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Abstract

Background

Cauda equina syndrome (CES) is a rare neurologic complication of lumbar herniated disc

for which emergency surgical decompression should be undertaken. Despite the common

belief that the restoration of functions that are affected by CES can take several years post-

operatively, follow up seldom exceeds the first year after surgery. Long term outcome of

especially micturition, defecation and sexual function—which are by definition affected in

CES—are unknown. The aim of this study is to evaluate 1) postoperative long term outcome

of micturition, defecation and sexual function in CES patients 2) attitude of patients towards

received hospital care with regard to (recovery of) these functions.

Methods

CES patients were selected by screening the records of all patients operated on lumbar herni-

ated disc in our university hospital between 1995–2010. A questionnaire was sent to the selected

CES patients evaluating current complaints of micturition, defecation and sexual function and

attitude towards delivered care with focus on micturition, defecation and sexual function.

Results

Thirty-seven of 66 eligible CES patients were included (response rate 71%, inclusion rate

56%). Median time after surgery was 13.8 years (range 5.8–21.8 years). Dysfunction at fol-

low up was highly prevalent: 38% micturition dysfunction, 43% defecation dysfunction and

54% sexual dysfunction. Younger age at presentation was associated with sexual dysfunc-

tion at follow up: for every year younger at presentation, odds ratio for sexual dysfunction at

follow up was 1.11 (p = 0.035). Other associations with outcome were not identified. Two-

third of the CES patients wished their neurosurgeon had given them more prognostic infor-

mation about micturition, defecation and sexual function.

Conclusion

The presented data demonstrate that dysfunction of micturition, defecation and sexual func-

tion are still highly prevalent in a large number of CES patients even years postoperatively.
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These alarming follow up data probably have a devastating effect on personal perceived

quality of life, which should be studied in more detail. CES patients communicate a clear

demand for more prognostic information. The presented figures enable clinicians to inform

their CES patients more realistically about long term postoperative outcome of micturition,

defecation and sexual function after surgical intervention.

Introduction

Cauda equina syndrome (CES) is a rare condition caused by compression of several nerve

roots of the cauda equina, including lower sacral nerves influencing the bladder, rectal and

genital function, most often due to a herniated disc.[1] It’s classical presentation consists of

loss of sensation of the saddle area, sphincter dysfunction (bladder and/or bowel) and/or sex-

ual dysfunction, often in combination with motor deficit with or without reflex changes of the

lower limbs.[1,2] Diagnosis is mostly performed on clinical grounds followed by magnetic res-

onance (MR) or computed tomography (CT) imaging demonstrating the exact location of

compression and its causal element. Surgical spinal decompression by bone and herniated disc

removal is the only effective measurement that should be taken as soon as possible in case CES

is diagnosed. The influence of timing of surgery on outcome has been a topic of hot debate in

literature and there is now substantial evidence that decompression within 48 hours yields sig-

nificantly better outcomes than decompression after 48 hours.[3]

Literature about evidence in timing of surgery for CES is limited in two distinctive ways.

Firstly, outcome measurements in published studies are mainly concentrated around bladder

function, motor function, general quality of life and sciatic pain. Details about outcome of def-

ecation and/or sexual function are only marginally described, even though those functions are,

by definition, often impaired in patients with CES.[2,4–7] Reasons for this trend are varying,

but especially the embarrassment accompanying the conversation about these topics–from the

perspective of the patient as well as the doctor–should not be underestimated.

Secondly, follow-up of CES patients by neurosurgeons or neurologists rarely passes the first

few years after first encounter. Obviously, some studies do include individual patients with fol-

low up of several years, however, those patient numbers are small (n�8 patients)[8,9] and eval-

uation of outcome seldom includes defecation and sexual function.[10–23] Since it is known

that both urethral and anal sphincter function can improve even after several years post-sur-

gery,[8,10,24,25] it seems sensible to evaluate long term outcome up to a decade or more after

decompressive surgery, next to the evaluation after one or two years.

The lack of information about long term recovery of micturition, defecation and sexual func-

tion is bothersome in the case of CES in particular. CES patients pre-eminently face a long

period of recovery, and the lack of prognostic data prevents the clinician from informing CES

patients about recovery prospects of micturition, defecation and sexual dysfunction. This poses

the patient in a position of maximum uncertainty. The fact that micturition, defecation and

especially sexual function are topics which are difficult to discuss, makes the patient and his or

her partner even more prone to discomfort and isolation when experiencing complaints.

Aims of this study are to evaluate 1) the outcome of CES after decompressive surgery with a

minimum follow up of several years, and with a particular interest in micturition, defecation

and sexual function; 2) predictors for outcome of these functions; 3) the attitude of CES

patients toward delivered hospital care before and after decompressive surgery.
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Material and methods

In a previous publication[7] the authors described a cohort of 75 patients with cauda equina

syndrome (CES), focusing on presentation and outcome up to several months postoperatively.

The cohort was selected through screening medical records of patients who had had surgery in

the Leiden University Medical Center (LUMC; referral hospital for spinal surgery) with sur-

gery code “lumbar discectomy” or “recurrent lumbar discectomy” between January 1995 and

September 2010. According to consensus of literature, definition of CES was set by presence of

one or more of the following: 1) dysfunction of micturition and/or defecation, 2) altered sensa-

tion of the saddle area, 3) sexual dysfunction, with possible neurologic deficit in the lower

limbs (motor or sensory loss or reflex changes).[1,2]

For the current study, contact details of all 75 patients were traced after approval of the

local medical ethical committee was granted. In case of death, elusive contact details or other-

wise inability to communicate, a patient was considered ineligible for the study. Patients were

sent a questionnaire (hard copy) with an accompanying letter explaining the contents of the

study and an informed consent form that had to be returned together with the questionnaire.

The questionnaire (not validated) covered the following items: 1) medical history; 2) whether

complaints of micturition, defecation, sexual dysfunction, altered sensation of the saddle area

and/or sciatica were discussed at first presentation to the neurosurgeon; 3) whether complaints of

micturition-, defecation- and sexual dysfunction were present at the time of the postoperative

visit at the outpatient department (by default 6 weeks after surgery); 4) whether the neurosurgeon

had paid enough attention to aforementioned complaints during the visit at the outpatient depart-

ment; 5) whether complaints of micturition, defecation and/or sexual dysfunction are currently

present; 6) whether the neurosurgeon–before or after decompressive surgery–had said anything

about the prognosis of micturition, defecation and/or sexual function; 7) whether the patient had

wished for more information from the neurosurgeon about the prognosis of micturition, defeca-

tion and sexual function.

After the initial invitation by hard copy mail, patients which had not sent back the question-

naire were contacted by telephone and asked whether they wanted to participate in the study.

If so, a second questionnaire was sent (hard copy). Data of Case Record Forms were collected

in Excel and imported in IBM SPSS Statistics version 23.0.

In addition, the following patient characteristics were collected from the medical file: gen-

der; age at surgery; level of herniated disc according to file; duration of complaints of herniated

disc at presentation (defined by onset of sciatica); duration of CES complaints at presentation;

micturition/defecation/sexual dysfunction at presentation according to file; time between pre-

sentation at first doctor and decompressive surgery (in hours). To correlate the patients experi-

ences with the medical file, medical notes about micturition/defecation/sexual function at

follow up at the outpatient clinic were collected from the medical file as well.

Statistical analysis

IBM SPSS Statistics version 23.0 was used for analysis. Comparing independent groups with

categorical variables was done with Chi Square test; Mann-Whitney U test was used in case of

numerical variables. For comparisons between paired groups of categorical variables, McNe-

mar’s test was done. Binary logistic regression models were used to evaluate predictors for mic-

turition, defecation and sexual dysfunction at long term follow up, with inclusion of the

following variables: gender; age; duration of complaints of herniated disc at presentation; dura-

tion of complaints of CES at presentation; time to decompression. Dysfunction of defecation

at presentation (according to the file) was added to the models for micturition and sexual dys-

function at follow up; dysfunction of micturition at presentation (according to the file) was
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added to the models for defecation and sexual dysfunction at follow up. Before running the

regression models, missing data was imputed using five imputation sets for the following vari-

ables: duration of complaints of herniated disc (n = 2 missing); duration of complaints of CES

(n = 2 missing); defecation dysfunction at presentation (n = 7 missing). For the regression

model, time to decompression was stratified into six groups: <13 hours; 13–24 hours; 25–36

hours; 37–48 hours; 49–72 hours;>72 hours.

Results

Baseline

Thirty-seven patients were included (Fig 1). Response rate was 71% (10 additional patients

responded with a wish to not participate). Patient characteristics (retrieved from the medical

file) are depicted in Table 1.

Baseline characteristics of patients who responded (gender; age at surgery; duration of her-

niated disc complaints at presentation; duration of CES complaints at presentation; prevalence

of dysfunction at presentation) were compared with non-responders and revealed no statisti-

cally significant differences (smallest p-value 0.174).

The majority of patients was referred to the LUMC by neurologists from referring hospitals

(n = 29). The remaining were referred by neurologists from the LUMC (n = 6), by doctors in

the accidents & emergency department of the LUMC (n = 1) or by the general practitioner

(n = 1). All patients were surgically decompressed. Time to decompression was 7–12 hours

(n = 2), 13–24 hours (n = 21), 25–48 hours (n = 11), 49–72 hours (n = 1) or >72 hours (n = 2).

Surgical decompression of the latter two patients was delayed primarily by the first doctor

where they presented: decompressive surgery took place within 24 hours after first presenta-

tion at the neurosurgeon (exact start of CES complaints before presentation was not retrievable

from the medical file) and within 72 hours after first presentation at the neurosurgeon (start of

CES complaints was 21 days before presentation: extreme patient delay).

Fig 1. Inclusion of patients.

https://doi.org/10.1371/journal.pone.0175987.g001
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When asked what they had discussed with the neurosurgeon at presentation, most patients

mentioned altered sensation of the saddle area (n = 24), sciatica (n = 24) and dysfunction of

micturition (n = 24). Only 9 patients reported to have discussed dysfunction of defecation.

One patient did not answer this question with regard to sexual dysfunction, of the remaining

36 patients, 5 indicated to have discussed sexual dysfunction at the moment of presentation (of

whom 2 male and 3 female).

Follow up at the outpatient department

The median time between surgery and follow-up of CES patients at the outpatient department

(FU OPD) was 56 days postoperatively. One respondent did not answer any question about

FU OPD, two additional respondents did merely not answer the question about sexual dys-

function at FU OPD. Patient reported data (retrieved from the questionnaires) and doctor

reported data (retrieved from the medical files) are mentioned separately and, in addition, are

compared to each other.

Micturition. Patient reported data demonstrated 58.3% (21/36) dysfunction of micturi-

tion. Doctor reported data displayed dysfunction in 37.0% (27 files with micturition documen-

tation, 10 marked as dysfunction). The differences in reporting dysfunction between patient

and doctor data did not reach statistical significance(p = 0.289).

Defecation. Patient reported data displayed 47.2% (17/36) dysfunction of defecation. Doc-

tor reported data demonstrated dysfunction in 23.8% (21 files with defecation documentation,

Table 1. Patient characteristics at presentation (n = 37).

n

Male gender 18 (48.6%)

Mean age in years 44.6 (SD 10.2; range 29–67)

Median duration of complaints of herniated disc in daysI 30 (range 1–5110)

Level of disc lesion according to file II

L1-L2 1

L2-L3 2

L3-L4 1

L4-L5 12

L5-S1 21

L6-S1 1

Median duration of complaints of CES in hours III 48

Micturition dysfunction 34 (91.9%)

Altered sensation of the saddle area 36 (97.3%)

Sciatica 35 (94.6%)

Defecation dysfunctionIII 23 (76.7%)

Sexual dysfunctionIV 12 (100%)

Decreased anal sphincter toneV 18 (64.3%)

Decreased anal sphincter reflexVI 13 (56.5%)

Iavailable for n = 35
IItotal adds up to 38 due to one patient with a double lesion (L2-L3 and L4-L5)
IIIavailable for n = 30
IVavailable for n = 12
Vavailable for n = 28
VIavailable for n = 23.

https://doi.org/10.1371/journal.pone.0175987.t001
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5 marked as dysfunction). The differences in reporting dysfunction between patient and doctor

data did not reach statistical significance (p = 0.219).

Sexual dysfunction. Patient reported data revealed 55.9% (19/34) sexual dysfunction (of

whom 9 male and 10 female). Doctor reported data were lacking, since only 7 files contained

documentation about sexual function (5 male and 2 female): 4 were indicated to have dysfunc-

tion (3 male, 1 female). The differences in reporting dysfunction between patient and doctor

data revealed no statistical significant differences (p = 1.000).

Whether the neurosurgeon had paid enough attention to complaints of micturition, defeca-

tion and sexual function at FU OPD was answered by 28/37 patients (no response n = 4, ‘not

applicable’ n = 5). One quarter (7/28) judged that the neurosurgeon did not pay enough atten-

tion to their complaints at FU OPD; 5 of them were female.

Long term follow up

The median follow up time at the moment of answering the questionnaire was 13.8 years after

decompressive surgery (range 5.8–21.8 years). Mean age at long term follow up was 57.8 years

(SD 11.6). None of the patients reported current medical conditions likely to influence mictu-

rition and defecation. Three patients reported to suffer from diabetes mellitus, which was con-

sidered by the authors as a disease possibly influencing sexual function.

Micturition. Micturition dysfunction secondary to CES was present in 37.8% (14/37).

Complaints that were mentioned: catheterization (n = 3); incontinence (n = 1); abnormal sen-

sation of voiding (n = 3); combination of the latter two (n = 4); inability to void completely

(n = 1); combination of abnormal sensation of voiding, incontinence and unable to void

completely (n = 1); not specified (n = 1). Another 5 patients reported ‘new’ complaints that

were not present at FU OPD and thus not designated as caused by CES (designated causes:

prostate problems [n = 3], gynaecological prolapse [n = 1], surgery [n = 1]). One additional

patient (male, 52 years old) indicated micturition problems at FU OPD but mentioned drip-

ping as his only current complaint, which was regarded as prostate problems.

Defecation. Defecation dysfunction secondary to CES was present in 43.2% (16/37).

Complaints that were mentioned: abnormal sensation of passing stool (n = 4); abnormal sensa-

tion of passing stool and incontinence (n = 1); manual evacuation of stool (n = 2); constipation

(n = 1); combination of constipation with abnormal sensation of passing stool (n = 2), inconti-

nence (n = 1) or uncontrolled flatus (n = 1); not specified (n = 4).

Sexual dysfunction. Sexual dysfunction believed to be secondary to CES was present in

54.3% (19/35), of whom 9 male and 10 female (NB: one of those patients indicated to suffer

from diabetes mellitus). Complaints were: dysaesthesia of the genital region (n = 8); combina-

tion of dysaesthesia of the genital region with problems to reach orgasm (n = 3) or with erectile

dysfunction (n = 4); delayed erection and orgasm (n = 1); not specified (n = 3).

Prevalences of dysfunction were compared between short (FU OPD) and long term follow

up; for micturition dysfunction, it had decreased significantly (Table 2; p = 0.008).

Table 2. Proportion of patients with complaints: comparison between short and long term follow up.

At FU OPD At long term follow up p-value

Micturition dysfunction 58.3% (21/36) 36.1% (13/36) 0.008

Defecation dysfunction 47.2% (17/36) 41.7% (15/36) 0.500

Sexual dysfunction 55.9 (19/34) 52.9 (18/34) 1.000

NB: due to some missing responses for FU OPD, for these comparisons n = 36 and n = 34 instead of n = 37

https://doi.org/10.1371/journal.pone.0175987.t002
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Information about prognosis

Two-third (22/35) of patients indicated not to have received any information from the neuro-

surgeon–before or after surgery–about the recovery of micturition, defecation and/or sexual

function (Fig 2). More and/or better information from the neurosurgeon about the recovery of

functions was demanded by 23 patients (65.7%).

Predictors for long term outcome

Due to quasi-complete separation of the data of micturition dysfunction at presentation (sign

was present in almost all patients), this variable could not be included in the regression models

as a potential predictor. None of the tested variables (gender; age; duration of complaints of

herniated disc at presentation; duration of complaints of CES at presentation; time to surgery)

were identified as a predictor for long term outcome of micturition or defecation. Younger age

at presentation was significantly associated with more sexual function dysfunction at follow

up: for every year younger at presentation, odds ratio for sexual dysfunction at long term fol-

low up was 1.11 (p = 0.035).

Next to the outlined regression analysis, the cohort was evaluated in detail with regard to

two presenting characteristics that were described by others to be of predictive value for worse

outcome: 1) complete saddle anesthesia and[17,19] and 2) significant sphincter dysfunction

(defined as either necessary urinary catheterization at presentation for bladder dysfunction

and as decreased anal sphincter tension in combination with absent anal sphincter reflex for

bowel dysfunction)[17]. With regard to the first characteristic: six of our patients presented

with complete saddle anesthesia. At long term follow up, all 6 patients (100%) reported defeca-

tion dysfunction and 4 of them (66.7%) reported micturition dysfunction. Of the 31 patients

without complete saddle anesthesia at presentation, 10 (32.3%) reported micturition dysfunc-

tion at follow up and 10 (32.3%) reported defecation dysfunction at follow up.

Fig 2. Did you receive information about prognosis of recovery of function(s)?

https://doi.org/10.1371/journal.pone.0175987.g002
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NB: the total number of patients with micturition or defecation dysfunction was 19, includ-

ing 11 suffering from both.

Secondly, significant sphincter dysfunction at presentation, thus either 1) necessary bladder

catheterization or 2) decreased anal sphincter tone in combination with absent anal sphincter

reflex, was evaluated in our cohort. Fifteen patients were given a urinary catheter at presenta-

tion; 5 of them (33.3%) reported micturition dysfunction at follow up. Of the 22 patients not

being given a urinary catheter at presentation, 9 (40.9%) reported micturition dysfunction at

final follow up. Worth mentioning, with regard to evaluating the predicting value of urinary

catheterization at presentation, is that reasons for catheterization are varying among patients:

e.g., it does not substantiate the amount of dysfunction but might be used as a preventive or

diagnostic tool as well. Anal sphincter tone and reflex were not documented for every patient

(Table 1); of the patients with documentation, 11 patients were reported to have both reduced

tone and absent reflex. Of those 11 patients, 6 (54.5%) reported defecation dysfunction at long

term follow up. As a control group, the patients with at least one of the two (either anal sphinc-

ter tone or reflex) to be documented as normal at presentation, were evaluated; this were 16

patients. Four (25%) reported defecation dysfunction at follow up. The remaining 10 patients

that were not evaluated in this respect were patients without documentation of both anal

sphincter tone and reflex at presentation or with one of the two being positive and the other

one not documented.

Discussion

Although CES patients undergo acute surgical decompression as a salvage procedure for their

deteriorating or absent urinary, defecation and genital function, outcome is usually not evalu-

ated in follow up visits. The presented results of this retrospective survey are alarming as at

least one third of patients report micturition problems and about half of all patients complain

about defecation- and sexual dysfunction years after surgery.

Micturition dysfunction decreases significantly between the follow up at the outpatient

clinic (median 56 days post-surgery) and at long term follow up (median 13.8 years post-sur-

gery), from 58.3% to 36.1% (p = 0.008).

Findings in relation to literature

Earlier studies suggested that recovery of genito-urinary and rectal functions is possible even

several years after decompressive surgery.[8,10,24,25] Up to date, only a few studies have eval-

uated both micturition, defecation and sexual function after decompressive surgery for CES.

The reliability of those results are restricted by small patient cohorts[26] and extremely delayed

decompression[27]. The study of McCarthy et al evaluated outcome of both micturition, defe-

cation and sexual function in a cohort of 42 CES patients with a shorter follow up time than

the current study (mean 5 years, minimum 2.1 years), demonstrating similar rates of dysfunc-

tion of micturition (36%), but slightly higher rates of dysfunction of defecation (60%) and sex-

ual function (57%).[28] The higher rates of defecation and sexual dysfunction in the cohort of

McCarthy et al compared to that of the presented cohort, might suggest that improvement is

still possible several years post-surgery.

Also in the current study, it is displayed that (patient-reported) dysfunction of all three

functions is higher at FU OPD than at long term follow up. Since all figures are reported by

patients, the possibility of tolerance of complaints over time and therefore, a reported lower

rate of dysfunction, should be taken into account.

In our study, younger age at presentation was associated with sexual dysfunction at long

term follow up (OR 1.11 for every year younger at presentation; p = 0.035). This was not
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described earlier. This finding is most likely due to the higher frequency of sexual activity of

younger patients, making them more prone to notice and report sexual dysfunction; indeed,

decreasing sexual desire in elderly women was reported by Hayes earlier.[29] In our patients,

frequency of sexual activity was not evaluated in a structured manner.

Time to decompression is the best described predictor in CES.[3,17,18,30–33] In the pre-

sented cohort, time to decompression was included in the regression analysis as a possible con-

founder, yet was not found to be significantly associated with outcome of evaluated function.

There are multiple reasons for this, such as 1) relatively small patient cohort (several studies

reporting an association were meta-analyses[3,31,33]); 2) outcome was separately evaluated

for micturition, defecation and sexual function instead of evaluated in a combined matter; 3)

relatively few patients were decompressed beyond 48 hours, which was the break point in sev-

eral studies[3,30,33]. Interestingly, none of the included patients were decompressed within 6

hours. Reason might be logistics: patients’ first presentation was often in a referral hospital.

Literature describes several other predictors. Kennedy et al evaluated 19 CES patients with

a minimum follow up of 1.8 years after decompressive surgery, identifying five patients with

poor outcome, with poor outcome defined as any residual deficit regarded as physical or psy-

chological impairment.[17] One of the predictors identified was delayed decompression (>24

hours). Another predictor found was complete perianal anesthesia at presentation: seven out

of 19 patients suffered from this, including all five with poor outcome. Third predictor was sig-

nificant sphincter dysfunction at presentation (bladder or bowel). Significant was defined as

urinary catheterization in case of bladder dysfunction (12/19) and as decreased anal sphincter

tension and absent anal sphincter reflex in case of bowel dysfunction (15/19): of the five

patients with poor outcome, five demonstrated significant bladder sphincter dysfunction and

four demonstrated significant bowel sphincter dysfunction at presentation.

We evaluated our cohort in detail with regard to the latter two predictors that were identi-

fied by Kennedy et al; this was outlined in the results section. Of important note is that in our

study, no binary overall outcome measurement was used as Kennedy et al did (e.g. poor and

satisfactory), which makes the results of Kennedy not directly translatable to our results. Since

micturition and defecation dysfunction were separate outcome measurements in our study, it

seemed sensible to evaluate the patients that were given a urinary catheter at presentation for

micturition dysfunction at follow up and the patients with decreased anal sphincter tone in

combination with absent anal sphincter reflex for defecation dysfunction at follow up.

Summarizing the evaluations of our cohort it can be concluded that: 1) patients presenting

with complete saddle anesthesia do seem more at risk for micturition and defecation dysfunc-

tion at follow up (66.7% versus 32.3% and 100% versus 32.3%, respectively); 2) patients being

catheterized at presentation do not seem to be more at risk for micturition dysfunction at fol-

low up (33.3% versus 40.0%)–not unlikely due to the fact that catheterization at presentation is

not a distinctive characteristic of dysfunction per se; 3) patients with reduced anal sphincter

tone and absent anal sphincter reflex do seem more at risk for defecation dysfunction at follow

up (54.5% versus 25%). However, no firm conclusions can be drawn from these figures since

they were not analyzed through statistics. This was not done because it would create unreliable

regression models: adding the parameters complete perianal anesthesia at presentation, cathe-

terization at presentation and reduced anal sphincter tension plus absent reflex at presentation

to our regression models for outcome of micturition and defecation dysfunction would lead to

overfitting (i.e. when a model consists of more parameters than events). Univariate analysis

would be inappropriate due to the high risk of confounding (which risk is significantly reduced

by using (multivariate) regression models, as was done in this study). Only in a larger cohort

of patients (with thus more events), more parameters can be reliably added to the regression

model.
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Buchner et al presented a cohort of 22 CES patients with a mean follow up of 3.8 years post-

operatively and mentioned absence of complete perianal anesthesia at presentation and female

gender both being predictors of a better postoperative outcome. Postoperative outcome was

graded by level of micturition and divided into four groups: excellent, good, fair or poor.[19]

In the study of Buchner et al, outcome was regarded as “better” when the outcome shifted in

the direction of excellent, regardless where it came from and how much it shifted in that direc-

tion. Doubtless, this is a completely different outcome measurement than the one that was

used in the current cohort, and therefore not unlikely, inducing different correlations. In addi-

tion, the analysis by Buchner et al was univariate, which is more prone to confounding than

the use of multivariate analysis as was done in the current study.

McCarthy et al evaluated 42 CES patients with a mean of 5 years after decompressive sur-

gery and demonstrated 1) female gender to be a predictor of urinary incontinence at follow up

and 2) bowel dysfunction at presentation to be a predictor of sexual dysfunction at follow up.

[28] With regard to the first finding: in our regression analysis, no differentiation was made

between urinary incontinence and other micturition problems at follow up. Evaluating the

outcome for micturition in our study closer, displays that the 6 patients with urinary inconti-

nence at long term follow up, were all female; of the remaining 8 patients with micturition

problems but without incontinence, 3 were female and 5 were male. Thus, indeed, female gen-

der seems to be associated with urinary incontinence at follow up in our cohort as well, how-

ever, no association was seen for the total group with micturition dysfunction. McCarthy et al

identified bowel dysfunction at presentation as a predictor of sexual dysfunction at follow up,

which was not demonstrated in our study. McCarthy et al used univariate models and used

Bonferroni correction for proper interpretation of p-values. The use of univariate models

instead of multivariate models could however be an explanation of identifying a predictor

which was not found in our study. We think that the multivariate regression analysis used in

our study diminished the risk of confounding.

Differences in reporting between doctor and patient

Micturition and defecation dysfunction at FU OPD were more often reported by the patient

than by the doctor (did not reach statistical significance, probably due to small patient num-

bers). For sexual dysfunction, patient and doctor reported data are much more similar. Reason

for this might be that doctors find it easier to discuss micturition and defecation and thus also

get to know (and document) about non-symptomatic patients. Sexual dysfunction, however, is

more difficult to discuss and therefore, is not often discussed when the patient doesn’t bring

up the subject him- or herself. The obvious reason for a patient to bring up this topic is because

complaints are present. Consequently, the doctors notes about sexual function are relatively

more often about dysfunction than the notes about micturition and defecation, suggesting that

discussing sexual dysfunction is a barrier, not only for the patient but for the doctor as well.[6]

Implications

Apart from younger age which was associated with sexual dysfunction at follow up, no predic-

tors were identified. This urges the clinician to be attentive to dysfunction during presentation

and follow up in all CES patients, bearing in mind the presented results of alarming high rates

of dysfunction still years after surgery.

The presented CES patients indicated to be in dire need of recovery prospects. The fact that

the majority did not receive any information of this kind, marks the lack of prognostic data in

CES literature. With the presented data as best available evidence, it is now possible to start

informing CES patients properly.
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Despite recommendations from the Consortium of Spinal Cord Medicine (2010)[34] to

identify threats to sexual wellbeing in high risk spinal patients, discussing sexual dysfunction

in CES patients did not get foothold in current practice yet, which is highly regrettable consid-

ering the presented prevalence of dysfunction. The authors advocate to identify sexual dys-

function in CES patients at an early stage. Bringing up the subject cannot be left to the patient

and is the solemn responsibility of the doctor: too often, the patient is unaware of the link of

CES with sexual dysfunction and is too ashamed to ask.

Limitations

This study might seem the largest cohort of CES patients with long term results which was pre-

sented up to now, however the total number of patients is still relatively small compared to

evaluation studies of other neurological diseases. This restricted cohort size prevents a good

intervention-prognostic variable analysis to predict outcome.

Like all surveys, this questionnaire study faced the problem of non-responding. This study

achieved a response rate of 71% with inclusion rate of 56%. To accommodate for the best

response rate possible, postal surveys were sent instead of web-based surveys[35] and tele-

phone reminders were used as a proven method to improve response rate.[36,37] The average

response rate for patient surveys is about 60%, which figure is deducted from studies published

in 1991,[36] whereas it is well-known that the response rates have been decreasing ever since,

especially for surveys sent by healthcare professionals.[38] More importantly, surveys about

sensitive subjects such as sexual dysfunction are proven to be prone to lower response rates

and display a decreasing response rate over the years as well.[39] Worth mentioning, the cur-

rent study has an extremely long follow up time up to more than 21 years, which makes it

more likely that patients are less prone to participate. Baseline characteristics of responders

and non responders were not significantly different, making response bias unlikely.[40]

Of course, long term follow up creates risks for recall bias; i.e., patients report events differ-

ently from the true course of events due to loss of memory on the concerning item. This is

something that cannot be corrected for in the current study design; any evaluation of long

term outcome will introduce a risk of recall bias.

Obviously, because of the considerable long follow up period, the mean age of included

patients has increased substantially during follow up (from 44.6 to 57.8 years). Increasing age

changes the prevalence of problems of micturition, defecation and sexual function in the gen-

eral population, thus might have also influenced the prevalence of dysfunction in the study

population. Effort was taken to correct where possible: current medication use and co-morbid-

ity was taken into account wherever dysfunction was reported, and where necessary, correc-

tion was used: correction was used for reported complaints that were thought not to be caused

by CES but by other diseases such as urological prostate or gynaecological prolapse problems.

The authors believe that the risk of bias was therefore minimized in this respect.

Conclusion

This study presents data about long term outcome of micturition, defecation and sexual func-

tion in CES after decompression and is unique in three aspects 1) markedly large cohort 2)

lengthy follow up 3) integral evaluation of defecation and sexual function next to micturition.

This report demonstrates dysfunction to be extremely common years after surgery and com-

municates a clear demand from CES patients for more information about their prognosis on

those functions. Without doubt, the presented data adds substantially to the current knowl-

edge about CES. It gives the clinician in spinal care the opportunity to inform CES patients

realistically about long term recovery of micturition, defecation and sexual function after
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decompressive surgery. With regard to the seriousness of genito-urinary and defecation dys-

function and impact on quality of life, a prospective study is necessary to evaluate the risk of

permanent deficit and to identify predictive variables, which can be influenced by intervention

and personal guidance in rehabilitation.
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