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Abstract

Objective: The primary purpose of this study was to determine 
the characteristics and outcomes of the patients admitted at 
our clinics diagnosed with cauda equina syndrome (CES). 
Secondarily, this study will serve as a basis for other comparative 
studies aiming at a better understanding of this condition and its 
epidemiology. Methods: We conducted a retrospective study by 
reviewing the medical records of patients diagnosed with CES 
and neurogenic bladder between 2005 and 2011. The following 
variables were analyzed: gender, age, etiology, topographic 
level of the lesion, time between disease onset and diagnosis, 
presence of neurogenic bladder, time between diagnosis 
and surgery, neurological damage and neurogenic bladder 

persistence. Results: Considering that CES is a rare condition, 
we were not able to establish statistic correlation between the 
analyzed variables and the outcomes of the disease. However, 
this study brought to light the inadequacy of our public health 
system in treating that kind of patient. Conclusion: The study 
shows that despite the well-defined basis for managing CES, we 
noted a greater number of patients with sequels caused by this 
condition, than is seen in the literature. The delayed diagnosis 
and, consequently, delayed treatment, were the main causes 
for the results observed. Level of Evidence IV, Case Series.
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INTRODUCTION

Cauda equina syndrome (CES) is classically characterized by 
compression of the lumbar, sacral and coccygeal nerve roots 
distal to the end of the medullary cone at the height of vertebrae 
L1 and L2.1 Although it is a disease of low incidence in the 
population, at around 1 case per 33000 to 1 case per 100000 
inhabitants,2 its sequelae still generate high public health costs. 
The characteristic clinical signs of the pathology are: intense 
low back pain frequently accompanied by sciatica, saddle 
anesthesia,1-3 sphincterian and sexual dysfunction and 
weakness of lower limbs.1,4 Not all these signs have to be 
present for the diagnosis.1 The clinical history and neurological 
examination lead to the need for diagnostic confirmation through 
supplementary exams such as computed tomography (CT), 
and the gold standard, magnetic resonance imaging (MRI).1 
MRI is mandatory to determine the compression topography 
and the etiology. 
One of the main causes of compression is extruded disc 
herniation3 (Figures 1A-B, 2A-B) tumoral lesions (Figure 3), 
spinal fractures,5-7 canal stenosis,8 infections,9,10 post-surgical 
manipulation, post-spinal anesthesia, ankylosing spondylitis 
and firearm wounds. It requires urgent orthopedic care and its 

treatment of choice continues to be surgical decompression,8,11-13

which, if performed 48 hours before the onset of the symptoms,14 
reduces the neurological damage2,12,13 and improves the 
patient’s prognosis.
The primary goal of this study is to analyze the characteristics 
of the cases and outcomes of the patients hospitalized for 
CES treatment by the Spinal Group of IOT-HCFMUSP. Se-
condarily, this trial will serve as a basis for other comparative 
studies aiming at a broader understanding of the disease 
and its epidemiology. 

METHODS

We conducted a retrospective study of the medical records of 
patients hospitalized to treat cauda equina syndrome (CES) in 
IOT-HCFMUSP in the period from 2005 to 2011. All the medi-
cal records with diagnoses classified by the International Di-
sease Code (IDC) under codes G834 and N310/N311/N312,
respectively, cauda equina syndrome and neurogenic bladder, 
were examined. The patients were selected according to cri-
teria of convenience.
Of these medical records, all those that presented spinal cord 
injury above the level of vertebra T12 as causes were excluded. 
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Figure 2 A and B. Magnetic resonance imaging (T1) evidencing ex-
truded herniated disc at L4-L5 in 49-year-old female patient.

Figure 1 A and B. Magnetic resonance imaging (T1) showing protruding 
herniated disc at L5-S1 in 37-year-old female patient, hospitalized due to 
cauda equina syndrome.

Figure 3. Pathologic fracture of L1 in 55-year-old male patient, admitted 
with a three-month history of low back pain and presenting neurological 
deficit and loss of sphincterian control for one week. 
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Patients with a diagnosis of CES confirmed after detailed clini-
cal history and neurological examination upon admission and 
investigation with computed tomography and magnetic reso-
nance imaging scans of the lumbosacral spine were included. 
All the cases from the sample had the initial and postoperative 
physical examinations, and the evolution of the disease well 
documented in the medical records. 
The patients from the sample had the following variables 
analyzed: sex, age, disease etiology, topographic level of the 
lesion, time between onset of disease and diagnosis, level of 
neurological deficit (considered the last normal topographic 
level with regard to strength and sensitivity), presence of neuro-
genic bladder, time between diagnosis of CES and the surgical 
procedure, reversal of deficit or of neurogenic bladder. 
In our service, the clinical care, the supplementation with 
imaging exams (MRI and CT) and the treatment of this pathology 
- urgent decompression - have very well established and 
standardized bases. The outcomes (variable) were analyzed 
by the anamnesis descriptions and initial neurological physical 
examination (admission in the Emergency Room); of the first 
postoperative day; and of the outpatient return appointments 
at two weeks and at 90 to 120 days after hospital discharge. 
The data were submitted for analysis.

RESULTS

Of the 19 patients included in the study, the vast majority took 
more than 48 hours, after the onset of symptoms, to be referred 
to our service. (Table 1)
The most prevalent etiologies evidenced in decreasing order 
and their respective percentage are contained in Table 2.
The distribution between genders was seven cases (37%) in-
volving males and 12 cases (63%) involving females. The pa-
tients presented average age of 44.16 ± 12.83 years in an age 
bracket ranging from 22 to 64 years.
The list of the topographic levels affected presented the distri-
bution shown in Table 3.
The relationships between symptom onset, diagnosis and sur-
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Table 1. Time up to diagnosis.

Time Number of patients (n=19) %
more than 48 hours 15 79
less than 48 hours 4 21

Table 2. Etiologies.

Etiology Number of patients (n=19) %
Hernia 13 69
Tumor 3 16

Trauma 2 10
Vascular 1 5

Table 3. Level of lesion.

Level of lesion Number of patients (n=19) %
T12 1 5.3

T12-L1 1 5.3
L1 1 5.3

L2-L3 1 5.3
L3-L4 2 10.5
L4-L5 7 36.8
L5-S1 6 31.6

Table 4. Time from onset of the symptoms x diagnosis x surgery. 

Median time Range

Time between onset of CES symptoms and 
diagnosis

11 +/- 24 days 2-90 days

Time between diagnosis and surgery 4 +/- 6 days 1-25 days
Time between onset of symptoms and surgery 18 +/- 24 days 5-115 days

Table 5. Evolution in the postoperative period.

After decompression and up to 120 
days after surgery

Number of patients 
(n=19)

%

Continuity of initial neurological deficit 6 40
Continuity of neurogenic bladder 13 85
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gery times are shown in Table 4. After decompression surgery, 
we assessed the evolution of the deficit and of the neurogenic 
bladder on the first postoperative day, in the outpatient return 
appointment at two weeks and in an outpatient return appoint-
ment up to 120 days postoperatively. In the evaluations, we 
took any neurological recovery in relation to the initial deficit and 
the complete resolution of the neurogenic bladder to signify an 
improvement. We obtained the results found in Table 5.

DISCUSSION

CES still remains a disease that is often neglected in emergency 
services, which entails considerable social and financial costs. 
In our study the patients 79% (n=15) took a much longer time 
to seek or be referred to our service than the recommended 
48 hours. (Figure 3)
Its pathogenesis continues under investigation.1 The two main 
hypotheses revolve around mechanical compression or ische-
mia of the cauda equina. The data encountered in this study 
show that the main etiology found was disc herniation 69% (13), 
followed by tumor 16% (3), trauma 10% (2) and vascular 5% (1).

Actually these etiologies somehow combine compressive and/or 
ischemic mechanisms.
As the most prevalent etiology was disc pathology, consequently 
the average age bracket (44.16 ± 12.83 years) of our sample 
corresponds to that in which the occurrence of disc herniation1,6 
and the highest prevalence of the topographic and neurological 
levels found at L4-L5-S1 68.4% (13) were observed the most.1,6

In our casuistry of CES caused by disc herniation, we found a 
difference between the sexes, men 37% (7) and women 63% 
(12), yet this difference was not statistically significant, which is 
consistent with the distribution between genders of this etiology 
in the literature.1,14-16 
We observed a considerable time lag between the onset of the 
symptoms and the final diagnosis of CES (median time:11± 24 
days, range: 2-90 days). We believe that health professionals 
are still very confused about the classic signs and symptoms of 
the disease, which prevents a fast diagnosis. The Public Health 
System still suffers with a low availability of supplementary di-
agnostic resources in the primary health care services, which 
is another potential cause of delay. In addition there is the low 
socioeconomic level of several patients, which may postpone 
the pursuit of medical assistance. We can also mention the 
overcrowding of the Public Health Services and the long waiting 
lists as possible aggravating factors of this situation. 
Urgent surgical decompression,17,18 even though the exact 
time limit for the surgery is debated by different authors,12,14 
continues to be the most effective treatment. This is the only 
safe way of preventing the progression of the lesion and its 
permanent deficits.19,20 
In our service patient care is based on a well-defined protocol, 
with prompt access to supplementary radiological investigation. 
Nevertheless the patients from this sample did not undergo ur-
gent surgical decompression (median time between diagnosis 
and surgery: 4+/-6 days, range: 1-25 days) in a satisfactory 
manner. The main possible explanation for the delay in the 
surgical management of the cases is the high volume of pro-
cedures carried out in our surgical center, which involves other 
orthopedic specialties, besides spinal surgery. 
As concerns neurological sequelae, which include permanent 
sensory-motor deficit and neurogenic bladder, we observed in 
our study the persistence of the initial deficit in 40% (6) and 
of the neurogenic bladder in 85% (13) of the patients submit-
ted to the decompression procedure. Owing to the restricted 
number of cases, we did not obtain statistically significant 
correlations between variables, yet we observed a tendency 
for a better prognosis of the patients operated close to the 
recommended ideal time.

CONCLUSION

The study shows that although the bases for CES conduct are 
very well defined, we observed a higher number of sequelae 
caused by the pathology in our service than shown by the 
literature. The delay in the diagnosis and with a basis hereon, 
of the performance of the final treatment, was the cause of the 
high number of sequelae.
Future multicentric studies with a larger number of patients will 
be able to build up knowledge about CES, and evidence the 
importance to the Public Health System of optimizing resources 
to provide adequate care for this disease.
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