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Sexual and Bladder Dysfunction in Cauda 
Equina Syndrome: Correlation with Clinical and 

Urodynamic Studies
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Study Design: Retrospective cohort study.
Purpose: To analyze the clinical and sphincteric outcomes and the extent of sexual dysfunction (SD) in subjects with cauda equina 
syndrome (CES) and to assess their correlation with patient-reported and clinical/urodynamic parameters.
Overview of Literature: Despite vast literature present for CES, extent of the problem of SD in CES patients has not received 
enough attention as reflected by the limited information in literature. Little is known about exact prevalence at presentation or about 
the recovery. A better understanding of SD and bladder dysfunction in CES secondary to lumbar disc herniation is essential as it com-
monly occurs in the sexually active age group.
Methods: All cases of cauda equine syndrome secondary to lumbar disc herniation were recruited. Biographical and clinical data, 
history, examination findings, operative variables, recovery, and SD were noted. Water cystometry and uroflowmetry were done pre- 
and postoperatively. The International Index of Erectile Function questionnaire and Female Sexual Function Index were used to assess 
SD among the men and women, respectively.
Results: A total of 43 patients with up to 2.94-year follow-up were included. Urodynamic studies were found to correlate significantly 
with age, days of bladder involvement, perianal numbness, and motor weakness (p<0.01). In step-wise regression analysis, perianal 
sensation and overall motor weakness were bladder function determinants. Bladder function recovery was directly related to the 
number of delay days (t=2.30, p<0.05) and with unilateral leg pain (t=2.15, p<0.05). Significant correlation between SD with age and 
days of bladder involvement before surgery was found (p<0.01).
Conclusions: Surgery timing is related to patient’s functional and sexual outcomes. Patients with unilateral leg pain and hypocon-
tractile bladder have better outcomes. SD is a remarkable problem in CES.
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Introduction

Cauda equina syndrome (CES) is a rare problem, with 
prevalence among patients with low back pain of ap-

proximately four in 10,000 [1]. Mixter and Barr [2] firstly 
described CES attributing the neurological and urological 
symptoms to herniated lumbar disc, which causes cauda 
equina compression that requires urgent decompression. 
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Nearly 45% of CES cases in literature are attributed to 
herniated disc [3]. A total of 1%–2% of all disc herniations 
are known to progress to CES [4,5].

Though the exact definition of CES is ambiguous, 
Fraser et al. [3] stated that it included at least one or 
more symptoms of loss of sensation in the saddle area, 
sphincter dysfunction (bladder and/or bowel), and/or 
sexual dysfunction (SD), often in combination with pos-
sible neurologic deficit in the lower limb (motor/sensory 
loss, reflex change). Despite the vast literature present for 
CES, the extent of SD problem in patients with CES has 
not received enough attention as reflected by the limited 
information in literature. Little is known about its exact 
prevalence at presentation or recovery [6,7]. Furthermore, 
its incidence and relation to clinical variables and investi-
gations have not been studied in detail.

A better understanding of SD and bladder dysfunction 
in CES secondary to lumbar disc herniation is essential as 
it commonly occurs in the sexually active age group. The 
objectives of this study were to investigate SD and bladder 
dysfunction in patients who were operated for CES sec-
ondary to lumbar disc herniation, to find for correlation 
between SD and the clinical variables, and to ascertain the 
patients’ wishes and potentials for establishing sexual con-
tacts.

Materials and Methods

A retrospective analysis with prospective follow-up of our 
patients who were operated for CES secondary to lumbar 
disc herniation was performed. This study was by the 
institutional medical ethical committee of Indian Spinal 
Injuries Centre (IRB approval no., ISIC/RP/2015/060). 
Informed consent was obtained from all the individual 
participants included in the study. The hospital database 
was used to identify the cases, and subsequently, the files 
were reviewed. Preoperative variables regarding age (di-
vided into groups of <20, 20–40, 40–60, and >60 years), 
gender, and clinical details about presence and duration of 
back ache, leg pain, lower limb numbness, weakness, peri-
anal numbness, and bladder and bowel involvement were 
noted. 

Clinical examination findings of the straight-leg raising 
test (SLR; graded as positive if <70° and negative if more 
than 70°), cross-leg SLR (graded as positive or negative), 
sensory deficit (graded as present or absent), motor defi-
cit (graded according to the Medical Research Council), 

perianal numbness (graded as present or absent), and 
voluntary anal contraction (VAC; graded as present or 
absent) were also noted. Attention was particularly paid 
to sphincteric/detrusor function as reflected in the uro-
dynamic studies (UDS; graded as acontractile, hypocon-
tractile, or normal), which all patients had undergone 
preoperatively and at follow-up. All these clinical param-
eters were assessed on follow-up, and the extent of clinical 
recovery was noted.

Details of disc herniation as seen on magnetic reso-
nance imaging, surgical procedure, and the patient’s post-
operative status were also noted. Preoperative and follow-
up visual analogue scale scores and Oswestry Disability 
Index (ODI) scores were compared. The type of operative 
procedure done and the intraoperative complications were 
noted. Postoperative clinical parameters were re-assessed 
and compared with the preoperative parameters.

SD in men was analyzed using the International Index 
of Erectile Function (IIEF) questionnaire [8], which is 
a set of 15 questions, each of them being scored using 
a 5-point scale. A higher score indicates better sexual 
function. The questions are representative of the follow-
ing five areas of sexual function: erectile function, desire, 
orgasmic function, intercourse satisfaction, and overall 
satisfaction. IIEF assessment is limited by its superficial 
assessment of psychosexual background and the very lim-
ited assessment of partner relationship, both of which are 
important factors in male SD presentation. Analysis of the 
questionnaire should, therefore, be viewed as an adjunct 
to, rather than a substitute for, a detailed sexual history 
and examination. Each area of sexual activity was scored 
separately, and a general score of sexual function was 
obtained by adding the individual scores. SD in the indi-
vidual areas and the total scores was categorized as absent, 
mild, moderate, or severe.

Female SD was analyzed using the Female Sexual Func-
tion Index (FSFI) questionnaire [9]. FSFI consists of the 
following six individual domains: desire, arousal, orgasm, 
pain, lubrication, and satisfaction. Each domain has a 
maximum score of 6 points and a minimum score of 0, 
except desire (1.2) and satisfaction (0.8). Summation of 
the individual scores could yield a minimum score of 2 
points and a maximum of 36 points. A score of less than 
26.55 was considered as a dysfunction [3]. These scores 
were correlated with the preoperative and postoperative 
clinical variables and UDS.

The extent of SD was compared with age, gender, symp-
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toms, clinical recovery, bladder function recovery, UDS 
evaluation, and duration of stay in hospital. The number 
of subjects evaluated for their SD by urologists and the 
treatments recommended and its effects were also noted.

Correlations between the total sexual function score 
and the patients’ age, neural damage duration, and clini-
cal findings were assessed with nonparametric Spear-
man’s correlation coefficient. The effects of age, etiology, 
duration and level of neural lesion, perianal sensation 
(PAS), and sexual function (erectile function, intercourse 
satisfaction, orgasmic function, sexual desire, and overall 
satisfaction) on the general score of sexual function were 
also analyzed using multiple linear regression analysis. 
Mean±standard deviation, t-test, and paired t-test were 
calculated. Statistical analysis was done using IBM SPSS 
Statistics ver. 23.0 software (IBM Corp., Armonk, NY, 
USA).

Results

A total of 59 patients with CES owing to lumbar disc her-
niation who satisfied our inclusion criteria were enrolled. 
A total of 43 (33 men, 10 women) of them were followed 
up. The mean follow-up duration was 2.94 years (range, 1 
to 6.9 years). The patients’ mean age was 43.4 years (42.6 
years in men, 46.1 years in women; range, 20 to 72 years). 
There were two patients below the age of 20 years, 16 be-
tween 20 and 40 years, 20 between 40 and 60 years, and 

five above 60 years.
There were 38 patients (88.4%) and five patients (11.6%) 

who had backache and no backache, respectively. The 
average backache duration was 386 days (range, 1 to 10 
years). A total of 15 patients had backache on follow-
up. A remarkable improvement on back pain pre- and 
postoperatively (t=5.95, p<0.01) was found. A total of 43 
patients had leg pain, of whom 12 (27.9%) had unilateral 
radicular pain whereas 31 (72.1%) had bilateral radicular 
pain. The average leg pain duration was 186 days (range, 
1 to 6 years). Seven patients continued to have leg pain in 
the follow-up.

There were 41 patients who had perianal numbness pre-
operatively and only 26 at follow-up. The average perianal 
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Fig. 1. Graph showing bladder function improvement in relation to surgery tim-
ing in patients with cauda equina syndrome.

Table 1. Comparison of pre- and postoperative variables using paired t-test

Variable Preoperative Postoperative t-value

Back pain (1=present, 0=absent) 0.88±0.32 0.35±0.48   5.93**

Straight-leg raising (1=positive, 0=negative) 0.86±0.35 0.02±0.15 12.69**

Motor weakness (1=present, 0=absent) 0.77±0.43 0.37±0.49   3.93**

Perianal sensation (1=present, 0=absent) 0.09±0.29 0.56±0.5   6.04**

Voluntary anal contraction (1=present, 0=absent) 0.07±0.26 0.28±0.45   2.46*

Urodynamic-study (1=normal, 0=abnormal) 0 0.58±0.5   7.64**

Oswestry Disability Index (scale of 0–100) 64.95±9.29 9.44±11.2 28.29**

Visual Analog Scale–back pain (scale of 0–10) 6.72±1.67 0.79±1.13 20.26**

Visual Analog Scale–leg pain (scale of 0–10) 7.33±1.74 0.72±1.12 22.75**

Bulbocavernosus reflex (1=present, 0=absent) 0.93±0.26 0.67±0.47   2.89**

Perianal numbness (1=present, 0=absent) 0.95±0.21   0.6±0.5   4.32**

Duration of numbness (day) 0.95±0.21 0.93±0.26   1.00 (NS)

Values are presented as mean±standard deviation.
NS, not significant.
*p<0.05. **p<0.01.
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numbness duration was 24 days (range, 1 to 365 days). 
This difference was found to be statistically significant 
(t=4.32, p<0.01) (Fig. 1).

A total of 41 patients had lower limb numbness, with 
average duration at 32 days (range, 1 to 365 days), of 
whom three were unilateral and 38 bilateral. At follow-
up, 27 patients had sensory deficits in the lower limbs. 
This difference was not found to be statistically significant 
(t=1.00, p>0.05). A total of 37 patients had root tension 
sign, which was signified by a positive SLR only in one 
patient during follow-up. This difference was found to be 
statistically significant (t=12.69, p<0.01). Furthermore, 40 
patients had a weak or absent VAC, whereas three were 
normal. Moreover, during follow-up, 32 had weak VAC, 
11 had normal VAC, and none had absent VAC. This dif-
ference was found to be statistically significant (t=−2.46, 
p<0.05).

There were 38 patients who had experienced lower limb 
weakness, with average duration at 19.46 days (range, 1 to 
365 days). Of these, only 34 patients were found to have 
objective lower limb weakness, eight of whom were uni-
lateral and 26 bilateral (Table 1).

All patients had changes in UDS, consistent with detru-
sor involvement as seen in CES. There were 25 who had 
acontractile detrusor, whereas the rest had hypocontrac-
tile detrusor. Furthermore, there were seven patients op-
erated within 24 hours of bladder symptom onset, seven 
between 24 and 48 hours, 13 between 3 and 5 days, eight 
between 6 and 14 days, and eight after 15 days. Moreover, 
20 patients still had bladder dysfunction at follow-up re-
vealed even on UDS (Fig. 1). This difference was found to 
be statistically significant (t=−5.20, p<0.01). The type of 
surgical procedure done is found in Table 2.

The average duration from the time of bowel involve-
ment up to the time of surgery was 26.2 days (range, 1 to 
365 days). One patient had no bowel symptoms, whereas 
the rest had anal incontinence. Furthermore, 18 patients 
had symptomatic bowel disturbance at follow-up. The av-

erage duration of hospital stay was 11.04 days (range, 3 to 
30 days).

There were 36 cases who had 1-level compression, six 
2-level compression, and one 3-level compression. The 
most common level involved was the L4–5 with 22 cases, 
followed by L5–S1 with 11 patients, L3–4 with eight pa-
tients, and L2–3 with two. In cases of more than one level 
of compression, the most remarkable noted intraopera-
tively by the operating surgeon was taken as the level of 
compression.

Age correlated significantly with SD (p<0.01) as as-
sessed by Pearson’s correlation coefficient. In men, the in-
dividual domains of orgasm, sexual satisfaction, and over-
all satisfaction correlated with age (p<0.05). In women, all 
individual domains except desire correlated significantly 
with age (p<0.05). Bladder involvement duration correlat-
ed significantly with SD (p<0.01). Patients who had longer 
bladder involvement were found to be associated with SD 
(Fig. 2).

All the male patients were asked to answer the IIEF 
questionnaire, and the individual domain and total scores 
were analyzed. Of the 33 male patients, SD was noted in 
23 (70%) (mean score, 37.1), whereas 10 (30%) had no 
dysfunction (mean score, 67.4). Distribution of the total 
scores revealed SD to be severe in 6 (18.2%) (mean score, 
19.7), moderate in 7 (21.1%) (mean score, 34.3), and mild 
in 10 (30.3%) (mean score, 49.6). The minimal clinically 
important differences for decrease in IIEF in men was 1.61. 
There was significant correlation between total scores and 
bladder involvement duration (p<0.01) and VAC (p<0.05). 
Erectile dysfunction (mean score, 15.7) was found to be 
mild in eight patients (mean score, 22.5), moderate in 
nine (mean score, 14), and severe in four (mean score, 6). 
Furthermore, it had significant correlation (p<0.01) with 

Table 2. Table exhibiting type of surgical procedure underwent by the patients

Variable No. of 
patients

Mean±standard 
deviation t-value

Type of surgery 1.07 (NS)

Discectomy 27 0.52±0.50

Instrumented fusion 16 0.69±0.47

NS, not significant. 
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Fig. 2. Graph showing correlation between sexual dysfunction and duration of 
bladder symptoms. IIEF, International Index of Erectile Function.
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days of bladder involvement before surgery. Orgasmic 
dysfunction (mean score, 3.8) was found to be mild in five 
(mean score, 7.5), moderate in six (mean score, 4.7), and 
severe in 12 patients (mean score, 1.75). Furthermore, 
it had significant correlation with age (p<0.05), bowel 
involvement at follow-up (p<0.05), VAC (p<0.05), and 
Visual Analog Scale–back pain (p<0.05). Dysfunction 
in desire (mean score, 5.5) was found to be mild in eight 
(mean score, 7.5), moderate in four (mean score, 5.5), 
and severe in eight (mean score, 3.25). It was also signifi-
cantly associated with age (p<0.05), duration to operation 
from onset of bladder symptoms (DOBLD) (p<0.05), PAS 
(p<0.01), bowel involvement at follow-up (p<0.05), and 
VAC (p<0.05). Dysfunction in sexual intercourse satisfac-
tion (mean score, 4.3) was mild in four (mean score, 9.25), 
moderate in nine (mean score, 5.3), and severe in nine pa-
tients (mean score, 1.1). It correlated significantly with age 
(p<0.05), DOBLD (p<0.05), and PAS (p<0.05). Dysfunc-
tion in overall satisfaction was mild in five (mean score, 
7.4), moderate in seven (mean score, 5.3), and severe in 
11 patients (mean score, 2.7). Furthermore, it had signifi-
cant correlation with DOBLD (p<0.05) and VAC (p<0.05) 
(Tables 3, 4).

Of the 10 female patients, SD was noted in 6 (60%) 
(mean score, 4.6), of whom five had not had sexual inter-
course in the last month of follow-up. These five patients 
had minimum scores in each of the subdomains. In the 
sixth patient, the subdomains of lubrication (score, 2.4) 

and satisfaction (score, 2.4) were most affected, followed 
by arousal (score, 2.7) and orgasm (score, 2.8), with desire 
(score, 3.0) and pain (score, 4.4) the least affected. Four 
patients had no dysfunction (mean score, 28.55). The only 
variable that correlated with SD was age (p<0.05). The 
more elderly age group was found to be more affected by 
SD (Fig. 3). Of the six patients in the SD group, three had 
bladder dysfunction, which was proved by UDS, whereas 
the other two had normal bladder function, one of whom 
had a high postoperative ODI score owing to backache 
and the other was an elderly and had lost the desire for sex 
after CES. One patient who had a score marginally below 
normal also had bladder dysfunction. Among the patients 
with no SD, two had abnormal UDS findings whereas two 

Table 3. Comparison of variables and correlation between IIEF scores with age and bladder dysfunction

Variable IIEF Erectile 
function

Orgasmic 
function

Sexual desire 
function

Intercourse 
satisfaction

Overall 
satisfaction Total IIEF score

Age (yr)a) 0.3075 -0.0624 -0.4049* -0.5459* -0.3779* -0.3371 -0.3372

DOBLDb) 0.4977** -0.4540** -0.3368 -0.3611* -0.3810* -0.4268** -0.4461**

IIEF, International Index of Erectile Function; DOBLD, duration to operation from onset of bladder symptoms.
*Significant at p<0.05 level. **Significant at p<0.01 level. a)Age group (yr): <20, 20–40, 41–60, and >60. b)DOBLD group: <24 hr, 24–48 hr, 3–5 day, 6–15 day, and >15 
day.

Table 4. Comparison of variables and correlation between IIEF scores and other parameters

Variable IIEF Erectile 
function

Orgasmic 
function

Sexual desire 
function

Intercourse 
satisfaction

Overall 
satisfaction

Total IIEF 
score

Bowel dysfunction (1=present, 0=absent) 0.2755 -0.3079  -0.3747* -0.3513* -0.302 -0.3051  -0.3247

Perianal sensation (1=present, 0=absent) -0.294 0.1595 0.2278    0.4385**     0.3575*    0.3688*   0.2768

Voluntary anal contraction (1=present, 0=absent) 0.3152 -0.1427  -0.3673* -0.3910* -0.3363 -0.3831*   -0.3562*

Visual Analog Scale–back pain (scale 0–10) 0.2369 -0.1857  -0.4231* -0.1219 -0.2744 -0.3914* -0.3331

IIEF, International Index of Erectile Function.
*Significant at p<0.05 level. **Significant at p<0.01 level.
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patient’s age. IIEF, International Index of Erectile Function.
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had normal bladder functions. The total and all individual 
domain scores of FSFI except desire had remarkable cor-
relation with age. Nevertheless, there was no remarkable 
correlation regarding duration of bladder dysfunction be-
fore surgery, sensory numbness, postoperative UDS, and 
any other pre- or postoperative variables. Of the total 43 
cases, 29 (67%) had SD based on the IIEF and FSFI ques-
tionnaires, and these patients had remarkable correlation 
with age and duration of bladder involvement before sur-
gery.

Discussion

CES is a rare and potentially disabling condition with 
remarkable medical and social morbidity. It is also associ-
ated with remarkable medico-legal workload and costs 
[10,11]. Although the diagnosis is mostly performed on 
clinical grounds, it lacks sensitivity and specificity [12]. 
Magnetic resonance or computed tomography imaging 
demonstrates the exact location of compression and its 
causal element.

Urgent surgical decompression by the offending mate-
rial is the only effective measurement in CES. At present, 
there is substantial evidence that surgical decompressive 
procedures <48 hours yield remarkably better results than 
those >48 hours [13]. Available evidence in literature 
regarding CES is mainly concerned about bladder out-
comes, motor function, general quality of life, and back 
or leg pain. Details about outcomes of defecation and/
or sexual function are only marginally described, even 
though they are, by definition, often impaired in patients 
with CES [6,14,15]. Also, guideline review in CES was not 
mentioned [16].

Micturition, defecation, and especially sexual function 
are topics of uncertainty owing to embarrassment and 
resistance to discuss the symptoms by the patients [3,6]. 
Also, dearth in prognostic data leads the patient to a posi-
tion of maximum concern. This study aims to evaluate the 
outcome of CES after decompressive surgery with particu-
lar interest in micturition, defecation, and sexual function 
and the attitude of patients with CES toward delivered 
hospital care before and after decompressive surgery.

Very few authors have addressed the issue of SD in CES 
owing to lumbar disc herniation. The existing literature 
has not analyzed the different aspects of SD. Only two 
studies have tried to find a correlation between different 
clinical variables and SD by systematic statistical analy-

sis. Few CES outcome studies have shown rates of SD 
greater than 50% at a mean of 2 months, 5 years, and 14 
years of follow-up [16-18]. A meta-analysis revealed an 
overall rate of 43% in 322 patients [13]. Nevertheless, no 
study has evaluated correlation by urodynamic testing. 
To the best of our knowledge, this is the largest series on 
the study of SD in CES that is purely owed to lumbar disc 
herniation. It has been conducted in a specialized spinal 
unit with sufficiently long follow-up. Gleave and MacFar-
lane [19] reported that SD appeared to mirror sphincter 
outcome.

Nevertheless, their study was not based on objec-
tive UDS or involved detailed assessment by standard 
questionnaires. In our objective analysis by UDS and SD 
questionnaires, we found no correlation between sphinc-
ter functions and SD. Our finding of good correlation 
between duration of bladder dysfunction preoperatively 
with SD suggests that the patients might benefit from 
early decompression. This is supported by Hellström et al. 
[20] and Shapiro [21] who suggested early decompression 
to avoid SD. McCarthy et al. [18] found no correlation 
between SD and age, but our study proves that there is a 
remarkable correlation between age and SD, which is con-
sistent by the meta-analysis of Ahn et al. [13].

Podnar et al. [22], with their clinical and electromy-
ography study, reported on sexual function in men with 
cauda equina lesions. They had used the IIEF question-
naire and found that 35%, 24%, and 26% cases had severe, 
moderate, and mild dysfunction, respectively. Normal 
sexual function was found in 15% of the cases. They also 
found orgasmic function to be the most affected, followed 
by erectile function and sexual desire. They found SD to 
be correlated only with age and not with any other vari-
able, including electromyography. In our series, we found 
18.1%, 21.2%, and 30.3% of men to have severe, moderate, 
and mild dysfunction, respectively. Normal function was 
seen in 30.4% cases. Our patients seem to be doing better 
than those in series of Podnar et al. [22]. This could be 
probably explained by the fact that their cases were of a 
long duration without emergent surgical management in 
many of the cases. They also had included cases of varied 
etiologies and even lesions of the conus medullaris, with 
some wheelchair-bound or in need of external supports 
for mobilization. In comparison, our cases are from a 
tertiary spine center that mostly deals with acute man-
agement of CES. We have included a uniform group of 
patients regarding etiology and CES level. Furthermore, 
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none of our cases were wheelchair-dependent or in need 
of external support for mobilization.

Most series have anecdotal reports on the issue of fe-
male SD in patients with CES owing to lumbar disc herni-
ation. We found that 60% of our female patients suffered 
from SD, and it correlated remarkably with the patient’s 
age. This study is the most comprehensive to date on the 
issue of SD in CES owing to lumbar disc herniation. We 
find it to be a remarkable problem in both men and wom-
en. In our series, many patients were found to have suf-
fered from SD. Longer duration of bladder involvement is 
associated with persistent SD at follow-up. SD is a poorly 
addressed issue in CES, and more research is required in 
this matter.

Because this is a retrospective analysis, it has some 
inherent drawbacks. Preoperative sexual history could 
not be obtained in most cases. This is partly due to the 
acute nature of the pathology and the associated pain 
involved that the patient does not involve in any sexual 
experience during this time period. Nevertheless, all our 
patients have stated that they have had sufficient function 
before the onset of symptoms. In our study, we have had 
a smaller number of female subjects making it difficult 
to apply statistical tools for analysis. There are no partner 
report or laboratory observations of individual domains 
of sexual function. Some patients may not want to reveal 
their sexual inadequacies.

Conclusions

Surgery timing is related to functional and sexual out-
comes of patients as early decompression may help in 
regaining sexual functions. Patients with unilateral leg 
pain and hypocontractile bladder have better outcomes in 
bladder function. Every patient must be counseled regard-
ing SD before and after surgery.
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