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ABSTRACT

In this case report, the rehabilitation process of a 38-year-old female patient who developed cauda equina syndrome due to spinal 
manipulation for the treatment of lumbar disc herniation was presented. The aim was to discuss the outcomes of rehabilitation after cauda 
equina syndrome, as well as the challenges associated with it. Despite the difficulties experienced during the rehabilitation process, a 
comprehensive multidisciplinary rehabilitation program is beneficial in terms of gaining independence and returning to daily activities, 
social life, and work for patients with cauda equina syndrome.
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Cauda equina syndrome is a clinical condition 
that occurs due to the compression of the cauda 
equina within the lumbosacral spinal canal. 
Sensorimotor losses at lower extremities, sphincters 
dysfunctions, decreased sexual functions, and saddle 
anesthesia are typical clinical signs of cauda equina 
syndrome.[1] The annual incidence of cauda equina 
syndrome is reported to be 5 to 10 per million.[2] 
Intervertebral disc herniation, often at the L4-5 and 
L5-S1 levels, is the most common cause of cauda 
equina syndrome.[3] Spinal stenosis, tumors, epidural 
hematoma and abscess, iatrogenic causes, and 
trauma are other causes.[1] Spinal manipulation has 
also been reported as a rare cause of cauda equina 
syndrome in patients with or without prior lumbar 
disc herniation.[4-6] Spinal manipulation should not 
be performed in the presence of unstable fractures 
or spondylolisthesis, local primary or metastatic 
bone tumors, spinal cord tumors, osteomyelitis, 
Paget's disease, severe osteoporosis, progressive or 
abrupt neurological deficits, inf lammatory phases of 
rheumatological diseases, or uncontrolled bleeding 
disorders.[7]

Cauda equina syndrome is an emergency. 
Surgical decompression is the main part of early 
treatment. It has been shown that interventions 
in the first 48 h yield better results than the 
later ones.[2] A meta-analysis indicated that 
some patients with a long-term history of cauda 
equina syndrome have persistent bowel, bladder, 
and sexual dysfunctions, as well as sensory and 
motor losses.[8] After the surgical intervention, a 
multidisciplinary rehabilitation approach is key to 
restoring function. Progressive strength exercises, 
stretching exercises, electrotherapy, and gait 
training using robotic devices and a treadmill all 
play key roles in improving motor functioning.[9] 
Dietary and lifestyle change, voiding and defecation 
maneuvers, catheterization, timed voiding and 
defecation, pharmacological therapy, biofeedback, 
and surgical treatments are parts of bladder and 
bowel management.[10,11] Although the mechanism of 
action is not well understood, sacral nerve, pudendal 
nerve, and spinal cord stimulation may improve 
bladder and bowel function, sensorimotor deficits, 
and pain secondary to cauda equina syndrome.[12-14]
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Short- and long-term outcomes of patients with 
cauda equina syndrome were previously reported 
in the literature.[4,8] However, studies exploring the 
rehabilitation process and outcomes are limited. In 
this case report, we aimed to discuss the outcomes 
of the rehabilitation period, as well as patient 
expectations and challenges associated with this 
period.

CASE REPORT

A 38-year-old female patient was admitted to 
the emergency department for low back pain, 
urinary retention, bowel incontinence, and muscle 
weakness in the lower extremities. The patient had 
a history of low back pain for 10 years and was 
previously diagnosed with lumbar disc herniation. 
Although surgery was recommended in the past, 
she preferred spinal manipulation and attended 
multiple sessions. The symptoms started after the 
last session, and magnetic resonance imaging of 
the lumbar spine in the emergency department 
revealed central disc extrusion at the L5-S1 level 
(Figure 1). The patients was diagnosed with cauda 
equina syndrome and had an urgent partial L5 
laminectomy, a right S1 foraminotomy, and the 
removal of sequestered discs. Written informed 
consent was obtained from the patient.

Two months after the operation, the patient was 
referred to our physical medicine and rehabilitation 
clinic for rehabilitation. On physical examination, 
muscle strength was 3/5 in hip f lexors, 4/5 in 

hip extensors, abductors, and adductors, 3/5 in 
knee f lexors, 4/5 in knee extensors, 3/5 in ankle 
f lexors and extensors, and 4/5 in big toe extensors 
bilaterally. The patient had hypoesthesia in the 
right S1 dermatome and anesthesia in the bilateral 
S3, S4, and S5 dermatomes. Patellar tendon ref lexes 
were normal, but Achilles tendon ref lexes were 
absent. An indwelling urinary catheter was placed 
due to impaired bladder sensation. The patient also 
complained of fecal incontinence, and her anal 
sphincter tone was decreased. The patient was able 
to walk without assistance but was unable to jog or 
run.

The following rehabilitation program was 
recommended for the patient: strengthening exercises, 
robot-assisted therapy, walking-balance training, 
neuromuscular electrical stimulation, and analgesic 
current for an hour, five days a week for 10 weeks.

The bladder function was assessed by 
urodynamic studies, and it was consistent with 
a noncontractile detrusor and decreased bladder 
sensation. The patient was started on clean 
intermittent catheterization six times a day with 
f luid restriction. Before each catheterization, voiding 
was attempted with Valsalva and Crede maneuvers. 
Spontaneous urination started after four weeks. By 
monitoring the patient’s spontaneous urination, the 
daily frequency of clean intermittent catheterization 
was gradually reduced and then discontinued. A 
timed voiding program was implemented to avoid 
complications from urinary retention. Postvoid 

Figure 1. (a) Central disc extrusion (white arrows) at the L5-S1 level in the sagittal and (b) axial planes of 
magnetic resonance imaging of the lumbar spine.

(a) (b)
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residual volume was measured via a bladder scan 
and was planned to be less than 100 mL. Repeat 
urodynamic studies yielded similar results as the 
initial tests.

A bowel rehabilitation program for neurogenic 
bowel dysfunction was also started. The patients was 
advised to increase the consumption of fiber-rich 
nutrients. Timed toilet activity was planned at least 
once a day, half an hour after meals. As a result of our 
interventions, the frequency of bowel incontinence 
decreased to once weekly from at least once daily after 
six weeks.

The patient was single and expressed concern 
about how this condition might affect her sexual 
life after marriage. Possible rehabilitation approaches 
were also discussed with the rehabilitation team. 
Biofeedback-guided pelvic f loor exercises were added 
to the rehabilitation program to strengthen the pelvic 
f loor and increase sensory input. Since the patient 
stated that she started to feel a very slight sensation 
in that area, additional neuromuscular electrical 
stimulation was tried, but it was unsuccessful and was 
discontinued to avoid complications.

The patient was exhausted trying to cope with 
this situation, accept it, and manage her medical 
problems simultaneously. As an important component 
of comprehensive rehabilitation, the patient's 
psychological state was also evaluated. During the 
entire rehabilitation process, the patient’s morale 
and mood were monitored by a psychiatrist and 
psychologist.

The patient was discharged after 10 weeks of 
rehabilitation. Upon discharge, the patient was able 
to successfully urinate with the Valsalva and Crede 
maneuvers. Fecal incontinence also improved. The 
motor dysfunction in the lower extremities of the 
patient recovered almost completely. The patient still 
had saddle anesthesia.

After discharge, the patient was followed up in our 
outpatient clinic at regular intervals. Additionally, 
she continued her rehabilitation program in different 
centers and with different approaches. During 
follow-up, the patient reported that magnetic 
field therapy had been applied in another center 
to improve bladder and bowel functions. However, 
during the second session of the therapy, the patient 
experienced a burn to the gluteal region and was 
operated on twice. The patient was followed up with 
permanent catheterization due to prone positioning 
in the peri- and postoperative period. The patient 

was readmitted to the rehabilitation program in our 
clinic to review the urinary status and wound care. Six 
months later, she was able to urinate spontaneously, 
control bowel continence, and walk comfortably. The 
patient returned to work as well.

Despite some improvement in the patient's 
functional status as a result of the rehabilitation 
interventions, the patient continued to seek additional 
treatment modalities to fully recover. The patient 
wished to return to her former healthy state in terms 
of sensorimotor, bowel, and bladder functions by 
applying to different centers. However, complications 
that occurred during the treatments in these centers 
hindered her hope and effort for a complete recovery. 
This difficult process helped the patient to better 
understand the course of her illness.

DISCUSSION

Although intervertebral disc herniation is the 
most common cause of cauda equina syndrome, 
there are multiple causes.[3] Spinal manipulation is 
one of the rare causes of cauda equina syndrome.[1,4] 
There are few studies in the literature that explore 
the relationship between spinal manipulation and 
cauda equina syndrome. Haldeman and Rubinstein[5] 

presented three patients that suggested a temporal 
relationship between cauda equina syndrome and 
spinal manipulation. Tamburelli et al.[4] presented a 
case with a history of cauda equina syndrome that 
started just a few hours after spinal manipulation. 
Similar to our case, their patient also had a history of 
intervertebral disc herniation. Yang et al.[6] reported a 
case where cauda equina syndrome symptoms started 
immediately after vigorous back massage and spinal 
manipulation. These case reports note that symptoms 
can appear acutely after manipulation sessions. In our 
case, cauda equina syndrome had a slower progression. 
It is the first reported case of the gradual onset of 
cauda equina syndrome after spinal manipulation. 
This delayed presentation of cauda equina syndrome 
in some cases may result in a failure to identify spinal 
manipulation as a cause of cauda equina syndrome.

Some mild and temporary side effects of spinal 
manipulation include headaches, fatigue, nausea, 
dizziness, and local or radiating pain. Severe side 
effects, such as cauda equina syndrome, stroke, 
and death, are rarely reported as a result of spinal 
manipulation.[6] To avoid severe adverse events, 
spinal manipulation should not be performed in the 
presence of the already mentioned contraindications. 
It is not completely contraindicated in individuals 



253Rehabilitation in cauda equina syndrome

with lumbar disc herniation; however, some 
individuals experience worsening symptoms 
following manipulation. In a case series of patients 
with exacerbation of symptoms of lumbar disc 
herniation or cauda equina syndrome after spinal 
manipulation, the majority of patients were over 
50 years of age, had a history of recurrent lower back 
pain with bilateral radicular pain for more than 
five years, and had imaging studies demonstrating 
severe disc herniation occupying more than one-
third of the spinal canal.[15] Our case also has similar 
characteristics, except for the patient’s age. Spinal 
manipulation should be carefully planned for 
patients with these characteristics.

Cauda equina syndrome is associated with 
multiple long-term complications. In a meta-analysis, 
852 patients with cauda equina syndrome who were 
followed for an mean of 39.2 months were analyzed; 
43.3% of the patients had bladder dysfunction, 31.1% 
had bowel dysfunction, 53.3% had sensory deficits, 
38.4% had motor weakness, and 40.1% had sexual 
dysfunction.[8] In our case, the follow-up period was 
approximately 31 months. Bowel and motor functions 
completely recovered, but bladder dysfunction and 
saddle anesthesia failed to fully resolve. Since there 
is a taboo about sexuality in the Turkish culture, 
sufficient information could not be obtained about 
the progress of the patient’s sexual status.

Urinary incontinence significantly interferes with 
activities of daily living. Although urinary function 
did not completely improve in our case, urinary 
continence was achieved with the Crede and Valsalva 
maneuvers, a timed voiding program, and f luid 
restriction. At the last follow-up, our patient was 
independent in the activities of daily living and had 
returned to work.

Saddle anesthesia is another challenge in the 
long-term management of cauda equina syndrome. 
It also leads to sexual dysfunction and is important 
in determining the choice of treatment modality. 
Neuromodulation techniques, electrotherapy, and 
thermotherapy should be applied carefully to the 
anesthetic area. It may result in burns, as in our 
cases, and may cause functional regression, as seen in 
urinary management. Patients should be warned about 
the complications of these therapies.

In conclusion, patients with cauda equina 
syndrome experience multiple functional 
impairments. Cauda equina syndrome causes 
dependence on activities of daily living and 
difficulty returning to work. Our case also showed 

that the rehabilitation of cauda equina syndrome is 
difficult and requires a long period of rehabilitation. 
This case also reveals that the loss of functions 
in patients can be permanent. Rehabilitation 
programs are useful in increasing independence 
and restoring functions. After the surgical period, 
patients should be referred to rehabilitation services. 
Most of the studies in the literature investigate 
the short- and long-term results of cauda equina 
syndrome; however, there is not enough data on 
the rehabilitation course of these patients. Long-
term studies are needed to better understand the 
rehabilitation course of cauda equina syndrome.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Concept, design, supervision: 
B.S.T.; Resources, data collection and/or processing, analysis 
and/or interpretation, writing manuscript, critical review: 
B.S.T., B.K.T.; Materials, literature search: B.K.T.

Conflict of Interest: The authors declared no conflicts of 
interest with respect to the authorship and/or publication of 
this article.

Funding: The authors received no financial support for 
the research and/or authorship of this article.

REFERENCES
1. Spector LR, Madigan L, Rhyne A, Darden B 2nd, 

Kim D. Cauda equina syndrome. J Am Acad Orthop 
Surg 2008;16:471-9. doi: 10.5435/00124635-200808000-
00006.

2. Kuris EO, McDonald CL, Palumbo MA, Daniels 
AH. Evaluation and management of cauda equina 
syndrome. Am J Med 2021;134:1483-9. doi: 10.1016/j.
amjmed.2021.07.021.

3. Fuso FA, Dias AL, Letaif OB, Cristante AF, Marcon RM, 
de Barros TE. Epidemiological study of cauda equina 
syndrome. Acta Ortop Bras 2013;21:159-62. doi: 10.1590/
S1413-78522013000300006.

4. Tamburrelli FC, Genitiempo M, Logroscino CA. Cauda 
equina syndrome and spine manipulation: Case report and 
review of the literature. Eur Spine J 2011;20 Suppl 1:S128-31. 
doi: 10.1007/s00586-011-1745-2.

5. Haldeman S, Rubinstein SM. Cauda equina syndrome in 
patients undergoing manipulation of the lumbar spine. Spine 
(Phila Pa 1976) 1992;17:1469-73. doi: 10.1097/00007632-
199212000-00005.

6. Yang SD, Chen Q, Ding WY. Cauda equina syndrome 
due to vigorous back massage with spinal manipulation 
in a patient with pre-existing lumbar disc herniation: A 
case report and literature review. Am J Phys Med Rehabil 
2018;97:e23-6. doi: 10.1097/PHM.0000000000000809.

7. Globe GA, Morris CE, Whalen WM, Farabaugh RJ, 
Hawk C; Council on Chiropractic Guidelines and 



Turk J Phys Med Rehab254

Practice Parameter. Chiropractic management of low 
back disorders: Report from a consensus process. J 
Manipulative Physiol Ther 2008;31:651-8. doi: 10.1016/j.
jmpt.2008.10.006.

8. Kumar V, Baburaj V, Rajnish RK, Dhatt SS. Outcomes of 
cauda equina syndrome due to lumbar disc herniation 
after surgical management and the factors affecting it: A 
systematic review and meta-analysis of 22 studies with 852 
cases. Eur Spine J 2022;31:353-63. doi: 10.1007/s00586-021-
07001-0.

9. Harvey LA. Physiotherapy rehabilitation for people with 
spinal cord injuries. J Physiother 2016;62:4-11. doi: 10.1016/j.
jphys.2015.11.004.

10. Qi Z, Middleton JW, Malcolm A. Bowel dysfunction in 
spinal cord injury. Curr Gastroenterol Rep 2018;20:47. doi: 
10.1007/s11894-018-0655-4.

11. Yıldız N, Akkoç Y, Erhan B, Gündüz B, Yılmaz B, Alaca 
R, et al. Neurogenic bladder in patients with traumatic 

spinal cord injury: Treatment and follow-up. Spinal Cord 
2014;52:462-7. doi: 10.1038/sc.2014.41.

12. George AT, Dudding TC, Gurmany S, Kamm MA, Nicholls 
RJ, Vaizey CJ. Pudendal nerve stimulation for bowel 
dysfunction in complete cauda equina syndrome. Ann Surg 
2014;259:502-7. doi: 10.1097/SLA.0b013e31828e7602.

13. Kim JH, Hong JC, Kim MS, Kim SH. Sacral nerve 
stimulation for treatment of intractable pain associated 
with cauda equina syndrome. J Korean Neurosurg Soc 
2010;47:473-6. doi: 10.3340/jkns.2010.47.6.473.

14. Rascón-Ramírez FJ. Spinal cord stimulation and cauda 
equina syndrome: Could it be a valid option? A report of 
two cases. Neurocirugia (Astur: Engl Ed) 2022;33:90-4. doi: 
10.1016/j.neucie.2020.12.002.

15. Huang SL, Liu YX, Yuan GL, Zhang J, Yan HW. Characteristics 
of lumbar disc herniation with exacerbation of presentation 
due to spinal manipulative therapy. Medicine (Baltimore) 
2015;94:e661. doi: 10.1097/MD.0000000000000661.


