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Digital rectal examination for initial assessment of the multi-injured
patient: Can we depend on it?
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� There appears to be low correlation between examination and diagnosis.
� Rectal examination shows poor test characteristics for detection of traumatic injury.
� Digital rectal examination could be postponed following initial trauma assessment.
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Background: Digital rectal examination (DRE) is part of the assessment of trauma patients as recom-
mended by ATLS®. The theory behind is to aid early diagnosis of potential lower intestinal, urethral and
spinal cord injuries. Previous studies suggest that test characteristics of DRE are far from reliable. This
study examines the correlation between DRE findings and diagnosis and whether DRE findings affect
subsequent management.
Materials and methods: Patients with ICD-10 codes for spinal cord, urethral and lower intestinal injuries
were identified from the trauma registry at an urban university hospital between 2007 and 2011. A
retrospective review of electronic medical records was carried out to analyse DRE findings and subse-
quent management.
Results: 253 patients met the inclusion criteria with a mean age of 44 ± 20 years and mean ISS of 26 ± 16.
160 patients had detailed DRE documentation with abnormal findings in 48%. Sensitivity rate was 0.47.
Correlational analysis between examination findings and diagnosis gave a kappa of 0.12. Subsequent
management was not altered in any case due to DRE findings.
Conclusion: DRE in trauma settings has low sensitivity and does not change subsequent management.
Excluding or postponing this examination should therefore be considered.
© 2016 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Trauma Life Support (ATLS®) concept [1]. Organised trauma pro-
tocols such as ATLS® has been developed with the intention of
improving survival in the severely injured patient. DRE is performed
as part of the secondary survey in order to enable early detection of
lower gastrointestinal tract (GIT), urethral and spinal cord injuries.
Signs indicating the presence of such injuries include positive blood
per rectum, reduced or absent anal tone and a high-riding prostate,
the latter two requiring a certain level of subjectivity.

The objective for this study is two-fold. Firstly, to investigate
whether traumatic injuries to bowel, urethra and prostate are
correctly identified through the rectal examination. Previous
studies demonstrate both low rates of sensitivity and specificity for
identifying these types of traumatic injuries [2]. Secondly, to assess
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Fig. 1. Selection process of participating patients.

Table 1
Demographic and clinical information of the total cohort (n ¼ 253).

Variable Cohort information

Gender distribution (%) 75% male; 25% female
Injury Type Spinal cord Lower intestinal Urethral Multiple

Prevalence (%) 79% 17% 3% 1%
Mean Injury severity

score ± SD
26 ± 16

Injury mechanism (%) 10% penetrating; 90% blunt
Mean age ± SD 44 ± 20 years
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whether the findings from the examination have any effect on
subsequentmanagement and decision-making such as whether the
trauma patients is moved from assessment to the CT scanner or to
the operating theatre. It has been demonstrated that whole body CT
scanning both improves mortality rates [3] and reduces costs [4],
compared to selective CT scanning. So if DRE does not affect man-
agement, one has to ask the question as to why we are persisting
with this invasive examination as a ‘mandatory’ part of the ATLS®

protocol.

2. Material and methods

This is a retrospective observational study. After obtained
approval by the Institutional Ethics Review Board a retrospective
medical records review of an urban university hospital trauma
centre registry of a consecutive case series of trauma patients was
carried out.

2.1. Participants and setting

A query on the Karolinska University Hospital's trauma database
between January 2007 and December 2011 resulted in a cohort of
trauma patients. This cohort was reduced in numbers after the
application of inclusion and exclusion criteria. Inclusion criteria
werebasedonall patientswith ICD-10diagnosis codes for injuries to
lowerGIT (S36.5), urethra (S37.3) or spinal cord (S14, S24, S34, T09.3,
G95.2) resulting from both blunt and penetrating trauma. Patients
were excluded if transferred from another hospital to Karolinska
University Hospital for higher levels of care, if diagnosed with an
isolated small bowel injury, and patients who died in the trauma
roomprior to the trauma teamhaving been able to complete the full
trauma assessment protocol. There were no restrictions in terms of
gender or age. Consequently, data analysis is based on a subset of all
trauma patients during the specified study period meeting the
outlined criteria. The electronic medical records for these patients
were reviewed tocollectdata regardingdocumentedDREfindings in
association with the initial assessment of the patient in the trauma
room and for diagnosis confirmation.

2.2. Data collection and variables

Medical records were reviewed in order to identify those pa-
tients with documented DRE findings and those where the docu-
mentation for the examination was missing or not recorded. The
collected information included; age, gender, diagnosis, mechanism
of injury, Injury Severity Score (ISS), DRE findings and disposition of
patient following completed assessment in the trauma room.

At our institution DRE is performed when the patient is log-
rolled to assess if there are any injuries to the back. This is car-
ried out either by a trauma surgery attending or senior resident as
part of the E (exposure) of the ATLS protocol. The following ele-
ments of the DRE is performed: inspection for blood on the glove,
palpation of the location of the prostate and the presence of anal
tone. The examination is subsequently documented in the patient's
electronic records as part of their ‘trauma assessment entry’. The
bulbocavernous reflex is not routinely assessed. In order to avoid
false positive findings, patients who were pharmacologically par-
alysed at the time of the initial trauma assessment were excluded
from the subgroup with documented positive DRE for reduced or
absent anal tone in the context of spinal injury. DRE findings were
only considered positive if clearly specified in the documentation of
the examination and considered negative if not stated as present. If
no DRE documentation was found then the patient was included in
the subgroup of patients who lacked DRE information. In this
context no assumption of a normal DRE was made.
2.3. Statistical methods

Data abstraction from medical records was performed by
medical professionals. Data obtained was analysed using SPSS
(Statistical Package for the Social Science; version 21). Patients
were analysed as a single group for demographics and as two
subgroups for subsequent analysis due to the proportion of patients
lacking DRE documentation. Cohen's kappa statistic was used for
correlational analysis as a measurement of agreement beyond
chance between examination findings and established diagnosis
where a value of zero indicates no agreement beyond chance and a
value of one indicates perfect agreement.
3. Results

Out of 8179 trauma team activations, a total of 253 (3.1%) pa-
tients were put forward for data analysis, all with a confirmed
injury in one or more organs according to the above stated in-
clusion criteria. The selection process is outlined in Fig. 1. The
mean age was 44 ± 20 years, 75% were male and 90% of injuries
were caused from blunt trauma with mean ISS of 26 ± 16. Review
of medical records resulted in documented DRE findings in 160
out of 253 (63%) patients and missing DRE documentation in 93
(37%). Table 1 outlines the demographics and clinical



Table 2
Distribution of diagnosed injury and detection of injury through DRE.

DRE finding (n): Confirmed diagnosis to (n):

Lower GIT (21) Urethra (5) Spinal cord (134)

Blood (3) 2 0 1
High-riding prostate (0) 0 0 0
Reduced or absent anal tone (74) 2 0 72
Normal examination (83) 17 5 61
Total ¼ 160

N.b. Numbers in bold indicate matching between examination findings and confirmed diagnosis.
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characteristics of the total cohort with confirmed traumatic
injuries.

In the subgroup of patients with documented DRE findings, an
abnormal examination was only detected in 48% of patients
(n ¼ 77) despite the fact that all of the patients in the cohort were
diagnosed with at least one type of injury to either lower intestine,
urethra or spinal cord. Table 2 demonstrates the sensitivity of DRE
by comparing the documented finding from the examination with
the actual diagnosed injury. The sensitivity rate is 0.47. Correla-
tional analysis between DRE findings and confirmed diagnosis
produced a kappa value of 0.12 reflecting a ‘slight agreement’ be-
tween the two. It is generally accepted in statistics that a kappa
>0.60 denotes a substantial relationship between variables [5].
Specificity rate cannot be calculated since this study solely focuses
on patients with diagnosed injuries.

Fig. 2 outlines a comparison between the two subgroups of
patients. It demonstrates that the majority of trauma patients in
this cohort went straight to CT and a very small percentage were
taken directly to the operating theatre. A total of 5% of the total
cohort were taken directly to the operating theatre (n¼ 13). Most of
these (n ¼ 12) were from the subgroup without any DRE docu-
mentation. Medical records review of these 13 patients shows that
the decision to go directly to the operating theatre was exclusively
based on clinical deterioration due to hypotension. A review of the
records for patients with documented DRE also demonstrates that
identification of an abnormal finding (n ¼ 77) does not appear to
bear any impact on subsequent decision-making regarding com-
plementary investigations e.g. sigmoidoscopy, colonoscopy or
retrograde urethrogram.
Fig. 2. Disposition of patients following initial trauma assessment.
4. Discussion

DRE is currently part of the secondary survey of the ATLS®

protocol. There is, however, controversy as to whether it contrib-
utes to the initial assessment of trauma patients and the degree to
which the test can accurately detect early diagnosis of injuries to
lower GIT, urethra and spinal cord. This study evaluates the corre-
lation between DRE in the initial assessment of traumas and sub-
sequent impact on diagnosis and more importantly the subsequent
management.

Previous studies have demonstrated an estimated composite
sensitivity of DRE to be as low as 22.9% in trauma patients [6].
Studies focusing on the sensitivity of the examination for specified
injuries do not appear to demonstrate any improvement. For
example, Ball et al. [7] found that the sensitivity for identifying
urethral disruption fromblunt trauma through DRE can be as lowas
2% while alternative methods of assessment such as blood at the
meatus or initial haematuria showed sensitivities ten times higher.
Detection of a high-riding prostate is notoriously difficult due to
limited physician exposure to this rare injury, but even for signs
such as compromised anal tone, sensitivity rates still do not exceed
50% [8]. DRE evaluation has also been carried out in the paediatric
population where Kristinsson et al. [9] found that sensitivity and
specificity of physical examination, with or without DRE as part of
it, do not differ significantly. A systematic review by Hankin et al.
[2] suggests that specificity of DRE is somewhat higher with a range
from 91% to 95%. Guldner et al. [10] demonstrate that DRE led to
false positives in 36% of cases.

Outlined results in this study support previous findings in this
field that DRE in the context of traumatic injuries provides low
sensitivity rates. The correlation between DRE finding and diag-
nosis was 0.12 and the sensitivity rate was 0.47. Consequently, only
a small proportion of diagnoses were reflected in the examination
findings. Table 2 demonstrates high false negatives and this is
particularly emphasised in the context of spinal cord injuries. 61
patients diagnosed with a spinal cord injury were documented as
having a normal DRE. In addition, 19 patients with injury to the
lower GIT were not detected through DRE. In the current study, all
patients with urethral disruption were missed through DRE. These
findings suggest that the DRE may in certain injuries result in
limited information. It is, however, important to emphasize that the
studied cohort contained a large majority of isolated spinal cord
injuries resulting from blunt trauma. For example, urethral injuries
were only present in 3% of the studied cohort which makes this
subgroup more sensitive to bias. Consequently, we abstain from
drawing any conclusions about the sensitivity of the DRE on indi-
vidual type of traumatic injuries.

This study is limited by the fact that patients with no injury to
spinal cord, urethra or lower GIT were excluded. This limits the
possibility of analysis in terms of specificity or false positive cal-
culations. No standardised study-specific data forms were used due
to the retrospective nature of the study. DRE documentation was
therefore identified through review of patient records, stated in the
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record entry of the team leader during the trauma assessment. Due
to the reviewer relying on the assessing physicians' documentation
this variability in record keeping does increase the risk of missing
data. This could partly explain why 93 patients were recorded as
lacking DRE documentation. A future study on this topic would
benefit from a prospective design with clear DRE documentation
according to a standard assessment form.

Full body CT scan including the brain, cervical spine, thorax,
abdomen and pelvis has become part of the initial assessment of
the multi-injured patient in most, if not all, trauma centers. The
exception to the rule is if a patient is in immediate need of surgery.
Of the studied cohort, a total of 13 out of 253 patients (5%) were
taken directly to the operating theatre from the trauma room. 92%
of these were from the subgroup that lacked DRE documentation.
While this does not necessarily subtract from the purpose of the
DRE, it does suggest that DRE does not play a pivotal role in im-
mediate management decision-making in the trauma room. Of the
160 patients with DRE documentation only a single patient was
taken to the operating theatre without prior CT scans. This decision
was based on a clinically deteriorating hypotensive patient.

The importance of whole-body CT in improving mortality has
recently been demonstrated by Caputo and colleagues [3]. How-
ever, many argue that it is a slippery slope to start excluding clinical
examination from the assessment of patients and solely rely on
imaging, and that DRE may have prognostic value that could guide
later decision-making even if not immediately useful in early
management. Katoh & el Masry [11] have shown that the best
predictor of good recovery in patients with cervical cord injuries is
the presence of spinothalamic sensory preservation between the
level of cord injury and the last sacral dermatomes. They also
demonstrated that the subgroup who showed least recovery was
that which had spared rectal sensation in the DRE but lacked sacral
dermatome sensation. While their study does not specifically
address anal tone it does suggest that at least the sensory aspect of
the rectal exam has little prognostic value in clinical outcome. A
similar study was carried out by Poyton et al. [12] who demon-
strated that preservation of sensation to pin-prick in the relevant
dermatome, despite complete absence of power, indicated a 85%
chance of motor recovery following spinal cord injury. Additionally,
Singhal et al. [13] showed that Frankel classification grading [14] in
combination with the American Spinal Injury Association (ASIA)
motor scoring [15] at initial assessment were good predictors of
neurological outcome. However, voluntary anal contraction is only
a small component of the overall ASIA Impairment Scale (AIS) and it
is not possible to conclude that anal tone alone offers independent
prognostic indication. To the best of our knowledge there are no
studies directly testing the prognostic value of the presence of anal
tone in DRE. However, with sensitivity rates that do not exceed 50%
it can be discussed whether we should rely on DRE as a prognostic
indicator.

5. Conclusion

Since the digital rectal examination causes no physical harm it
does not need to actively be avoided should the examining physi-
cian feel it may contribute to the clinical assessment. However, it
does not appear to affect immediate decision-making in the initial
management of trauma patients. Presenting results in accordance
with previous studies, the current study supports the conclusion
that the digital rectal examination demonstrates suboptimal test
characteristics in the context of detecting traumatic injuries to
lower GIT, urethra and spinal cord. We therefore suggest that DRE
could be deferred from the initial assessment of trauma patients
and instead performed when the patient has been transferred to
the ward or intensive care, yet still within the first 24 h of
management. Thus, the examination does not risk increasing pa-
tient agitation or delaying subsequent management.
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