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Prevention of Severe Post-operative Urinary Retention after Spinal
Surgery for Lumbar Spinal Stenosis: A Technical Review and Five-patient
Case Series

Hiromitsu Takaoka', Sumihisa Orita'?, Kazuhide Inage', Yasuhiro Shiga', Yawara Eguchi', Seiji
Ohtori!

Learning Point of the Article:
Patients with pre-operative neurologic symptoms of multilevel spinal stenosis may be prone to post-operative urinary retention and require
a careful and sensitive surgical approach.

Introduction: Post-operative urinary retention is a common complication of posterior spine surgery for lumbar spinal stenosis. However, it can
resultin considerable difficulty for the patient, especially when itis severe, as in cases of complete retention. Therefore, it is crucial to consider its
risk factors. This report provides a retrospective review of cases with severe post-operative urinary retention with the aim of elucidating its
possiblerisk factors.

Case Presentation: Data of five patients with post-operative urinary retention after posterior spine surgery for lumbar spinal stenosis, operated
in our facility from 2013 to 2020, were analyzed. Their age, preoperative Japanese Orthopaedic Association (JOA) score, presence of pre-
operative bladder and bowel disorders (BBD), presence of pre-operative muscle weakness, the mean number of vertebral levels operated on,
complications such asintraoperative dural tearand hematoma, operative time, estimated blood loss, JOA score in the early post-operative period,
and the recovery period for the urinary retention symptoms were examined. The mean pre-operative JOA score was 8.4, and the mean number of
operated levels was 2.8. The incidence of pre-operative BBD, pre-operative muscle weakness, intraoperative dural tears, and post-operative
hematoma was two each. The mean operative time was 242 min, mean estimated blood loss was 352 g, and the mean JOA score in the early post-
operative period was 5.8. The recovery period for urinary retention ranged from 4 days to 9 months postoperatively; one patient also had cervical
and thoracic spinal stenosis and underwent decompression of all stenoticlevels for relief from complete urinary retention.

Conclusion: In our retrospective review of cases with severe post-operative urinary retention after lumbar spinal stenosis surgery, all patients
had severe pre-operative symptoms and spinal stenosis at multiple levels. An awareness of potential risk factors and carefully and gently
performing the intraoperative procedures can facilitate lesser damage to the spinal nerve.

Keywords: Urinaryretention, severe preoperative symptoms, hematoma, dural tear, multiple spinal stenosis.

Introduction 5.6% to 38% [1]. Once it occurs, however, post-operative

Post-operative urinary retention is a common complication of TecOvery is sometimes difficult, with a low rate of postoperative
lumbar spinal stenosis surgeries, with the incidence ranging from satisfaction [2], especially when the retention is severe and/or
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Figure 1: Magnetic resonance imaging (MRI) of Case 1. (a) Pre-
operative image shows multiple spinal stenoses at L2/3, L3/4, L4/S,
and LS/S. (b) The MRI scan immediately after the onset of post-
operative urinary retention showed a hematoma in the wound, but the
compression of the dural sac was mild, and the patient was treated
conservatively.

complete. Therefore, it is crucial to understand the possible risk
factors for severe urinary retention, including the complete
type. The purpose of the present study was to explore the
possible risk factors for severe and/or post-operative urinary

retention after lumbar spinal stenosis surgery by reviewing five
clinical cases operated on at our institution, which has rarely
been focused oninthe currentliterature.

Case Presentation

The present study is a case series of patients who developed
severe urinary retention after posterior spine surgery for lumbar
spinal stenosis. Patients who underwent lumbar spinal stenosis
surgery and had post-operative urinary retention were studied.
Variables such as age, preoperative Japanese Orthopaedic
Association (JOA) score, presence of preoperative bladder and
bowel disorders (BBD), presence of severe preoperative
neurological disorders such as muscle weakness, the mean
number of vertebral levels operated on, presence of
perioperative complications such as intraoperative dural tears
and post-operative hematoma, operative time, estimated blood
loss (EBL), JOA score in the early post-operative period, and
recovery period of the urinary retention symptoms from the
time of the operation were examined.

Five patients who met the inclusion criteria were included and
their details are provided in Table 1. The mean pre-operative
JOA score was 8.4; two patients had pre-operative BBD and two
had pre-operative muscle weakness. The mean number of
vertebral levels operated on was 2.8; two had intraoperative
dural tears, and two had post-operative hematomas. The mean
operative time was 242 min, the mean EBL was 352 g, and the
mean JOA score in the early post-operative period was 5.8. The
recovery period for urinary retention ranged from 4 days to 9

Figure 2: Magnetic resonance imaging (MRI) of Case 2 (a-c) Pre-operative images show multiple levels of spinal stenosis in C5/6, T9/10,
T10/11,L1/2,12/3,L3/4,L4/S,L5/S. (d and e) Post-operative MRI image of Case 2. There was a massive hematoma in the space after
nerve decompression, which was compressing the spinal canal. Therefore, surgical removal of the hematoma was performed.
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months postoperatively; one patient also had spinal stenosis in
the cervical and thoracic spine and eventually underwent
decompression ofall stenoticlevels.

Casel

An 84-year-old man underwent L2-3-4-5 partial laminectomy
for lumbar spinal stenosis (Fig. 1a). The dura mater was injured
intraoperatively and the area around the injured area was fully
expanded and sutured with dural sutures. The total operative
time was 308 min; EBL was 570 g. After removal of the urinary
catheter on the 2nd post-operative day, urinary retention was
noticed, initially as delayed initiation of voiding. The magnetic
resonance imaging (MRI) performed immediately after the
onset of post-operative urinary retention showed a hematoma
inthe wound, but the compression of the dural sac was mild, and
the patient was treated conservatively (Fig. 1b). The patient was
finally able to urinate by himself and recovered completely 12
days after the surgery.

Case2

A 74-year-old woman with cervical spondylotic myelopathy,
thoracic spondylotic myelopathy, and lumbar spinal stenosis
underwent C5/6 anterior cervical discectomy and fusion
(ACDF) and L2/3,3/4,4/S posterior partial laminectomy due
to severe myelopathy combined with cauda equina symptoms
(Fig.2a-c). The operative time was 325 min,and EBL was 180 g.
On the 2nd post-operative day, complete urinary retention was
noticed after removal of the urethral catheter. Based on the post-

operative MRI that showed a massive epidural hematoma (Fig.
2dande),L2/3,3/4,4/5 hematoma removal was performed on
the 14th post-operative day, but no change in retention
occurred. The repeat MRI detected a massive, as-yet-
unrecognized, T9-11 ossification of the ligamentum flavum
compressing the spinal cord. The patient therefore underwent
T9-11 thoracic posterior decompression and fusion. After the
second reoperation, the patient was finally able to urinate on her
own, and the urinary function recovered completely 5 months
after the first surgery (Fig. 2f).

Discussion
Risk factors for postoperative urinaryretention

Pre-operative risk factors for post-operative urinary retention
are reportedly advanced age, male sex, history of urinary
retention, and prostatic hypertrophy. Intraoperative and post-
operative factors include dural tear, exposure of the cauda
equina, post-operative hematoma, and prolonged surgery [ 1, 3,
4, §]. In our study, the age at surgery was over 65 years in all
patients. In addition, two patients had dural tear, and the other
two had post-operative hematoma requiring a reoperation.
Regarding the operative time, Altschul et al. reported that the
mean operative time for patients who developed post-operative
urinary retention was more than 210 min, which was
significantly longer than that for patients with no post-operative
urinary retention [6]. All our cases had an operative duration of
over 350 min, which could have been one of the risk factors. As
for intraoperative complications, Oshina et al. reported that
intraoperative dural tear and exposure of the cauda equina were
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Table 1: Patients Demographics.

All patients had been op d for lumbar spinal st

is and had postoperative urinary retention.

Abbreviations. JOA score, Japanese Orthopaedic Association Score (higher is better); BBD, bladder and bowel disorders; ACDF, anterior cervical discectomy and fusion; ASA
grading, American Society of Anesthesiologists Physical Status
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risk factors for post-operative urinary retention, and that
urinary retention was significantly more likely to occur in
patients with dural tears [4]. Our study also indicated that
intraoperative and post-operative factors, including direct
compression of the cauda equina and post-operative
hematoma, could cause mechanical stimulation of the cauda
equinaresultingin urinary retention.

Possibility of the relationship between pre-operative
neurological vulnerability and mechanical damage

In addition to the risk factors mentioned above, there were
similarities in the pre-operative physical and imaging findings of
our patients. In some cases, BBD and muscle weakness were
observed as pre-operative physical findings. In general, BBD
and muscle weakness are considered to be symptoms of severe
lumbar spinal stenosis [7]. The spinal nerve or cauda equina
may have been vulnerable in our patients, and therefore
predisposed to post-operative urinary retention triggered by a
hematoma or intraoperative mechanical damage to the
vulnerable cauda equina [ 8]. In the present study, we found that
most patients with postoperative urinary retention had more
than two levels of vertebral spinal stenosis and severe pre-
operative clinical symptoms. This indicates that urinary
retention may be more likely to occur after surgery for multiple
levels of vertebral spinal stenosis, due to the possibility of nerve
vulnerability. Therefore, surgeons should take special care in
these patients with caudal nerve fragility and perform the
procedure gently to prevent intraoperative and post-operative
mechanical damage and consequent post-operative urinary
retention.

Post-operative urinary retention associated with postural
change

It has been reported that patients with cervical myelopathy due
to spinal stenosis may experience worsening of myelopathy
during postural change if the stenosisis severe [9, 10].In Case 2,
the myelopathy at the thoracic level could have worsened

during post-operative postural change from the prone to supine
position during the period between cervical ACDF and
posterior lumbar decompression, which may have resulted in
her post-operative urinaryretention.

Duration of improvement in post-operative urinary
retention

There have been only a few reports on the course of
improvement after the onset of post-operative urinary
retention. Duncan et al. reported that post-operative urinary
retention occurred in 8% of patients who underwent spinal
nerve decompression surgery, and that most of the symptoms
resolved within 2 weeks to 9 months. However, some patients
reportedly require surgical interventions for prostatic
enlargement or bladder prolapse [11]. In the present series, the
duration of improvement in urinary function seems to have
been similar to the previous reports; one case required
treatment for bladder prolapse, which can significantly affect

the quality oflife.

Conclusion

Our case series indicated that several pre-operative neurological
symptoms with multiple levels of spinal stenosis can result in
severe post-operative urinary retention after posterior spine
surgery. Surgeons should ensure more caution and perform
surgical maneuvers gently and carefully to avoid the risk of post-
operative urinary retentionin these patients.

Clinical Message

Spinal stenosis patients with severe pre-operative neurological
symptoms often experience poor improvement after surgery. In this
study, we mentioned the possibility that such patients with severe
spinal stenosis may be prone to post-operative urinary retention. In
such cases, careful and delicate surgeryis required.
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