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e . ABSTRACT
Background and Aim: Surgical management of Lumbar Spinal Stenosis (LSS) is a common
Article info: practice. This study aimed to report the morbidities and mortalities observed during surgical
Received: 07 Jul 2019 treatment of LSS and the outcome of these patients after management over an 8-year study
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Available Online: 01 Jan 2020 Methods and Materials/Patients: It was a retrospective, descriptive, and transversal study
: performed at the Departmental Teaching Hospital of Borgou in the Republic of Benin (West
Africa) from January 2010 to December 2018. This study included the patients who
underwent surgical management for LSS. Type of complication, its management, and
the patient’s outcome was registered.

Results: During the study period and based on the selection criteria, 239 patients were
selected. These patients were divided into 135 men (56.5%) and 104 women (43.5%). The
mean age of the patients was 52.3+10.9 years. Laminectomy was performed on one, two, and
three lumbar spinal segments in 17.6%, 55.6% and 26.8% of cases, respectively. Laminectomy
was associated with discectomy in 6.3% of the cases. No arthrodesis with spinal fixation was
performed. Ninetypercent of patients had no post-operative complications. Functional post-
operative results were considered excellent, good, acceptable and poor in 32.1%, 52.1%,
10.9% and 4.9% of cases, respectively. Five types of complications were observed in 22
patients (9.2%). A reoperation was performed in 1.6% of cases. These different complications
: included dural tear (4.6%), wound infection (3.3%), stroke (0.8%), cauda equina syndrome
Spinal stenosis, Laminectomy, * (0.4%) and pseudomeningocele (0.4%). The mortality rate was 0.8% (n=2).

Post-operative morbidities, .
Dura mater, Wound infection

Keywords:

Conclusion: Lumbar canal stenosis surgery is not without complications. Careful
selection of patients, consideration of risk factors, and selection of an appropriate surgical
strategy can reduce or avoid these complications.
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Highlights
¢ Two hundred thirty-nine patients were operated for LSS.

e Twenty-two cases (9.2%) had different complications including infections, stroke, cauda equina syndrome, and
dural tear.

e To reduce or avoid the complications, patients should be selected with enough care and all potential risk factors
along with an appropriate surgical strategy should be considered.

Plain Language Summary

Management of Lumbar Spinal Stenosis (LSS) is common in neurosurgery. The authors of this study report the re-
sults and complications observed during 8 years. A retrospective, descriptive, and cross-sectional study was conduct-
ed from January 2010 to December 2018 at a teaching hospital in Benin (West Africa). This study included patients
who had undergone surgery for lumbar canal stenosis. During the study, 239 patients were selected (56.5% male and
43.5% female patients). Their mean age was 52.3+10.9 years. Results were favorable in 90% of the cases. The results
were excellent, good, acceptable, or poor. The complication and mortality rates were 9.2% and 0.8%, respectively.
These complications were superficial or wound infections, dural tear, and neurological aggravation (cauda equina
syndrome). Two complications were exceptional: stroke and pseudomeningocele. These different complications were
managed. Lumbar canal stenosis surgery is not without complications. This rate is, however, low with sometimes

exceptional complications

1. Introduction

umbar Spinal Stenosis (LSS) is one of the

most common degenerative spinal disor-

ders. Both the clinical manifestations and

imaging facilitate the diagnosis and selec-

tion of surgical strategy [1-4]. Surgical man-
agement of LSS is very important in neurosurgical prac-
tice in sub-Saharan Africa [5-9]. Based on the published
literature, the post-operative results are usually satisfac-
tory. Although the related complications are not rare,
some of them are frequently described [10-15]. However,
other complications are exceptional and particularly seri-
ous [16, 17]. Whatever the type of associated complica-
tions with degenerative spine surgery, it is now possible
to reduce the frequency and severity of these complica-
tions and to prevent them [18-21]. The present study
was conducted to complete a series of works devoted
to the degenerative spine in our department [6, 22]. The
objective of this study was to report the morbidities and
mortalities observed during surgical treatment of LSS and
the outcome of these patients after management over an
8-year study period.

2. Methods and Materials/Patients

This was a retrospective, descriptive and transversal
study performed from January 2010 to December 2018

at the neurosurgery unit of the Departmental Teaching
Hospital of Borgou-Alibori in Benin. This study concerned
patients who underwent surgical management for LSS.
The diagnosis of LSS was established by clinical and imag-
ing data (lumbar CT scan, myelography, or MRI). Based
on the operating procedure and hospitalization records
of these patients, all reported complications were record-
ed. These were pre-operative or post-operative compli-
cations. All patients diagnosed with LSS and undergoing
surgical management were included. Criteria for the post-
operative functional outcome of patients [6] are reported
in Table 1. Among these patients, all cases whose out-
comes could not be evaluated or documented during the
post-operative period were excluded. We considered all
complications that occurred between the 1st and the 30t
day after surgery a post-operative complication. All types
of complications, their management, and the patient’s
outcome were reported. The variables studied were age,
gender, type of complication and its occurrence, the per-
formed treatment, the patient’s outcome, and mortality.

3. Results

During the study period, 270 patients underwent lami-
nectomy for lumbar canal stenosis. Among these patients,
239 were selected for the assessment of complications
and mortality. These patients were divided into 135 men
(56.5%) and 104 women (43.5%). The mean age of the
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Table 1. Criteria for the evaluation of functional outcomes in patients operated for LSS
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Items Excellent Good Acceptable Poor
Symptoms Full regression Good regression Partial regression No regression
Motors signs Full recovery Good recovery Partial recovery No improvement or aggravation
Taking medication after Ceased Sporadic Frequent Permanent
surgery
. . Partial dependency
A e [l None Brief or changed work Permanent
therapy e
position
Complete recovery 3 months 3-6 months Continuous Dependence or inability to
return to work
Improvement time <3 months 3-6 months 6-9 months WO EYE

months

P

* Changing or adjusting to a more flexible position within the company

patients was 52.3£10.9 years. Their mean weight and
mean height were respectively 75+14.4 kg and 17119.2
c¢m. Laminectomy was performed on one, two, and three
lumbar spinal segments in 42 (17.6%), 133(55.6%), and
64(26.8%) cases, respectively. The detailed distribution of
the different spinal segments is reported in Table 2. Lami-
nectomy was associated with discectomy in 15 patients
(6.3%). No arthrodesis with spinal fixation was performed.
The mean duration of operation was 95.4+17.9 minutes
(ranging from 52 to 154 minutes) and the mean hospital
stay was 11.4+43.5 days (ranging from 2 to 30 days).

Out of 239 patients, 215 (90%) had no post-operative
complications. Five types of complications (Table 2) were
observed in 22 patients (9.2%). Functional post-operative
outcomes were considered excellent, good, acceptable,
and poor in 32.1%, 52.1%, 10.9% and 4.9% of the cases,
respectively. Reoperation was performed in 4 patients
because of these complications. The mortality rate was
found to be 0.8% (n=2). These different complications are
outlined below:

Wound infection (3.3%): This involved parietal and
deep suppuration with a defect in the healing and dis-
union of the operative planes (Figure 1A). These suppura-
tions had occurred successively during the same period.
Swabbing and pus sampling from the operative wounds
revealed Pseudomonas aeruginosa and Eschericha coliin
5 cases (62.5%). Based on the results of the antibiogram,
antibiotherapy was instituted, the outcome was satisfac-
tory and good healing was obtained (Figure 1B). Two pa-
tients were re-operated and benefited from deep lavage
with a debridement of necrotic tissues. General disinfec-
tion of the surgical room was also performed.

Dural tear (4.6%): These were dural tear that occurred
during surgery. Among these cases of dural tear, Cerebro-
spinal Fluid (CSF) leakage was frankly visible in 2.5% of
cases. These leaks were repaired by direct suture. Post-
operative monitoring and outcome were satisfactory.

Pseudomeningocele (0.4%): This was a 46-year-old pa-
tient who underwent L4-L5 laminectomy. He had a histo-
ry of lumbar discectomy performed two years previously.

Table 2. The distribution of the different lumbar spinal segments where a laminectomy was performed.

Lumbar Spinal Segments Frequency Percentage
L4 34 14.2
L5 8 3.4
L3-L4 12 5
L4-L5 121 50.6
L3-L4-L5 64 26.8

Olatoundii Fatigba H, et al. Post-operative Morbidity and Mortality of Lumbar Spinal Stenosis. Iran J Neurosurg. 2020; 6(1):13-20.
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Figure 1. Wound infection following laminectomy

A: Before; and B. After the treatment

The post-operative follow-up was simple. Three weeks
after the laminectomy, he was readmitted for lumbar
swelling (Figure 2A) over the operative site and persistent
headache. The puncture of this tumefaction produces
CSF. This tumefaction was reconstituted 24 hours after
the procedure. The patient was then re-operated for a
macroscopic pre-operative examination. A large dural
opening was found (Figure 2B). This tear was closed by
dural suture in combination with an aponeurotic patch
(Figure 2C). The post-operative follow-up was simple.

Cauda equina syndrome (0.4%): This was a 46-year-old
patient admitted with a narrowed lumbar canal L4-L5 with
bilateral radicular claudication and a perimeter of walking
less than 200 m. He had no genito-sphincter disorders. He
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underwent an L4-L5 laminectomy. When awake, he was
discovered to have a cauda equina syndrome, saddle an-
esthesia and abolition of all osteo-tendinous and cutane-
ous reflexes in both pelvic limbs. Anal responsiveness was
present but there was relaxation of the anal sphincter.
The patient was immediately readmitted to the operative
room. Intraoperatively, no hematoma or specific lesions
were found. The patient was referred for intensive func-
tional rehabilitation. No recovery was observed.

Stroke (0.8%): This was a stroke that occurred when
the patients awoke, although no intraoperative incidents
were reported during the surgery. The first case involved a
56-year-old patient who was diagnosed with lumbar canal
stenosis. Pre-operative examinations and pre-anesthetic
consultation revealed no abnormalities or physiologi-
cal failure. She was classified as grade Il on the American
Society of Anesthesiologists (ASA) classification [20]. She
underwent an L3-L4-L5 laminectomy. The procedure took
105 minutes performed under general anesthesia. Upon
waking, an adynamic condition and incomplete right
hemiplegia were observed. The brain CT scan was per-
formed with and without the injection of contrast material
(Figure 3). No parenchymal abnormalities were observed.

The second patient, 61 years old, underwent an L4-
L5 laminectomy. On awakening, she had facial paralysis
and dysarthria. The cerebral CT scan with and without
contrast performed within 24 hours was normal. The di-
agnosis of post-operative ischemic stroke was retained.
Both patients were treated with Low Molecular Weight
Heparin (LMWH) and functional rehabilitation. After six
weeks, the outcome of treatment was favorable. All of

Figure 2. Pseudomeningocele after laminectomy

Ihs

A: Lumbar swelling over operative site; B. Intraoperative view showing a large dural tear with regular (yellow arrow) contour and precise limit.
Leakage of CSF was observed but no root avulsion; C. Surgical repair by dural suture in combination with an aponeurotic patch (Blue arrow)
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Table 3. Distribution of post-operative complications observed among the 239 patients operated for lumbar spinal stenosis

Types of Complications No. (%) Treatment Outcome
Wound infection 8(3.3) Antibiotic/surgical repair Recovery
Dural tear * 11 (4.6) Surgical repair Recovery
CSF leak 6(2.5) Surgical repair Recovery
Pseudomeningocele 1(0.4) Surgical repair Recovery
Cauda equina syndrome 1(0.4) Surgery No improvement
Stroke 2 (0.8) LMWH and functional reduction Complete recovery

* Dural tear with and without CSF leak

these post-operative complications and their outcome
are summarized in Table 3.

Post-operative death (0.8%): This result is from two cases
of cardiac failure with an unknown origin that occurred at
the end of the operation. These patients did not seem to be
high risk during the pre-anesthetic consultation and both
of them underwent operation using general anesthesia.

4, Discussion

Lumbar spine surgery for various reasons is common
in neurosurgical departments, even in under-equipped

NS
Figure 3. Brain CT scan for the first patient without the injection
of contrast material, performed the day after the occurrence of a
post-operative stroke. There are no softening lesions or cerebral
infarction.

medical centers [5, 6, 8, 9]. Owing to the high incidence
of lumbar spine surgeries, institutional surveillance is
necessary to keep the surgical standards at a standard
level [10, 17, 23]. This evaluation identifies the causes of
morbidity and mortality and thus enables the causes to
be identified and corrected. It also contributes to a better
pre-operative assessment of the risks, a good selection
of patients, and finally a reduction in the mortality and
morbidity of this surgery [10, 20, 21, 24, 25]. Like several
authors before us [9, 10, 14, 15], by performing this study
over a long period and with a large sample size, we are
performing a self-assessment of the practice of degen-
erative spinal surgery in Parakou (Benin). There are two
types of post-operative morbidity associated with lumbar
canal stenosis: Surgical morbidity and morbidity due to
the health condition of the patient him/herself and the
problems regarding operating environment [19, 26].

The surgical outcome for instrumented as well as non-
instrumented lumbar spine surgery, have been reported
as favorable in most studies [3, 6, 9, 17]. The complication
rates are relatively low but remain a concern. We report-
ed a complication rate of 9% and mortality of 0.8%. These
complications can be subdivided into three groups: Usual
complications (like surgical site infection-SSI), incidental
durotomy (as post-operative pseudomeningocele), and ex-
ceptional complications (such as stroke in the current study)
[16, 24, 27]. The occurrence of these various complications
and the distant residence of patients in relation to the hos-
pital explain the relatively long hospitalization in our study.

The frequency of post-operative complications of LSS
varies from study to study. The rate was 7% according to
Fu et al. [10], 7.6% according to Schoenfield et al. [25],
whereas Djientcheu et al. [5] reported a relatively higher
rate of 10.9%. In searching for factors predictive of com-
plications, some authors wanted to establish a correlation

Olatoundii Fatigba H, et al. Post-operative Morbidity and Mortality of Lumbar Spinal Stenosis. Iran J Neurosurg. 2020; 6(1):13-20.
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between patient’s age, body mass index, ASA score, and
spinal surgery history [10, 15, 21, 25]. The mean age of
our patients was 52.3+10.9 years. This age was 55.9+14.5
years according to Schoenfield et al. [25], 53.1+17.5 years
according to Péreira et al. [21], 51.47 years according to
Sanoussi et al. [9] and 57.3 years according to Djientcheu
et al. [5]. All these authors, like others [4, 15], have not
found a correlation between the age of the patients and
the occurrence of post-operative complications. How-
ever, the risk may increase with age. Dexo et al. [18]
reported a complication rate of 18% in patients over 75
years of age. For other authors [19, 26], these predictive
factors have been cited as increasing the risk of complica-
tions. Consequently, age over 80 years, ASA classification
over 2, and operation duration over 304 minutes would
increase the risk of complications.

Wound infection and dural tear are the most reported
complications of lumbar canal stenosis surgery. They are
the main causes of revision surgery [12, 21, 28]. These
infections, whether parietal or deep, have been reported
in all studies [1, 11, 14, 17], which may either happen
with or without instrumentation. The infection rate was
3% in our study. This rate is similar to that reported by
Djientcheu et al. [5] and Smith [14] which were 3.9% and
4.9%, respectively, higher than 2.1% that was reported
by Fu et al. [10] and lower than 7.31% that was reported
by Pereira et al. [21]. Instrumental fixation and a long du-
ration of the procedure would expose the patient to an
infectious risk. However, this hypothesis is not accepted
by all authors. Good preparation of the patient and com-
pliance with pre-operative measures should contribute
to a decisive reduction in the rate of infection. When the
causative germ can be isolated, it is easier to treat the in-
fection. Dural tear appears to be related to this surgery [1,
5, 10, 12, 28] with varying frequencies. Of a rate of 3.1%
reported by Fu et al. [10], they can reach 4.9%, 5.8%, or
even 7.4% as reported respectively by Djientcheu et al.
[5], Kamemora et al. [12], and Strémqvis et al. [28]. These
dural tears are a concern when leakage of CSF follows.
They may be evident as well as only revealed by an influx
of CSF into the surgical field. They must be repaired as
much as possible. In our study, the tear was repaired by
direct suturing. Ignorance of a dural tear or a failure to
repair can lead to pseudomeningocele or even more seri-
ous complications [28]. Pseudomeningocele after spinal
surgery is exceptional but not so rare [29, 30]. It can oc-
cur after an unknown dural breach. However, a history
of spinal surgery increases the risk of occurrence. The di-
agnosis can be made not only through imaging but also
with intraoperative exploration. Using a direct suture re-
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pair combined with an aponeurotic patch with or without
biological glue is effective.

Post-operative neurological compromise is a major con-
cern. Although in all studies, the frequency remains low
[31], every effort should be made to prevent the occur-
rence of a complication. When they occur, neurological
aggravation is an extreme emergency that requires post-
operative imaging [32].

The occurrence of stroke after spinal surgery is rare and
undocumented [10, 16, 21, 33]. Spinal surgery is not de-
scribed as being at risk for such a complication, however,
the sequelae of which are serious and may be permanent
[34, 35]. The patients concerned were operated under
the same conditions including the type of anesthesia,
and even the duration of the operation. Generally, the
patients were in good condition and had no risk factors.
According to Hogue et al. [36], there are neurological risks
associated with the patient or the anesthesia procedure.
These risks would be a history of stroke, female gender,
or diabetes. Both of our patients were female but neither
had a medical history of stroke. Anesthetic risks are re-
lated to blood pressure fluctuations during the procedure
[27]. According to Ecker et al. [37], surgical posture may
be responsible for this due to the hemodynamic chang-
es it causes, including spinal disc surgery as reported by
Lipton [34]. For Shriver et al. [38], spinal surgery in the
genu pectoral position and an operation time of more
than 240 minutes would be a risk factor. The hypothesis
of a postural hemodynamic disorder could explain the
focal deficit observed in these two patients. In order to
remedy such serious complications which are causes of
death, Lessing et al. [20] propose spinal anesthesia as an
alternative for patients aged over 70 years.

The lethality associated with lumbar spinal stenosis sur-
gery is a serious problem. The operative procedure gen-
erally does not endanger the patient’s health and by no
means is regarded as a high-risk procedure [3, 8, 17]. This
mortality was 0.1% according to Fu et al. [10] (with the
observation that the patients who died in this study were
over 60 years of age), 0.5% according to Shamiji et al. [4]
in an elderly population, and 0.3% according to Schrongi-
eld et al. [25]. The evoked causes were cardiac or respira-
tory failure or thromboembolic complications. Mortality
thus seems to be related to the physiological condition
of patients at the time of surgery. Therefore, it is advis-
able to highly consider the indications for surgery and
carefully select the patients for operation. It is important
to balance the expected benefit of this surgery, the risk
incurred and the patient’s condition. The surgical benefit-
risk assessment then becomes mandatory to reduce or
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U@&S Iranian Journal of
H NEUROSURGERY

even contain the lethality associated with LSS surgery [11,
18, 19, 23]. An alternative solution could then be provid-
ed for high-risk patients while using appropriate surgical
and anesthesiological procedures [13, 20].

5. Conclusion

Complications can occur after surgery for LSS. Although
the rates are relatively low, these complications remain
serious. In our study, three groups of complications
should be highlighted: the usual complications such as in-
fections and dural tears, exceptional complications such
as pseudomeningoceles, and rare complications such as
strokes. All of these complications were experienced in
patients considered eligible for surgery. Careful selection
of patients, consideration of risk factors, and selection
of an appropriate surgical strategy can reduce or avoid
these complications. However, when a complication oc-
curs, early management offers the best chance of com-
plete recovery.
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