients
who did not meet criteria for trauma team activation but were
treated by the trauma team as a consultation after initial
evaluation and testing by the ED staff, patients who refused the
digital rectal examination, patients for whom the digital rectal
examination was deferred or not documented, patients with
direct anal trauma, and patients who died in the ED before
undergoing any further confirmatory studies. Patients who were
pharmacologically paralyzed before the digital rectal
examination or who had previous spinal cord injury were
excluded from the test characteristics calculation for digital
rectal examination in spinal cord injuries.

Data Collection and Processing
Our data abstraction methodology followed previously

published guidelines for improving the quality of medical record
review studies.5-7 Briefly, these include training of data
abstractors, clear definition of case selection criteria and study
variables, use of a standardized abstraction form, monitoring of
abstractors’ performance, blinding of data abstractors to
hypothesis, calculation of interabstractor reliability,
identification of the database and medical records, identification
of the sampling method and missing data management plan,
and approval of the study by the institutional review board.

The data abstractors were all resident physicians who
underwent formal training, as well as periodic updates about the
abstraction process. The abstractors were not blind to the
study’s goal of estimating the test characteristics of the digital

rectal examination in various types of injury. The abstractors’
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performance was monitored by the principal investigator
throughout the data abstraction process by periodic sampling of
the computerized database for invalid entries, as well as internal
validity conflicts. Another abstractor independently reviewed a
random sample of 17% of the study records to assess interrater
reliability for abstraction of the digital rectal examination
results.

We used the medical center’s online computerized medical
record system as the source for clinical records. Please refer to

Table 1. Definitions of key study variables.

DRE Findings Disease Processes

Decreased anal tone:
Documentation of decreased
or absent anal sphincter tone
in any of the clinical
documents*

Spinal cord injury: Documentation
of spinal canal disruption in
spinal radiograph report† or
spinal CT report; or
documentation of spinal cord
injury in spinal MRI report; or
documentation of spinal cord
injury in operation report‡; or
discharge diagnosis of spinal
cord injury, paraplegia, or
quadriplegia in the absence of
preexisting spinal cord injury

Gross rectal blood:
Documentation of the
presence of gross blood in the
rectum in any of the clinical
documents*

Bowel injury: Documentation of
mucosa involving bowel injury
(small bowel, ascending colon,
descending colon, sigmoid
colon, or rectum) in an
operation report or
gastrointestinal endoscopy
report‡

Disruption of rectal wall integrity:
Documentation of a palpable
rectal mucosal defect in any
of the clinical documents*

Rectal injury: Documentation of
mucosa involving rectal injury
in an operation report or lower
gastrointestinal endoscopy
report‡

Palpation of bony fragments:
Documentation of the
presence of bony fragments in
any of the clinical documents*

Pelvic fracture: Documentation of
a pelvic fracture (posterior ring
only) on pelvic radiograph or
pelvic CT report†

Abnormal position of prostate:
Documentation of high-riding
prostate in any of the clinical
documents*

Urethral disruption:
Documentation of a posterior
urethral disruption on a
retrograde urethrogram report†

or an operation report‡

DRE, Digital rectal examination; CT, computed tomography; MRI, magnetic
resonance imaging.
*The clinical documents that were used for abstraction of the initial DRE findings in
descending rank of authority were code trauma flow sheet (handwritten in real time
by the scribe nurse), trauma surgery admission note (handwritten in real time by a
dedicated surgery resident), trauma surgery medical history and physical
examination (dictated by the chief surgery resident on completion of the secondary
survey), and the emergency medicine center report (handwritten by the emergency
medicine resident and attending physician). The handwritten forms were scanned
and stored in the computerized medical record as PDF files.
†All radiologic reports were read by an attending radiologist and then transcribed
into the computerized medical record.
‡All operation reports and endoscopy reports were dictated by the attending
physician performing the procedure at the end of the procedure and then
transcribed into the computerized record.
Table 1 for a detailed description of the various documents that
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were used for data abstraction. We handled conflicting data by
assigning a rank of authority to the various clinical documents,
with the highest level given to the “code trauma flow sheet,”
which was handwritten by the scribe nurse at actual trauma
activation.

We created a computerized abstraction form using Microsoft
Access (Redmond, WA). Please refer to Table 1 for specific
definitions of the key study variables and index injuries.
The computerized form did not allow submissions of
incomplete forms and required a complete data set to be entered
before accepting submission. Missing data were entered into the
study’s database as “unknown.”

Primary Data Analysis
SPSS 13.0 for Windows (SPSS Inc., Chicago, IL) was used

for data analysis. We classified a patient as having an unknown
physical examination finding when the patient underwent a
digital rectal examination but had incomplete documentation
of the findings (for example, a patient with “normal rectal tone
and no gross blood” was considered “unknown” for the presence
of palpable bone fragments, disrupted rectal wall, and abnormal
prostate).

We performed 3 separate calculations of test characteristics:
(1) calculation based solely on recorded digital rectal
examination findings, (2) worst estimate, and (3) best estimate.
For example, to calculate the best estimate of the sensitivity of
the digital rectal examination for diagnosing spinal cord injury,
we considered all spinal cord injury patients that were classified
as unknown anal tone as having decreased tone (true positives).

RESULTS
Characteristics of Study Subjects

One thousand four hundred one patients met our selection
criteria and were included in the analysis (Figure 1). The study
group was composed of 72% male patients, with a mean age of
36.2 years and an age range of 1 month to 94 years. Blunt
trauma injuries accounted for 91% of all trauma team
activations, with the leading mechanism being motor vehicle
collisions (40%). Mean Champion Trauma Score was 10.6
(range 1 to 11). and the mean Glasgow Coma Scale score was
14 (range 3 to 15). Please refer to Table 2 for a detailed
description of the demographic and clinical characteristics of the
study patients.

Main Results
We identified 47 patients with spinal cord injuries (3%

prevalence), 35 patients with bowel injuries (2%), 7 patients
with rectal injuries (0.5%), 67 patients with pelvic fractures
(5%), and 5 patients with urethral disruptions (0.4%). Our
study estimated the composite sensitivity of the digital rectal
examination (any abnormal finding) for detecting any of the
index injuries to be 22.9% (95% confidence interval [CI]
16% to 30%) and the specificity to be 94.7% (95% CI

93% to 96%). The digital rectal examination missed
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(false-negative rates) 63% of spinal cord injuries, 94% of
bowel injuries, 67% of rectal wall injuries, 100% of pelvic
fractures, and 80% of urethral disruption injuries. Please
refer to Figure 2 for detailed findings and calculations of test
characteristics.

Two hundred forty-three random study subjects (17%) were
independently reviewed by another data abstractor for
estimation of abstractor agreement. The proportion of
agreement between data abstractors was 0.86, and the interrater
reliability of the data abstraction for digital rectal examination
as measured by the � value was 0.8, suggesting excellent
abstractor agreement.8

LIMITATIONS
The record review nature of our study is vulnerable to

missing data. As evident in the 2-by-3 tables (Figure 2), most
records did have information about the anal sphincter tone and
the presence or absence of rectal gross blood. However,
information about the presence of rectal mucosal defect,
palpable bony fragments, or abnormal position of the prostate
was not routinely recorded. We selected to present the raw data
including the unknown information in 2-by-3 tables and
perform 3 calculations of test characteristics (best estimate,
worst estimate, and estimate based on available data),
acknowledging that large changes in test performance
characteristics are expected, depending on how missing data are
handled.

The criterion standards that we chose to use in our study are
less than ideal. In an ideal study, all patients would undergo
definitive testing for the diagnosis of spinal cord injury (C to L

2199 Patients Listed in 
Trauma Registry 

No trauma team activation1: 207 
Transferred from OSH2: 102 
No trauma3: 43 
Unavailable documents: 27 

1820 Cases of Trauma Team 
Activation

DRE deferred or not recorded: 371 
DRE refused by patient: 18 
Direct anal trauma: 2 
Died before further studies: 28 

1401 Study Patients 

DRE: Digital Rectal Examination; OSH: Outside Hospital 
1 – Patients who did not meet criteria for trauma team activation and were 
listed in the trauma registry following consultation with the trauma service. 
2 – Patients who were transferred from other hospitals for higher level of 
care.
3 – Patients who were not trauma patients and were mistakenly included in 
the trauma registry. 

Figure 1. Subjects selection diagram.
spine magnetic resonance imaging), bowel and rectal injuries
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(endoscopy or laparotomy), pelvic fracture (pelvic computed
tomography), and urethral disruption (retrograde urethrogram).
Believing that such an ideal study is unlikely to ever be
conducted, we identified our index cases according to
information available in the medical records (Table 1).
An evaluation bias may have resulted from our less-than-ideal
criterion standards, and it may be that we have missed some
injuries that were not identified during the initial trauma
evaluation or the following admission to the hospital. However,
because these injuries (spinal cord injury, bowel injury, rectal
injury, pelvic fracture, and urethral disruption) are typically
symptomatic, we believe that the number of missed injuries is
likely to be low.

Conducting the study in a Level I trauma center inevitably
introduces spectrum bias to our study. The prevalence of the
different injuries in our study population is higher than the
prevalence of those injuries in undifferentiated trauma patients
with lower acuity. Although changes in prevalence should not
affect the sensitivity and specificity of a test, the positive and
negative predictive values are expected to change greatly.

The physicians who performed the digital rectal examination
and treated the patients were not blinded to the findings of the

Table 2. Demographic and clinical characteristics of
study patients.

Variable No. (%), N�1,401

Sex
Male 1,006 (72.0)
Trauma type
Blunt 1,272 (91.0)
Penetrating 129 (9.0)
Trauma mechanism
Motor vehicle crashes 566 (40.0)
Motorcycle crashes 128 (9.0)
Pedestrian hit by a car 203 (15.0)
Bicyclist crashes 87 (6.0)
Gunshot wound 89 (6.0)
Stab wound 40 (3.0)
Burn 1 (0.1)
Fall 213 (15.0)
Assault 43 (3.0)
Other 31 (2.0)
ED patient disposition
Admitted to floor 703 (50.0)
Admitted to ICU 205 (15.0)
Taken to OR 217 (16.0)
Discharged home 270 (19.0)
Died in ED 3 (0.2.0)
Unknown 3 (0.2.0)
Final patient disposition
Discharged home 1,126 (80.0)
Transferred to rehabilitation center 103 (7.0)
Transferred to skilled nursing facility 33 (2.0)
Transferred to other hospital 86 (6.0)
Died 37 (3.0)
Unknown 16 (1.0)

OR, Operating room.
digital rectal examination and therefore introduced “evaluation
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bias” into the study by using the digital rectal examination
results in their decisionmaking process that involved further
tests and interventions. This evaluation bias is likely to inflate
the numbers of true positives and presumed true negatives,
resulting in higher sensitivity and specificity estimation. Because
the digital rectal examination was not performed in isolation, it
is possible that the treating physicians were more likely to record
a positive digital rectal examination in the presence of other
physical findings that support the presence of an index injury,
falsely increasing our estimated sensitivities of the digital rectal

Figure 2. Main results and c
examination.
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Digital rectal examination was deferred or not recorded in
371 patients of the 1,820 trauma team activations during the
study period (20%). We identified 20 index injuries among
those 371 excluded patients: 6 patients with spinal cord injury,
8 patients with bowel injury, 6 patients with pelvic fracture, and
no patients with rectal injury or urethral disruption. Given the
small number of index injuries in the excluded group, and given
the lower prevalence of index injuries among the excluded
group in comparison to the study group, we believe that the
missing data are unlikely to alter the calculated test

ation of test characteristics.
alcul
characteristics.
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Rectal
Injury (95% CI)

Worst 
Estimate4 Calculated3

Best
Estimate4

n

ytivitisneS oN seY 14.3% 
33.3% 

(6-79) 
71% 

Yes 1 1 Specificity 38.3% 
99.8% 

(99-100) 
99.9% 

No 2 534 LR + 0.23 
178 

(14-2236) 
996 

Disruption
of Rectal 
Wall
Integrity

Unkn2 4 859 LR – 0.29 
0.67 

(0.3-1.5) 
2.23 

          

Pelvic
Fracture (95% CI)

Worst 
Estimate4 Calculated3

Best
Estimate4

n

ytivitisneS oN seY 0%
0%

(0-21) 
79.1% 

Yes 0 1 Specificity 39% 
99.8% 

(99-100) 
99.9% 

No 14 520 LR + 0
0

(n/a)
1055 

Palpation of 
Bony
Fragments

Unkn2 53 813 LR – 0.2 
1

(0.99-1.005)
2.56 

          

Urethral 
Disruption (95% CI)

Worst 
Estimate4 Calculated3

Best
Estimate4

n

ytivitisneS oN seY 20% 
20% 

(4-62) 
20% 

Yes 1 5 Specificity 48% 
99% 

(98-100) 
99.5% 

No 4 480 LR + 0.4 
19.4 

(2.7-137) 
40

Abnormal
Position of 
Prostate5

Unkn2 0 516 LR – 0.8 
0.8 

(0.5-1.3) 
1.7 

DRE: Digital Rectal Exam; CI: Confidence Interval; LR+: Positive Likelihood Ratio; LR-: Negative Likelihood Ratio 

1 – We excluded 10 patients who received a paralyzing agent before the DRE from this group. 

2 – We classified a patient as having an “unknown” physical examination finding when the patient underwent a DRE but had incomplete documentation 
of the findings (for example, a patient with “normal rectal tone and no gross blood” was considered “unknown” for the presence of palpable bony 
fragments). 

3- We calculated those estimations of test characteristics solely based on data that was documented in the medical records. 

4 – We calculated worst and best estimations of test characteristics by adding the “unknown” cases to either the “normal” or “abnormal” physical exam 
groups. For example, in order to calculate the best estimate of the sensitivity of the DRE for diagnosing spinal cord injury, we added the single spinal cord 
injury patient that was classified as “unknown” anal tone to the “decreased tone” group (considered him as a true positive). 

5 – We excluded 395 female patients from this group.

Figure 2. (Continued).
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In summary, the various limitations that we have described
above were likely to create a “best-case scenario” environment
for estimation of the test characteristics of the digital rectal
examination. The true sensitivity and specificity of the digital
rectal examination for injuries are probably lower than those
that we reported in this study.

DISCUSSION
This study provides an estimate of the test characteristics for

the digital rectal examination as a screening test in trauma
patients. Screening tests are performed to determine the
likelihood of a patient’s having a specific disease. Screening tests
are expected to have high sensitivity (the probability that the
test result is positive when the disease is present) and a relatively
high false-positive rate (the probability that the test result is
positive when the disease is absent). Positive screening test
results should be followed by a diagnostic test. Poor sensitivity
will deem the digital rectal examination as a poor screening tool
for the diagnosis of an index injury because many patients with
an index injury will have a normal digital rectal examination
result. High sensitivity will deem the digital rectal examination
as a good screening tool for the diagnosis of an index injury
because most patients with an index injury will also have an
abnormal digital rectal examination result.

Integration of any test result (physical examination,
laboratory, or imaging) into the clinical assessment and
treatment of a specific patient requires the clinician to establish
a pretest probability of the injury or disease, followed by
application of the known test characteristics (sensitivity,
specificity and likelihood ratios) to the actual test result, to
estimate the posttest probability of injury or disease.
A blunt trauma patient who is unable to move his or her lower
extremities and has no sensation below the umbilicus has a high
pretest probability for the presence of spinal cord injury.

Our study estimates the composite sensitivity of the digital
rectal examination for detecting any of the index injuries to be
22.9% (95% CI 16% to 30%) and the specificity to be 94.7%
(95% CI 93% to 96%). Such a poor sensitivity precludes the
use of the digital rectal examination as a screening tool to rule
out any of the index injuries because approximately 77% of
those injuries will be missed. Our estimated composite
likelihood ratios (positive likelihood ratio of 4.36 and negative
likelihood ratio of 0.81) suggest that an abnormal digital rectal
examination result will only moderately increase the likelihood
of an index injury, whereas a completely normal digital rectal
examination result will only minimally decrease the likelihood
of such injuries. A low pretest probability of 5% for any of the
index injuries will increase only to 19% in the presence of an
abnormal digital rectal examination result, whereas a high
pretest probability of 95% will decrease only to 94% in the
presence of a normal digital rectal examination result.

This study estimates the sensitivity of the digital rectal
examination for detecting spinal cord injuries by the presence of
decreased anal sphincter tone to be 37% (95% CI 25% to 51%)

and the specificity to be 95.7% (95% CI 94% to 97%). Those
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findings are comparable to that of previous studies in adult
patients that demonstrated poor sensitivity of the digital rectal
examination for detection of spinal cord injury.9,10 Such poor
sensitivity precludes the use of the digital rectal examination to
rule out spinal cord injuries because approximately two thirds
of those injuries will be missed.

We estimated the sensitivity of the digital rectal examination
for the diagnosis of bowel injuries by the presence of gross blood
on examination to be 5.7% (95% CI 2% to 18%), with
specificity of 98.9% (95% CI 98% to 99%). Esposito et al11

found the presence of gross blood to be 36% sensitive for the
presence of gastrointestinal injury in adult patients but did not
provide the CIs for those findings. Levine et al12 compared the
digital rectal examination to rigid sigmoidoscopy, and their
conclusion was that the absence of gross blood or a negative
guaiac testing result must not influence the decision to further
evaluate patients with high-risk injuries. The poor sensitivity
that we demonstrated in our study precludes the use of the
digital rectal examination to rule out bowel injuries because
approximately 95% of those injuries will be missed.

We estimated the sensitivity of the digital rectal examination
for the diagnosis of rectal injuries by the finding of disruption
of rectal wall integrity to be 33.3% (95% CI 6% to 79%), with
a specificity of 99.8% (95% CI 99% to 100%). The wide CI for
the sensitivity is a result of the low prevalence of this type of
injury in the study population and the fact that we were missing
digital rectal examination information for 4 patients who had
rectal injuries but had no documentation of rectal wall integrity.
In a study by Leaphart et al,13 only 4 patients with confirmed
rectal injuries (16%) demonstrated abnormal digital rectal
examination results. The poor sensitivity precludes the use of
the digital rectal examination to rule out rectal injuries because
approximately two thirds of the injuries will be missed
(false-negative rate of 67%).

We estimated the sensitivity of the digital rectal examination for
the diagnosis of pelvic fractures by the presence of bony fragments
on examination to be 0% (95% CI 0% to 21%) a specificity of
99.8% (95% CI 99% to 100%). We believe that in the event that
bony fragments were palpated by the physician during the digital
rectal examination, it seems unlikely that the physician would then
document only the tone or gross blood but fail to document the
palpation of bony fragments. Therefore, we believe that the true
sensitivity of the digital rectal examination in detecting pelvic
fractures is close to our estimation of 0% despite that 53 (79%)
patients with pelvic fractures underwent digital rectal examination
but had no documentation of presence or absence of bony
fragments. The poor sensitivity precludes the use of the digital
rectal examination to rule out the presence of pelvic fractures
because approximately 100% of the injuries will be missed. Our
estimated likelihood ratios (positive likelihood ratio of 0 and
negative likelihood ratio of 1) suggest that the absence of palpable
bony fragments on digital rectal examination is unlikely to change

the likelihood of a pelvic fracture.
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The study estimated the sensitivity of the digital rectal
examination for the diagnosis of urethral disruption by the
finding of an abnormal position of the prostate to be 20% (95%
CI 4% to 62%) and the specificity to be 99% (95% CI 98% to
100%). Ziran et al14 found that 4 of 4 patients (100%) with
posterior urethral injuries in their study group had “normal”
prostate on digital rectal examination. Koraitim15 wrote a
review article about pelvic-fracture-associated urethral injuries.
This article claimed that although palpation of a free-floating
prostate is diagnostic of complete urethral rupture, this finding
is rarely observed with certainty because of tenderness and
accompanying pelvic hematoma. A more recent review article
of urethral injuries claims that the sign of a “high riding
prostate” is usually unreliable as a result of examiner
inexperience or the presence of a tense pelvic hematoma, which
can blur the tissue planes and make palpation difficult.16 The
poor sensitivity precludes the use of the digital rectal
examination to rule out urethral injuries because approximately
80% of the injuries will be missed. Our estimated likelihood
ratios (positive likelihood ratio of 19.4 and negative likelihood
ratio of 0.8) suggest that an abnormal position of the prostate
will offer a moderate to large increase to the likelihood of
urethral disruption injury, whereas a normal position of the
prostate will only minimally decrease the likelihood of such an
injury. A low pretest probability of 1% will increase only to
16.3% in the presence of abnormal position of the prostate,
whereas a high pretest probability of 99% will decrease only to
98.8% in the absence of abnormal position of the prostate.

The high specificity for the digital rectal examination that
was calculated in this study for all index injuries is probably
higher than the true value and is the result of our study design,
as discussed in the “Limitations” section. The high specificity
should be balanced against the high false-negative rates that
were calculated to be 63% for decreased anal sphincter tone,
94% for the presence of gross rectal blood, 67% for disruption
of the rectal wall integrity, 100% for palpation of bony
fragments, and 80% for abnormal position of the prostate.

In an ideal study, results of the digital rectal examination in
trauma patients would be recorded prospectively and completely
and performed by trained physicians blinded to all other physical
examination findings before any other studies were done.

Our study design did not allow us to estimate the costs
associated with the digital rectal examination. Although the
digital rectal examination does not seem to be accurate, the test
itself is inexpensive. One can imagine scenarios in which a
positive digital rectal examination result could initiate further
studies and a costly evaluation that may expose patients to
additional risks. Furthermore, negative results may produce
undue confidence in providers who believe no injuries are
present and fail to consider the potential of a false-negative
digital rectal examination.

Previously published studies found similarly poor test
characteristics for the digital rectal examination in trauma

patients.9-11,17,18 Guldner et al17 suggested a clinical decision rule
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that can safely detect all blunt trauma patients without true-positive
digital rectal examination results. Those patients lacked other
clinical indicator of injuries such as blood at the urethral meatus or
neurologic deficit. Esposito et al11 demonstrated that the digital
rectal examination is at best equivalent and in most cases inferior to
other clinical indicators of injury and concluded that omission of
digital rectal examination in all trauma patients seems permissible,
safe, and advantageous. Other authors, although acknowledging the
low yield of digital rectal examination when applied
indiscriminately to all seriously injured patients, speculated that
there might be a subgroup of patients in whom the rectal
examination will influence treatment.10,18

In conclusion, the digital rectal examination has poor
sensitivity for the diagnosis of spinal cord, bowel, rectal, bony
pelvis, and urethral injuries. Our findings suggest that the
digital rectal examination should not be used as a screening tool
for detecting injuries in trauma patients.
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Appendix E1. Trauma team activation criteria.

1. Blood pressure �90 mm Hg
2. Penetrating cranial injury
3. Penetrating thoracic injury between midclavicular lines
4. Gunshot wound to trunk
5. Blunt injury to the chest with unstable chest wall (flail chest)
6. Penetrating injury to neck
7. Diffuse abdominal tenderness
8. Fall �15 feet
9. Passenger-space intrusion

10. Patients in cardiopulmonary arrest with penetrating torso trauma
11. Open or closed injury to the spinal column associated with

sensory deficit or weakness of one or more extremities
12. Extremity injury with neurologic or vascular compromise

(excluding fingers and toes)
13. GCS score �8 associated with mechanism attributed to trauma
GCS, Glasgow Coma Scale.
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