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PURPOSE: Denervation of the extrinsic anal sphincter and
pudendal neuropathy are confirmed by electrophysiologic
or electromyographic testing, techniques that may not be
available universally and require special equipment and
training. A simple manometric test that is easy to perform
and complements existing studies was performed to con-
firm pudendal neuropathy. METHODS: Fourteen patients
with excessive defecatory straining and 30 patients with
idiopathic fecal incontinence were studied by electrophys-
iology and balloon reflex manometry. Pudendal nerve ter-
minal motor latency (PNTML) and rectoanal excitatory re-
flex were evaluated for abnormalities. Results were
compared with 20 controls who had no anorectal com-
plaints and who had similar testing performed. RESULTS: In
controls, PNTML was normal in all but one person. Recto-
anal excitatory reflex could be elicited in all controls with
either 20 or 40 ml of air. Four different types of balloon
reflex responses were observed in patient groups: diminu-
tive excitation, delayed excitation, excitation at high vol-
ume of distention only, and absent excitation. Ten patients
with fecal incontinence had normal PNTML but abnormal
distal excitatory reflex, 5 patients had abnormal PNTML but
normal distal excitatory reflex, and 15 patients had both
PNTML and excitatory reflex that were abnormal. In pa-
tients with excessive defecatory straining, results of both
tests were abnormal in six patients, and eight patients had
abnormal excitatory reflex but normal PNTML. CONCLU-
SION: Pudendal neuropathy may result in abnormalities of
excitatory reflex morphology or other characteristics. Ab-
normal distal excitatory reflex may complement electro-
physiologic findings or may serve as a suitable alternative to
confirm pudendal neuropathy in centers where facilities for
formal testing are not available. [Key words: Pudendal neu-
ropathy; Fecal incontinence; Manometry; Rectoanal excita-
tory reflex; Pudendal nerve terminal motor latency; Electro-
myography]
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ssessment of pudendal neuropathy in patients
with idiopathic fecal incontinence involves de-
termination of pudendal nerve terminal motor latency
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(PNTML).! This procedure is usually well tolerated,
amounting to little more than a digital examination.
However, it is not always possible to locate the pu-
dendal nerves. Although no data are available in the
literature on the exact incidence of unrecordable
PNTML, in our experience, the figure is close to 10 to
15 percent. Whereas some of these instances of un-
recordable PNTML may represent extensive damage
to the pudendal nerve, rendering it incapable of re-
sponding to an electrical stimulus, a minority must
represent inability to locate the nerves, particularly in
patients with a long anal canal.

Pudendal neuropathy can also be confirmed by
electromyography (EMG) of the external anal sphinc-
ter (EAS). Concentric needle EMG is usually applied
to qualitative analysis of the neuropathic sphincter
muscle.? Bartolo et al.? reported increased motor unit
potential duration and decreased amplitude of fiber
action potentials in the EAS, using EMG as a quanti-
tative index of pudendal neuropathy. Single-fiber
EMG is considered a reliable index of denervation
and reinnervation, but the technique is prone to ob-
Other EMG parameters,
such as jitter and impulse blocking,” ® have also been

server-dependent error.*

used to document neuropathic damage, but they have
failed to gain widespread acceptance in coloproctol-
ogy and are infrequently used. Regardless of the
method used, EMG is a painful examination, necessi-
tating multiple needle punctures and leading to un-
derstandably low patient acceptance.

Rectoanal excitatory reflex (RAER) is routinely elic-
ited during anal manometry and depends on the in-
tegrity of the pudendal nerve for its execution. We
hypothesized that injury to this nerve may lead to
abnormal RAER characteristics reflected in its in-
creased latency or altered morphology (diminished
amplitude or total absence of the reflex). The dem-
onstration of a correlation between abnormal RAER
and pudendal nerve damage may permit the former to
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act as an indicator of pudendal neuropathy. Use of the
distal RAER as an index of pudendal neuropathy has
not been described before, and the present study was
undertaken to explore the feasibility of using RAER as
an alternative means of detecting pudendal neuropa-
thy.

METHODS AND PATIENTS

In 30 patients with idiopathic fecal incontinence
and 14 patients with excessive defecatory straining
(obstructed defecation), PNTML and reflex response
on balloon distention of rectum were studied, and
results were compared with 20 controls. Mean age
and range are given in Table 1.

Manometry

Manometry was performed using a computerized
system (Narco Bio-Systems, Houston, Texas), and
data were collected with menu-driven software. An
eight-channel water-perfused flexible catheter, 5.5
mm in external diameter (Mui Scientific, Mississauga,
Ontario, Canada), was used as a pressure probe. To
facilitate analysis, graphic presentation, and genera-
tion of numeric reports of recorded data, the pressure
recorder was interfaced with a microcomputer (Dy-
namic Pressure Analysis, John A. Coller, M.D., Lahey
Clinic).” The protocol for performing manometry and
acquiring data has been described previously.”- ® Rest-
ing and squeeze pressures were measured using a
radial catheter with eight radially located ports at 45
degrees to each other. The balloon reflex was elicited
using a spiral catheter with eight spirally located ports
at 0.5-cm intervals and with an inflatable rectal bal-
loon at its tip. Serial inflation volumes of 20, 40, 60,
and 120 ml of air were used to elicit balloon reflex.

Resting pressure was calculated as mean maximum
average resting pressure over three continuous pull-
out runs. Squeeze pressure was determined as mean
maximum average squeeze pressure for two contin-
uous pullout runs. Excitatory reflex was considered to
be present when, on balloon inflation, an increase in

Table 1.
Age and Sex Distribution

Fecal Obstructed Control
Incontinence Defecation Subjects
n = 30 n=14 n=20

Mean age, 63.1 441 41.2

years

Range 43 - 83 22-74 22 -66

DISTAL RECTOANAL EXCITATORY REFLEX 917

pressure of two standard deviations above the prein-
flation resting pressure was noted. An attenuated or
diminished excitatory response was defined as anal
sphincter contraction at the expected time interval
after balloon distention but failing to meet the crite-
rion outlined earlier for excitatory response. The re-
sponse was considered absent when no excitation
could be observed in distal channels. The latency of
distal excitatory response reflex was the time interval
in seconds from onset of balloon distention to the
onset of excitation. Pudendal nerve terminal motor
latency was determined using the technique de-
scribed by Kiff and Swash."

RESULTS

All controls revealed an excitatory response on bal-
loon reflex testing with either 20 or 40 ml of rectal
distention volume (Fig. 1). Pudendal nerve terminal
motor latency was normal in all controls except one.
Resting pressure was lower in both patient groups,
but the difference between controls and patients with
excessive defecatory straining was not statistically sig-
nificant (Table 2). However, both patient groups re-
vealed decreased squeeze pressure compared with
controls (Table 2).

Four different types of abnormal reflex responses
were identified in patients with idiopathic inconti-
nence and excessive defecatory straining, namely,
diminutive excitation, excitation only at high volumes
(120 ml) of distention, delayed excitation (prolonged
latency), or an absent response (Figs. 2-5) Ten pa-
tients with fecal incontinence had normal PNTML but
had abnormal distal RAER. Five patients had abnor-
mal PNTML but had normal distal RAER. In 15 pa-
tients, evidence of pudendal neuropathy was de-
tected on both tests. In patients with excessive
defecatory straining, results of both tests were abnor-
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Figure 1. Normal distal rectoanal excitatory reflex.
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Table 2.
Resting and Squeeze Pressure

Fecal Incontinence n = 30

Obstructed Defecation n = 14

Control Subjects n = 20

Resting pressure
Mean, mmHg 35.8
Range, mmHg 7.2-107

Squeeze pressure
Mean, mmHg
Range, mmHg

45.8
12.6 - 102

70.8 79.6
22.7-109.5 26.4-135.8
81.2 132.3
39.6 - 140 86.2-210.9
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Figure 2. Diminutive distal rectoanal excitatory reflex but
with normal latency.

mal in six patients, and eight patients had abnormal
reflex but normal PNTML. No patient in this group
had abnormal PNTML in the presence of a normal
reflex response.

DISCUSSION

The impact of electrophysiologic testing in the
management of pelvic floor disorders is uncertain.
Although it is reassuring to document pudendal neu-
ropathy by objective testing, its clinical use is limited.”
The test is attractive because it is repeatable,'® and
being quantitative, it permits retrospective compari-
son and determination of progress of neuropathy.

However, in a proportion of patients, albeit small,
PNTML is unobtainable because of the inability to
locate the pudendal nerves and to deliver the stimu-
lus. This may be the result of anatomic or technical
reasons, e.g., in patients with a long anal canal or a
physician who is inexperienced in the testing proce-
dures. In vet another minority, nerves may be dam-
aged so extensively that they are incapable of re-
sponding to an electrical stimulus. Under these
circumstances, it is difficult to know whether lack of
response is the result of extensive nerve damage or of

an inability to locate the nerve and deliver the stim-
ulus. Obtaining objective evidence of pudendal neu-
ropathy with balloon reflex testing is attractive be-
cause it is not necessary to locate the pudendal
nerves, and special training and equipment are not
required. Moreover, the simultaneous presence of in-
hibitory reflex in the upper anal canal is confirmatory
evidence that an adequate stimulus has been deliv-
ered, and this knowledge serves as proof of delivery
of the stimulus.

Patients with excessive defecatory straining who
had normal resting but decreased squeeze pressure
without fecal incontinence could be considered to
have early pudendal neuropathy. Distal RAER was
abnormal in eight of these patients, despite normal
PNTML. These findings are interesting in that they
seemingly suggest that distal RAER may be a more
sensitive index of pudendal neuropathy. The reason
for this may be that balloon reflex, which is elicited by
distention of the rectum with air, may represent phys-
iologic testing because it simulates more closely nor-
mal rectal distention by flatus. This is in contrast to an
electrical or artificial stimulus applied directly to the
nerve in the nerve stimulation technique. It is con-
ceivable that a damaged nerve may respond to direct
application of an electrical stimulus, whereas the
same nerve may be unresponsive to a more physio-
logic, subtle, and indirect stimulus of rectal distention,
accounting for the increased sensitivity of balloon
reflex testing. This could also explain why an occa-
sional patient with normal PNTML despite clinical
disease may have abnormal results on manometry.
Moreover, because the stimulus of rectal distention
tests both afferent and efferent reflex pathways com-
pared with testing of only the efferent arc by an
electrical stimulus, results in the former may be ab-
normal more ofien, and this explains its heightened
sensitivity.

It is not uncommon to encounter patients who have
normal PNTML, despite compromised squeeze pres-
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Figure 3. Rectoanal excitatory reflex elicited only at high volume (120 ml) of inflation.
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Figure 4. Delayed latency of distal rectoanal inhibitory
reflex.

sure, as noted in ten patients with fecal incontinence
and eight patients with excessive defecatory straining
in the present series. A test capable of confirming
pudendal neuropathy in such patients may be a useful
complementary addition to the armamentarium of
coloproctologists. The finding that the RAER was ab-
normal in all of these 18 patients suggests that the
RAER may prove to be such a test. Although it may be
argued that normal PNTML in these 18 patients ex-
cludes pudendal neuropathy, the presence of clinical
disease and low squeeze pressures suggests pudendal
neuropathy. Comparison of PNTML and distal RAER
testing with single-fiber EMG may resolve this issue.
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Figure 5. Absent distal rectoanal excitatory reflex.

Conversely, the finding of increased PNTML and a
normal reflex in five patients with fecal incontinence
further confirms the mutual complementary role.
Use of the RAER as an index of pudendal neurop-
athy requires that preferably a more accurate comput-
erized and not manual manometry system be used for
analysis, graphic display of the reflex, and calculation
of its latency. The single most important drawback of
using reflex as an index of neuropathy is that lateral-
ization of a lesion is not possible. The reported use of
pudendal nerve decompression in treatment of erec-
tile dysfunction'" and the speculative future role of
such a procedure in treatment of fecal incontinence or
prevention of cumulative stretch-induced pudendal
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nerve damage make split pelvic floor testing desir-
able.

We have found that excitation reflex is often
present in the upper anal canal, even in the absence
of a distal excitatory reflex response. Furthermore, in
some patients with fecal incontinence, proximal exci-
tatory and inhibitory responses may be transmitted to
the distal anal canal because of lack of contraction of
the distal EAS. This transmitted excitation should not
be confused with the distal excitation reflex per se. We
have observed that such a transmitted excitation is
usually followed by an inhibitory response, even in
the distal anal canal. On the other hand, a bona fide
distal excitatory response should be the only re-
sponse in the distal anal canal without a tagged in-
hibitory response.

CONCLUSIONS

The invasive nature of EMG, the inability to deter-
mine PNTML in some patients, and the lack of facili-
ties for electrophysiologic testing in some centers call
for a more universally available, relatively easily per-
formed, supplementary method to document puden-
dal neuropathy. Results of the present study suggest
that qualitative abnormalities of the distal RAER can
provide evidence of pudendal neuropathy and serve
as an alternative technique to document pudendal
nerve damage. It is not the purpose of this article to
advocate that RAER should replace PNTML determi-
nation as an index of pudendal neuropathy but to
suggest that more careful scrutiny of RAER may serve
as an addendum to existing electrophysiologic tech-
niques used to document pudendal neuropathy.
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