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Original Article

Complications of decompressive lumbar spine procedures
without instrumentations — an institutional experience

Ramadan Shamseldein, Mohamed Mousa, Ayman Wageh, lhap Bedier
Neurosurgery Department, Shebin Elkom Teaching Hospital, Shebin Elkom, Egypt

Background

Till now, there is insufficient documentation of operative complications in spine surgery, and the expected results are far less predictable if
the actual indication for surgical intervention is not clear. Complication could be defined as ‘a condition that directly or indirectly results from
surgical intervention and disrupts the planned outcome of the surgery.” So, spine surgeons should be aware of these events and know how to
deal with them.

Aim

To detect the number and percentage of moderate and/or major operation-related complications associated with the relatively repeated and
popularized neurosurgical procedures performed at the Neurosurgical Department, Shebin Elkom Teaching Hospital, to analyze our work in
relation to published literature that addresses this topic, so as to optimize the future practice.

Patients and methods

Acretrospective study was conducted on documented operation-related complications of patients operated upon at the Neurosurgical Department,
Shebin Elkom Teaching Hospital, between March 2011 and March 2019. This study involved patients who underwent decompressive lumbar
spine procedures without instrumentation. The operations were performed by neurosurgeons with the same professional degree but with
different number of operated cases. Any decompressive surgery with instrumentation techniques was excluded.

Results

A total number of 3496 patients were operated upon between March 2011 and March 2019, of whom 1087 fulfilled the inclusion criteria. Their
medical records were reviewed for documentation of the existed complications related to surgery. The number of documented moderate and/
or major operation-related complications was 124 (11.41%) cases from the total number of the studied group.

Conclusion

Till now, there is insufficient inclusive documentation of operative complications in spine surgery. In this study, the number and percentage
of moderate and/or major complications related to different decompressive lumbar surgery techniques without instrumentations could be
detected, and it was found that most of the identified complications lie within the reported incidence. With insightful understanding of these
complications, surgeons could adequately analyze and evaluate risk factors in patients and procedure-related factors and then develop preventive
measurements to reduce the rate of these complications.
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INTRODUCTION

Any indication for surgical spine procedure has to be
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documented as the expected results are far less predictable
if the actual indication for surgical intervention is not clear.
Therefore, interest must be shown to any complications
related to these interventions [1]. Till now, there is insufficient
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inclusive documentation of operative complications in spine
surgery. Some authors studied the spine surgery-related
complications by analysis of previously published articles
with certain specific criteria, and they concluded that among
79 471 patients, 16.4% were complicated cases, and the
incidence was high in thoracolumbar surgery (17.8%) and
then cervical spine surgery (8.9%) [2].

Complication could be defined as ‘a condition that directly or
indirectly results from surgical intervention and disrupts the
planned outcome of the surgery, and can be further graded as
minor, moderate, or major.” Minor complications need 1 day or
no increase in the hospital stay with minimal or no additional
treatment required. Moderate complications need treatment and
increase the hospital stay up to 1 week. Major complications
need specific treatment, increase the hospital stay by more
than 1 week, and/or create long-term sequelae (>6 months) [3].
A meta-analysis of 42 published articles suitable for certain
inclusion criteria from 9504 articles between 1990 and 2014
to study the complications of different techniques for lumbar
disc surgery was done.

Durotomy was seen in 3.9 and 4.5% in open and endoscopic
techniques, respectively; postoperative cerebrospinal
fluid (CSF) leakage was seen in 1.3% for open and 0.6% for
endoscopic techniques, respectively; and wound hematoma
was seen in 0.5, 1.2, and 0.6 in open, endoscopic, and
microdiscectomy, respectively. Wound complications were
reported in 2.1, 1.2, and 0.5% in open, endoscopic, and
microdiscectomy techniques, respectively [4]. Another
prospective study was done on 1772 patients operated upon
for lumbar disc surgery; it studied the risk factors of surgical
site infection and found that surgical site infection was 2.3%,
deep wound infection was 0.22%, superficial wound infection
was 1.7%, durotomy was 1.2%, nerve root injury was 1.1%,
and wound hematoma was seen in 1.3% [5]. In same context,
another work on 99 152 patients studied the risk factors for
wound complications following spine surgery and reported
2.2% incidence of wound infection, distributed as follows:
0.8 deep, 0.9 superficial, 0.3 dehiscence, and 0.4 dead space
infection [6]. Durotomy is a terrible complication in spine
surgery that could occur even with expertise. The current
reported incidence of durotomy and eventually CSF leaks
varies between 1.6 and 17.4% [7,8]. In a cohort series of
500 patients who underwent first-time lumbar laminectomy,
single level up to three levels, durotomy rate was 10.00%.
A retrospective review of 4835 lumbar spine operations over
a 10-year period reported an incidental durotomy of 11.3% [9].
Similarly, another series found an incidence of 1.2%, and
in patients with recurrent disc disease, the incidence was
7.14% [8].

Instability and iatrogenic spondylolisthesis as a complication of
postlumbar decompressive surgery was studied in one research
work reviewing 241 published articles; only 24 articles fulfilled
the inclusion criteria and included 2553 patients. The work
found that the inclusive incidence of newly developed or

increased degree of spondylolisthesis at the mean postoperative
follow period was 5.5%, whereas reoperated cases owing to
instability postoperatively were 1.8%. Patients with pre-existed
spondylolisthesis were 10 times more liable to progression
postoperatively and so were reoperated than patient with only
lumbar canal stenosis without preoperative listhesis [10].

Regarding wrong site surgery, the spine surgery was involved
in 5-8% of all wrong site surgery. In another report among
76 wrong site surgery reported by 61 orthospine surgeon,
31 (43.6%) cases were spine surgery. The majority of missed
level operation was performed in lumbar spine followed by
cervical spine and thoracic spine [11-14].

Abdominal complications of lumbar disc surgery occur in
0.016-0.06% of cases, with retroperitoneal major vessel
injury having the higher incidence followed by visceral
injuries. Isolated intestinal injury is a very rare complication
of prolapsed lumbar disk surgery, and their literature search
revealed only 18 cases [15]. Regarding retroperitoneal major
vessel injury (postlumbar discectomy), the first reported case
in United Kingdom was in 1991 owing to abdominal aortic
tear; the documented mortality rates are very high (78%) with
injury to abdominal aorta and the rate increase to 89% with
inferior vena cava injury and decrease to some extent with
iliac vessels injury [16]. In one series of lumbar disc surgery
of 2590 patients, only one case of retroperitoneal vessel injury
was reported, and according to the review of that series, this
seldom hazardous complication can occur in 0.01-0.05% of
cases. Certain risk factors that may increase the chance for this
bad event to occur are previous lumbar or abdominal surgery,
occurrence of peridiscal fibrosis, deep intrusion of pituitary
rongeur, bad positioning of the patients, and associated
anomalies [17]. In the same context, a report of three cases of
iatrogenic main vascular injury was published: the first case
involved left common iliac artery and bilateral common iliac
veins, and the patient died after trial of reanastomsis surgery,
the second case involved left common iliac artery and vein
injuries, where definitive management occurred, and the patient
was discharged without any complications, and the third case
involved left common iliac artery injury and was repaired
without any consequences (cited incidence of 0.01-0.1%, with
life-threatening complications) [18].

Pneumocephalus as a complication of lumbar surgery is very
rare. Only eight cases have been described in the literature,
and of them, six cases were complications from intraoperative
dural tear. Symptomatic compressive pneumocephalus is
an exceptional complication following lumbar surgery.
A conservative treatment might be adequate even in the
presence of severe symptomatic manifestations [19].

Aim

The aim was to detect the variety, number, and
percentage of moderate and/or major operation-related
complications associated with the repeated and popularized
neurosurgical procedures conducted at the Neurosurgical
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Department, Shebin Elkom Teaching Hospital, to analyze our
work in relation to the published literature that addresses this
topic to optimize future practice.

PATIENTS AND METHODS

This is a retrospective study for documentation of
operation-related complications among patients operated
upon at the Neurosurgical Department, Shebin Elkom Teaching
Hospital, between March 2011 to March 2019 for decompressive
lumbar spine procedures without instrumentation. The
study included all neural decompressive surgical lumbar
procedures (microdiscectomy, interlaminar approach, unilateral
fenestration, and laminectomy), either first-time surgery or
recurrent surgery without instrumentations. The operations were
performed by neurosurgeons with the same professional degree
but with different number of operated cases. Exclusion criteria
involved any decompressive surgery with instrumentation
techniques. According to the data from medical record
department of our hospital, a total number of 3496 patients were
operated on, of whom 1087 cases fulfilled the inclusion criteria.
Their medical records were reviewed for documentation of the
existed complication related to surgery globally.

ResuLts

According to medical records, 1087 cases fulfilled the inclusion
criteria [608 (56%) males and 479 (44%), females]. The mean
age of the patients was 43.38 years. The number of documented
moderate and/or major operation-related complications was
124 cases (11.41% from total number of the studied group).
These cases were classified into the following two groups: the first
group of complications occurred immediately intraoperatively
and/or within the first 2 days postoperatively and prolonged
the hospitalization of the patients and/or needed special
interference or led to special sequelae, and the second group of
operation-related complications occurred during the follow-up
period (within the first 6 months from surgery) and/or need special
interference or led to special sequelae (Fig. 1 and Tables 1-3).

SAMPLE CASES

Case 1

A 50-year-old male patient with long-standing history of low
back pain (LBP) developed bilateral sciatica more on right side
not responding to medical treatment and physiotherapy. MRI
lumbo-sacral spine (LSS) showed marked discogenic stenosis
at L4-L5 level. Right-sided endoscopic discectomy: unintended
durotomy occurred, and the patient developed postoperative
CSF leakage and was managed conservatively; the wound
stopped leaking after 3 weeks. Two MRI scans was done first
3 weeks postoperatively, where the wound was still leaking,
and the second was done 2 months postoperatively after wound
was completely clean and dry and stopped leaking (Fig. 2a—c).

Case 2
A 50-year-old male patient with a history of previous
laminectomy (L4 partial and L5 complete) many years ago

44% females and 56% males.

Figure 1: Sociodemographic data: sex distribution: male (56%) and
female (44%).

Table 1: Age distribution of the patients

Number of patients 1087
Mean age 43.38
Minimum 24
Maximum 68

Table 2: First group

Surgical complication n (%)
Dural tear 30 (2.7)
Direct thecal contusion or lacerations 2(0.18)
Root injury of any degree 11 (1.012)
Postoperative hematoma that need urgent evacuation 11 (1.012)
Deep wound infection 32(2.94)
Meningitis 6(0.55)
Pneumocephalus 2(0.18)
Bowel or visceral injury 1(0.092)
Main vascular injury 1(0.092)
Table 3: Second group

Surgical complication n (%)
Missed level 13(1.2)
Foreign body 6(0.55)
Tatrogenic listhesis 9 (0.82)

presented with LBP and neurogenic claudication. Lumbosacral
MRI showed adjacent level disease above. One month after
decompressive surgery, the patient developed progressive
severe LBP with limitation of lower extremity movement and
urinary urgency, so MRI was done and showed deep wound
infection and epidural collection (Fig. 3a and b).

Case 3
A 46-year-old male patient, a known case of diabetic on insulin,
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Figure 2: (a) Preoperative MRI. (b) MRI at 3 weeks postoperatively show the track and subcutaneous pseudomeningocele. (c) MRI 2 months

postoperatively, the condition shows a regressive course.

IS

Figure 3: () MRI at presentation with old L5 laminectomy and L4 partial laminectomy and above levels stenosis. (b) MRI follow-up after deterioration

shows deep wound infection and epidural collection.

6 years ago was operated by left L5-S1 microdiscectomy.
He came back with left sciatica and left partial foot drop.
MRI lumbosacral showed recurrence at the same level with
cranial migration of the disc. The same previous left L5-S1
microdiscectomy technique was repeated. In the postoperative
course, the sciatica improved, but the patient started
progressive severe LBP not responding to medical treatment.
After 4 months, follow-up MRI was done and showed discitis
at the operated level (Fig. 4 and b).

Discussion

Disc disease of lumbar spine and its associated conditions
of lower back pain and neurological problems are one of the
most common groups of health disorders affecting adults and
have considerable economic implications. Different surgical
techniques for neural decompression without instrumentations
have been evolved such as laminectomy, interlaminar
approach, unilateral fenestration, microdiscectomy, and
endoscopic discectomy. These procedures utilized for

decompressive lumbar surgery are popular and constitute
a large percentage of daily neurosurgical spine practice,
although there is insufficient inclusive documentation of
operative complications related to spine surgery. In this
work, the total number of studied cases were 1087 patients,
of whom the total number of surgically complicated cases
were 124 (11.4%) cases. This finding is in accordance with
the stream of literature review, such as the analytical study
of Nasser et al. [2], where they found in their work that the
percentage of complications related to surgical procedures
is high in thoracolumbar spine surgeries, up to 17.8%.
The studied group was classified into two major groups of
complications: the first group of complications occurred
immediately intraoperatively and/or within the first 2 days
postoperatively and prolonged the hospitalization of the
patients and/or needed special interference or led to special
sequelae, and the second group occurred during the follow-up
period, within the first 6 months from surgery, and/or needed
special interference or led to special sequelae. These two
groups met the moderate and major grading of Rampersaud
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Figure 4: (a) Preoperative MRI shows the cranially migrated prolapsed recurrent disc and operative photograph of that disc that extracted as one

mass. (b) 4 months postoperative follow-up with evident discitis.

et al. [3]. The minor group of Rampersaud ez al.[3] grading is
not considered in this work as it does not affect hospitalization
and does not lead to special sequelae or interference.

Multiple studies reported varied incidences of durotomy during
lumbar surgery with different techniques. The current literature
studies reported incidence that varies between 1.6 and 17.4%.
Adam and colleagues reported an incidence of 3.6%, Shriver and
colleagues reported an incidence between 3.9 and 4.5%, Habiba
and colleagues observed an incidence of durotomy of 1.2%,
Bydon and colleagues reported an incidence of 10%, and Albayrak
and colleagues reported an incidence of 1.2%. When patients with
recurrent disc disease were excluded from the study, the incidence
decreased to 0.82%. In patients with recurrent disc disease, the
incidence was 7.14% [4,5,7-9]. In the studied group, dural tear
was observed in 30 (2.7%) patients, which is located towards the
lower limit of the incidence reported by previous studies.

The reported incidence of wound hematoma ranged between
0.5 and 1.2% [4,5]. This complication was found in the
presented study in 1.012%, which is in agreement with the
reported incidence in the current literature studies.

Regarding neural injury found in this study, nerve root injury
was seen in 1.012% and thecal contusion in 0.18%. This is in
agreement with the reported incidence of neural injury of 1.1%
in lumbar disk surgery [5].

Piper et al.[6] reported an overall incidence of wound infection
in 2.2%, of which, 0.8% represented deep wound infection.
Habiba. et al.[5] found that the overall incidence of surgical
site infection was 2.3%, and deep wound infection was 0.22%.
Lastly, Shriver ef al.[4] reported an incidence between 0.5
and 2.1% of wound complications in different techniques for
lumbar disk surgery. The results of the presented study in this
regard reported 2.94% (32 cases) deep wound infection cases
and 0.88% (two cases) complicated with meningitis, and these
incidences were slightly higher than the reported incidence by
the aforementioned studies.

According to the finding of Guha et al. [10], the overall
incidence of newly developed iatrogenic or increased degree

of spondylolisthesis at the mean postoperative follow period
was 5.5%, whereas reoperated cases owing to instability
postoperatively was 1.8%. The findings in the present study
in this regard during the first 6 months postoperatively
showed nine (0.82%) cases of iatrogenic spondylolisthesis had
occurred, and this value was significantly less than the values
of the former review.

In this work, 13 (1.2%) cases of surgery on missed level were
picked up at the follow-up period. This finding is in accordance
with a stream of reports in the literature, where the reported
rate of wrong site surgery ranged from 0.09 to 4.5 per 10 000
surgeries, and the spine surgery was involved in 5-8% of all
wrong site surgery [11,12]. In another report, 43.6% of wrong
level cases were related to the spine surgery, and the majority of
missed level operation was performed in lumbar spine followed
by cervical spine and thoracic spine [13,14].

Regarding the abdominal complications during lumbar disc
surgery, Kilbas et al[15] reported a rate of 0.016—0.06% of
cases, with retroperitoneal vascular injuries constituting the
majority of these complications. Keskin et al.[18] cited an
incidence of 0.01-0.1%, with life-threatening complications
in case of iatrogenic main vascular injury. Papadoulas
et al[17] recorded rare life-threatening complication in one
to five cases every 10 000 (0.01-0.05%). This means that the
overall reported incidence ranged from 0.016 to 0.1%. In this
work, one case of abdominal vascular injury and one case of
retroperitoneal vascular injury were documented among the
studied group (0.092% for each), and this finding lies within
the reported incidence of the previous reviews.

The occurrence of pneumocephalus as a complication of
lumbar surgery is very rare, and conservative treatment might
be adequate even in the presence of severe symptomatic
manifestations. A total of eight cases have been described in the
literature. Six of them are associated with intraoperative dural
tears [19]. In this work, we picked up two cases complicating
the dural tear and were managed conservatively. This number
is considered high in relation to the documented cases in the
literature.
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CoNCLUSION

Till now, there is no sufficient inclusive documentation of
operative complications in spine surgery, and the expected
results are far less predictable if the actual indication for
surgical intervention is not clear. As most are preventable
and treatable, more attention should be paid for complications
related to these procedures. In this study, the number and
percentage of moderate and/or major complications related
to different decompressive lumbar surgery techniques
without instrumentations could be detected, and it was
found that most of identified complications lie within the
reported incidence published in this field, with the exception
of a single complication (postoperative pneumocephalus
complicating dural tear), which was managed conservatively.
With insightful understanding of these complications, surgeons
could adequately analyze and evaluate risk factors in patients
and procedure-related factors and then develop preventive
measurements to reduce the rate of these complications. Further
prospective multi-institutional cohort study is advisable so as
to detect and optimize relevant surgical practice.
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