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Abstract

The examination of sacral reflexes provides an important method to differentiate an upper motor neuron vs lower motor
neuron spinal cord injury (SCI). Two common sacral mediated reflexes used as part of the neurological assessment include
the bulbocavernosus reflex (BCR) and anal reflex. As the clinical information from these tests are similar, we suggest that the
anal reflex provides a better first option as a non-invasive clinical assessment of sacral reflex status in clinical practice in SCI
as the testing for the anal reflex is less intrusive and already being performed as part of the International Standards for
Neurological Classification of Spinal Cord Injury (ISNCSCI) by pinprick stimulation of the S4-5 dermatome.

Introduction

Sacral reflexes are important diagnostic tools used for
assessment of the sacral spinal cord integrity and can be
very helpful in differentiating between upper motor neuron
(UMN) and lower motor neuron (LMN) spinal cord lesions
[1]. The bulbocavernosus reflex (BCR) and anal reflexes
are the most commonly clinically used somato-somatic
sacral reflexes [1]. While not a required part of the Inter-
national Standards for Neurological Classification of Spinal
Cord Injury (ISNCSCI) [2], or the International Standards
to document remaining Autonomic Function after Spinal
Cord Injury (ISAFSCI) [3], the BCR is described as an
important test most especially in differentiating an UMN
from a LMN injury [4, 5]. Here we describe these two
sacral reflexes and explain the reasons for our recommen-
dation for use of the anal reflex as the primary test for
assessment of sacral reflex status in clinical spinal cord
injury (SCI) practice.
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UMN and LMN spinal cord injuries

UMN lesions cause a disruption of the descending motor
pathways, leading to loss of voluntary motor control and
inhibitory input to more caudal reflex arcs [6]. LMN lesions
also cause the loss of motor control by affecting the axon or
cell body in the peripheral nervous system [6]. Clinically,
when an UMN lesion is present, this is characterized by
spastic paralysis, hyperreflexia below the lesion, sensory
loss, along with neurogenic bowel and bladder and sexual
dysfunction [6]. Sacral reflexes to the lower gastrointestinal
tract, bladder, and genitals remain intact, volitional control
is impaired [6]. When a LMN lesion is present, this is
manifested clinically as flaccid paralysis, sensory loss,
absent lower limb deep tendon reflexes, and loss of sacral
reflexes [6]. Management differences in terms of bowel,
bladder, and sexual dysfunction, raise the importance of
differentiation between lesion types [7-10].

Clinicians cannot fully determine whether a person has a
LMN or UMN lesion by obtaining the motor, sensory or
neurological level of injury from the performance of the
ISNCSCI or ISAFSCI alone [6, 9, 11]. Additional neuro-
logic examination is required including evaluating the sacral
spinal segments. The two most commonly used sacral
reflexes are the BCR and anal reflex that present with reflex
contraction of the pelvic floor muscles in response to the
stimulation of the perineum, urethra, bladder or anus [12].
Investigating these reflexes provide information about the
sacral reflex arc innervation and function [13]. Under-
standing the details of each of these reflexes is important.
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Sacral reflexes
Bulbocavernosus reflex (BCR)

Bors and Blinn first described the BCR in 1959 [14], which
is also known as clitoroanal [15], penilo-cavernosus [16],
and Osinski reflex [17]. Blaivas et al. [18] assessed the
clinical utility of BCR and demonstrated a detectable reflex
in 98% of able-bodied men and 81% of able-bodied
females. However, in this study all patients with complete
LMN lesions of the sacral spinal cord had absent BCR [18].

In women, different clinical methods have been descri-
bed to elicit the BCR [12]. Gently ‘squeezing the clitoris’
[19], ‘tapping and squeezing the clitoris’ [20], ‘gentle tap-
ping of the clitoris’ [21] and ‘gently touching the labium
minus lateral to the clitoris’ resulting in anal sphincter
contraction, have been described as methods for eliciting
the BCR in women [12]. In men, the BCR is usually per-
formed with the squeezing of the glans penis and observing
anal sphincter contraction [14] or palpating the bulboca-
vernosus muscle contraction [22]. {See Fig. 1} Other
effective stimuli to elicit this reflex have been described and
include percussing the suprapubic area and observing anal
sphincter contraction [23], or pulling the retention balloon
of an indwelling Foley catheter against the bladder neck
while a finger is inserted in the rectum [5, 18, 24].

The BCR is a multisynaptic spinal reflex mediated most
commonly by root levels of S2—4 [25], although occasion-
ally the synapses may lie as high as L5 [26] and the efferent
innervation can include S5 [27, 28]. Afferent impulses are
conveyed via the dorsal nerve of the penis/clitoris or peri-
neal nerve [26, 29] and stimulate motor neurons of the
external anal sphincter and bulbocavernosus muscles by the

Fig. 1 Elicitation of bulbocavernosus reflex. a Bulbocavernosus
reflex elicited by touching the labium minus lateral to the clitoris
resulting in anal sphincter contraction in female. b Bulbocavernosus
reflex elicited by squeezing of glans penis between the thumb and
forefinger of the examiner resulting in anal sphincter contraction
in male
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deep perineal [26, 29] and inferior hemorrhoidal branches
of the pudendal nerve [30].

Anal reflex

Rossolimo [31] described the anal reflex and reported its
constant appearance in normal subjects [32]. The anal reflex
is also known as the anal wink [33], anocutaneous [34], and
cutaneo-anal reflex [1, 35] and is a multisynaptic spinal
reflex [36, 37] mediated mainly by S2—4 [38], while others
report S2-5 [39—41]. The anal reflex has been also found to
be a clinically feasible approach to assessment of sacral
integrity [42] and a good predictor of recovery of the
bladder and bowel functions in cauda equina syndrome
[43]. The anal reflex is usually elicited with pinprick sti-
mulation at the mucocutaneous junction of the anus and
observing for anal sphincter contraction [32, 38]. Afferent
pathways of the anal reflex lie in the pudendal nerve, which
synapse in the spinal cord and travel via the inferior
hemorrhoidal nerve to the external anal sphincter muscle
[39—41]. Of key importance, the method to perform the anal
reflex is the same examination technique recommended
when performing the pinprick sensation at S4-5 as part of
the ISNCSCI [2] (Fig. 2).

Similarities and comparison of sacral reflexes

Elicitation of the BCR and anal reflex can both be used to
help differentiate an UMN vs LMN lesion [8, 10, 44].
Those persons with an intact BCR and/or anal reflex would
represent having an UMN lesion and if absent, most likely a
LMN lesion. However, there are some differences in these
tests that the practitioner may consider in deciding which
test to perform; including the additional time to perform the
test as well as the discomfort of performing the reflex, for
the patient and examiner. For testing of the BCR, it is
required to squeeze the glans penis in men and most com-
monly touching the clitoris (or labium minus) in women to
stimulate the reflex while checking for a reflex contraction
of the external anal sphincter. The performance of this
reflex can create some discomfort on the part of the indi-
vidual being examined, most especially in women, as well
as the professional performing the examination [45]. For the
anal reflex, the testing of the S4-5 dermatome by a safety

Fig. 2 Elicitation of anal reflex. Anal reflex elicited by applying a
pinprick to the mucocutaneous junction of the anus and evaluating for
anal sphincter contraction
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pin is already performed as part of the ISNCSCI, and as
such, the examiner only needs to monitor for the visible
contraction of the anal sphincter muscles during this test. As
such, there is no need to perform another test to obtain this
important information or to touch other areas of the body
that may present discomfort to some individuals.

The performance of the BCR in females has also been
described to be more difficult and therefore the significance
of its absence may be more dubious [39]. Less consistent
elicitation of clinically BCR even in healthy women, also
makes this test less reliable [18]. The BCR has also been
shown to be more difficult to elicit in circumcised men and
in men with persistent foreskin retraction [46]. As such, it
has been recommended that the BCR test may need to be
repeated a number of times [10, 18]. While performing the
BCR has been suggested in clinical practice [47] such a
stimulus has been reported to be ‘somewhat painful’ to the
patient [48]. Moreover, palpation of the bulbocavernosus
muscle through the perineal skin can be difficult in obese
patients and the contraction of this muscle may not easily be
felt [48]. While some have advocated the use of electro-
myography induced BCR as a more objective method
[49, 50], this is not feasible in the usual clinical care of
patients.

There have been some recent publications regarding the
consideration of adding (or not) the BCR to the ISNCSCI
examination [4, 5, 51]. We agree that sacral reflexes are an
important aspect of the clinical examination in SCI and
should be tested. However, we suggest that whenever
clinicians consider performing a sacral reflex test, con-
sideration should first be to perform the anal reflex as
opposed to the BCR. While there are differences regarding
the reflexes from a neuroanatomical standpoint, both
reflexes can be used to evaluate remaining functions after
SCI as both assess the integrity of the sacral spinal cord
segments. However, the procedure for the anal reflex is
already being performed by the SCI examiner as part of the
ISNCSCI, and as such a more clinically feasible approach to
initially assess sacral integrity. If there is concern that the
loss of the anal reflex may not completely offer the same
information as the BCR, at that point the BCR can then be
tested for confirmation.

Conclusion

Sacral reflexes are often helpful in differentiating UMN
from LMN lesions in SCI. We suggest that the anal reflex as
opposed to the BCR be considered as the primary sacral
reflex test, as it provides a less invasive clinical assessment
as it is already being performed as part of the ISNCSCI and
offers similar information.
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