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ABSTRACT
Background and Aim: Although operation is the most appropriate treatment for Cauda Equina
Syndrome, the effectiveness of operation on clinical symptoms is still under discussion. This study
aimed to determine the prognosis of Cauda Equina Syndrome in patients with lumbar disk surgery
in Al-Zahra Hospital of Isfahan City, Iran, from 2013 to 2015.
Methods and Materials/Patients: In This prospective study, patients diagnosed with Cauda
Equina Syndrome who underwent operation in Al-Zahra Hospital of Isfahan from 2013 to 2015
were followed up for two years and the effect of the surgery on the improvement of their clinical
symptoms was investigated.
Results: In this study, 33 patients with Cauda Equina Syndrome were evaluated. About 24-month
follow-up of patients showed muscle weakness improvement in 26(78.8%) of them. Of all 19
patients with urinary dysfunction, 18(94.7%) recovered. Six (33.3%) cases improved the day after
surgery, 6(33.3%) cases in one month, 4(22.2%) cases in six months, and 2(11.1%) cases within 24
months after the surgery. All 4(100%) patients with bowl disorder also recovered during the study.
One (25%) of them improved the day after operation, 1(25%) one month after the operation and
2(50%) within 24 months following the operation.
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Conclusion: According to the results of this study, operation of the lumbar disks leads to
improvement of Cauda Equina Syndrome, including recovery of sphincter disorders and muscle
weakness, but considering the limitations of our investigation (including a small sample size),
further studies are recommended in this area.

1. Introduction
auda Equina Syndrome (CES) is due to
several lumbar and sacral nerve roots
dysfunction in the lumbar channel. This

radical dysfunction can produce a combination of
clinical effects, but the term CES is only used once this
clinical presentation involves sexual, intestinal, bladder dysfunction and numbness around the anus or the
“saddle area” [1].
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The conus medullaris is the tapered, lower end of the
spinal cord. It occurs near lumbar vertebral levels 1(L1)
and 2(L2), occasionally lower. The upper end of the conus medullaris is usually not well defined. After the spinal cord tapers out, the spinal nerves continue to branch
out diagonally, forming the cauda equina. The pia mater
that surrounds the spinal cord, however, projects directly downward, forming a slender filament called the
filum terminale, which connects the conus medullaris to
the back of the coccyx. The filum terminale provides a
connection between the conus medullaris and the coccyx which stabilizes the entire spinal cord [1].
In a study in Slovenia, the annual incidence of CES was
estimated about 1.8 per million people. Considering the
annual incidence rate of symptomatic disk herniation in
the United States (1500 per million), an estimated score
of 12% of herniated disks trigger CES every year [2]. Clinically, a history based on the lack of sensation around
the anus and sphincter disorder (with or without urinary retention) can reveal the presence of a CES [3].
Three classic patterns of this syndrome have been
described. This disorder can be manifested as follows:
acute and as the first symptom of the lumbar disk herniation (type 1); as a last resort on a long history of
chronic low back pain with or without sciatica (type 2);
or gradually, with slow progress toward anaesthesia and
urinary symptoms (type 3) [3, 4].
The most common cause of CES is the pressure caused
by large central lumbar disk herniation at L5/L4 and S1/
L5 levels. According to Park et al. there is a region with
reduced blood vessels in the proximal section of the
cauda equina root. Changes in blood pressure caused
by pressure on the nerve root can be more important in
this part of the neural roots than elsewhere and its rapid
changes may lead to less compatibility with slower startups. Patients with congenital stenosis of the spinal canal
or its acquired stenosis due to the combination of degenerative disk changes and posterior segmental joints,
followed by thickening of the ligamentum flavum and
shortening of channel cross-sectional area, are likely to
develop CES [5]. Intradural disk has been reported as
one of the rare causes of CES [6].
Various other factors with a lower prevalence have
also been mentioned for CES; i.e. vertebrae damage in
the form of fracture or dislocation. Primary or metastatic vertebral neoplasms can cause pressure, usually
accompanied by obvious pain, often as a chronic condition. Infections associated with the formation of abscess or bone involvement, inside the spinal canal and
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with pressure on it, can cause CES. The vertebral column
is the most common skeletal location for tuberculosis,
and Pott paralysis is well-known term in the literature.
A wide range of iatrogenic causes including manipulation, spinal anaesthesia and postoperative complications like hematoma are also implicated as the cause
of this syndrome. Other lesions such as nerve sheet
tumours, schwannomas, ependymoma, synovial cysts,
tarlov cysts, varicose veins and hydatid cysts have also
been identified [7].
In case of CES suspicion, it is necessary to perform a
neurological examination of the legs, including sensation around the anus, and an examination of the anus
tone. Sensation around the anus can be pushed out to
the sphincter with a mild blow (covered with gloves), or
if uncertain, with a tissue cloth, or an open paper binder.
Afterwards, a rectal examination can also be performed.
Loss or decrease in bulbocavernosus reflex (clitoris or
glans stimulation lead to contracts of the sphincter of
the anus) can be a sign of CES, as the reflex is mediated
by the sacral roots [8].
Surgical urgency for this disorder is controversial. CES
causes a lack of sphincter control, in case of pressure on
the nerve. So, optimal treatment should relieve surgical
pressure in the shortest possible time. Ethical considerations prevented various studies to test this hypothesis
and it is difficult to prove it by revising the articles on
retrospective and cohort studies (level 3 evidence) for
two reasons: first, it is difficult to determine the exact
time that the symptoms have started.
Therefore, it is be difficult to determine the time lag
between symptom onset and surgery. Second, any discussion in this area is ambiguous due to the large number of published articles (mostly retrospective) in the
form of case series containing a mixture of patients with
incomplete CES and those with CES accompanied by
retention [9]. This study aimed to determine the prognosis of Cauda Equina Syndrome caused by herniated
disk after lumbar disk surgery in patients referring to AlZahra Hospital of Isfahan City, Iran from 2013 to 2015.

2. Methods and Materials/Patients
This was a cross-sectional study carried out at Al-Zahra
Hospital in Isfahan City, Iran from 2013 to 2015. Our
samples included 33 patients diagnosed with CES, admitted to the hospital from the beginning of 2013 to the
end of 2015. This study included all confirmed cases of
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CES who had related medical and hospital records and
were accessible at any time.
Also, a defect in the patient’s medical record and the
inaccessibility to the patient or family to complete the
information and not referring of patients for post-operation follow-up were considered as exclusion criteria. The
sampling method was total enumerative i.e., all patients
with CES who were operated in this hospital from the
beginning of 2013 to the end of 2015.
The statistical population consisted of 33 people. Since
the beginning of 2013, patients referred to Al-Zahra Hospital who met the study criteria, were enrolled into the
research and their demographic data, symptoms and history of their illness were recorded in the data collection
forms (this form included two parts of demographic and
clinical data) after obtaining their consent to participate
in the study. The patients were evaluated in terms of
recovery, presence of sensory disorders, sphincter problems, muscle weakness and leg weakness according to
Oxford scale one day, one month, six months, and two
years after the operation and the results obtained were
registered in individual profiles. The Oxford scale measures patients’ muscle strength on a scale of 0 to 5 [10].
Eventually, the collected data were analysed by SPSS
(version 22) using Independent samples t-test (to compare the quantitative data between two groups), Chi-

square (to compare the qualitative data between levels
of each variable), ANOVA (to compare the quantitative
data between the two groups and Mann-Whitney U test
(to compare the ordinal data between the two groups)
at significant level of 0.05.

3. Results
In this study, 33 patients with Cauda Equina Syndrome
were studied and evaluated. The mean (SD) duration
of disease (from symptoms’ manifestation to surgical
intervention) was 8.9(±6.4) day. This period was more
than 48 hours in 15(45.5%) patients and was 48 hours
or less in 18(54.5%) patients. The mean (SD) age of
the patients was 48.9(±13.5) year (range: 29-79 y) and
28(84.8%) patients were male. The mean (SD) BMI of
the patients was 28.63(3.96)kg/m2. Of all subjects,
7(21.2%) had normal weight, 10(30.3%) were overweight, and 16(48.5%) were obese.
The level of involvement in 22(66.7%) cases was L4-L5,
in 4(12.1%) was L3-L4, in another 4(12.1%) was L5-S1,
and in 3(9.1%) was L2-L3. All 33 patients (100%) had
sensory impairment. Also, all 33 patients had varying
degrees of muscle and leg weakness, observed on the
right side of 9(27.3%) patients, on the left in 15(45.4%),
and bilaterally in 9(27.3%) patients. Nineteen (57.6%)
patients suffered from sphincter disorder and all suf-

Table 1. Frequency distribution of sphincter disorder based on demographic and clinical characteristics

Sphincter Disorder

Variables

Muscle Weakness Intensity

Yes

No

P

0

1

2

3

49.1±13.1

48.7±14.6

0.96

48.4±14.4

39

42±16.1

51.8±12.5

Male

17(89.5)

11(78.6)

15(53.6)

1(3.6)

3(10.7)

9(32.1)

Female

2(10.5)

3(21.4)

1(20)

0(0)

0(0)

4(80)

BMI
Mean±SD (kg/m2)

27.3±4.3

30.5±2.6

0.017

9.4±5.4

21

6±3.6

8±10.5

L4-L5

13(92.9)

9(47.4)

0.05

10(45.5)

0(0)

1(4.5)

11(50)

L3-L4

1(7.1)

3(15.8)

2(50)

0(0)

1(25)

1(25)

L5-S1

0(0)

4(21.1)

2(50)

0(0)

1(25)

1(25)

L2-L3

0(0)

3(15.8)

2(66.7)

1(33.3)

0(0)

0(0)

≤48 h

7(36.8)

8(57.1)

8(80)

0(0)

0(0)

7(53.8)

>48 h

12(63.2)

6(42.9)

8(50)

1(100)

3(100)

6(46.2)

Age
Mean±SD (y)
Gender
No.(%)

Disk level
No.(%)

Duration
No.(%)

0.39

0.25

P
0.6

0.3*

0.89

0.17*

0.34*

Data were analysed by Fisher Exact test.
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Table 2. Frequency distribution of improvement of sphincter disorder and sensory impairment

Kind of Disorder

No. (%)

1 Day After
Surgery

1 Month After
Surgery

6 Months After
Surgery

24 Months After
Surgery

Muscle weakness

33(100)

2(7.7)

14(53.8)

4(15.4)

6(23.1)

Urinary disorder

19(67.5)

6(33.3)

6(33.3)

4(22.2)

2(11.1)

Fecal incontinence

4(12.5)

1(25)

1(25)

0(0)

2(50)

fered from urinary incontinence, also 4(12.1%) cases
had fecal incontinence.

1(25%) person within a month, and 2(50%) 24 months after the operation. Table 2 presents the frequency distribution of sensory and sphincter problem at 1 day, 1 month, 6
months, and 24 months after the operation.

According to the Oxford scale, the range of muscle
weakness in these patients was between 0 and 3 (maximum score=5); 16(48.5%) patients with muscle strength
of 0, 1(3%) person with muscle strength of 1, 3(9.1%)
with muscle strength of 2, and 13(39.4%) had muscle
strength of 3. Table 1 presents the frequency distribution
of disorders types according to demographic and clinical
characteristics of the patients. Accordingly, no significant
difference was found in the presence of sphincter disorder in terms of age, gender and level of involvement;
however, the patients with sphincter disorder had lower
BMI (P=0.03). Muscle weakness was also not significantly different in terms of these characteristics.

Studying the status of muscle weakness recovery in patients with the onset of symptoms before surgery showed
that all 15 patients with a disease duration of less than
48 hours recovered (100%), while the rate of recovery in
patients with a duration of syndrome more than 48 hours
was 38.9%, and a significant correlation was observed
between improvement of muscle weakness and duration of the disease (P=0.007). Urinary disorder improved
in 7(100%) patients with symptoms lasting less than 48
hours, and 11(91.7%) patients with symptom duration
more than 48 hours also recovered. No significant difference was found between improvement of urinary disorder
and duration of symptoms (P=0.99). All 4 patients with fecal disorder recovered (symptom lasted less than 48 hours
in all of them). No significant difference was observed in
disease symptoms according to the type of surgery. Table 3
presents the results.

A 24-month follow-up of the patients showed an improved muscle weakness in 26(78.8%) subjects so that
2(7.7%) of them recovered one day after the surgery,
14(53.8%) one month later, 4(15.4%) within 6 months
later, 6(23.1%) within 24 months post-operation, and
7(21.2%) cases did not show any changes. Out of 19
patients with urinary dysfunction, 18(94.7%) patients
recovered that 6(33.3%) of them improved in one day,
6(33.3%) in one month, 4(2.22%) in 6 months, and
2(11.1%) 24 months after the surgery.

4. Discussion
Cauda Equina Syndrome is a neurological emergency,
because it can lead to sphincter disorders and incontinence of urinary and stool in the patients along with
other local and paralytic symptoms, in case of contin-

All 4 patients with stool disorder also recovered during
the time of study (100%), i.e., 1(25%) person after one day,

Table 3. Frequency distribution of improvement based on duration of symptoms before surgery

Duration of the Disease
Symptoms

22

Kind of Surgery

≥48 h

<48 h

P

Laminectomy,
Discectomy

Laminectomy,
Discectomy, Fusion

P

Muscle weakness

15(100)

7(38.9)

0.007

21(77.8)

5(83.3)

0.99

Urinary disorder

7(100)

11(91.7)

0.99

13(100)

5(83.3)

0.32

Fecal incontinence

4(100)

0 (0)

>0.99

1(100)

3(100)

>0.99
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ued pressure on the spinal canal. Various studies have
been carried out on the efficacy of different surgical
procedures such as laminectomy, discectomy and vertebral fusion, but there is still no single theory to clarify
to which extend these methods are effective and the
differences in outcomes may be due to surgical skills,
procedure, and symptoms duration before surgery [1].
Therefore, the present study was conducted with the
aim of determining distribution of prognosis frequency
in patients with CES in Al-Zahra Hospital in Isfahan City,
Iran from 2013 to 2015. In this study, 33 patients with
CES (age range:29-77y) were studied. The mean (SD)
duration of symptoms before surgery was 8.9(6.4) day.
Twenty-eight patients were male and the most common involved segment was L4-L5 observed in 22 cases.
Although intervertebral disk herniation symptoms are
more common in young and middle-aged groups due to
occupational causes, because of the progression of the
disease on one hand and tendency of older people to
develop the disease on the other hand, 50% of patients
were 50 years or older. According to the results of our
study, all 33 patients had sensory and muscular weakness and 19 suffered from sphincter disorder. Although
the effect of surgery and urgency was still doubtful, all
33 patients underwent the operation.
A 2-year follow up of the patients showed that muscle
weakness improved in 78.8% of them, specifically 7.7%
of the patients recovered in one day, 53.8% within one
month, 15.4% within six months, and 23.1% within 24
months after the operation. Also, 94.7% of patients
with urinary disorder and 100% of patients with fecal
dysfunction recovered within 24 months, and the prognosis of the treated patients was satisfactory altogether.
Recent guidelines for treating patients with low back
pain and neurological symptoms suggest that suspicious
cases of CES be referred to surgery immediately, but due
to the high percentage of false positives in clinical examinations, definitive diagnosis of the disease should be
made by MRI, because even other imaging techniques,
such as CT cannot fully confirm the presence of CES [11].
When a patient has clinical features of CES, and MRI
confirms it, the current consensus recommends removal of pressure with surgery [9]. According to the results
of our study, duration of symptoms prior to surgery affects the improvement of muscle weakness, but has no
effect on the improvement rate of the sphincter problem. Results of a review study support that only incomplete CES requires urgent surgery to prevent bladder
function degradation.

Based on the current study, in patients with CES accompanied by urinary disorder, the clinical outcome is
undesirable in any case and does not correlate with the
time of surgery. Therefore, such patients can wait until
the next morning to perform an elective surgery, rather
than suffer from a potentially difficult operation during
the midnight while the conditions are less desirable. According to two recently published articles in the UK, the
outcome is independent of the time of surgery [12].
A widely researched review article suggests that interventions within less than 48 hours of symptoms
onset will result in a better outcome than delayed interventions after this period of time. These data have
been selectively reconsidered, and it has been stated
that the outcome of both types of CES (incomplete or
with urinary retention) would be better with interventions within a 24-hour period compared to those after
this time.
In another analysis of selective retrospective collections, the authors found that out of 47 patients undergoing surgery during the 24 hours, 41(87%) recovered
with regard to the bladder function, while out of 46 patients who had undergone surgery after 24 hours only
2(4.3%) subjects improved [13]. Another research, supported the view that early surgery is associated with better results in incomplete CES, but less certain outcomes
were found about CES with urinary retention [14].

5. Conclusion
According to the results of this study, the operation of
the lumbar spine surgery leads to improvement in CES,
including sphincter disorders and muscle weakness.
However, due to the limitations of our study, including a
small sample size, further studies are recommended to
reach stronger conclusions.
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