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Review Paper
Managing Unintentional Dural Tear in Spine 
Surgery: An Algorithmic Approach and Review of 
the Literature

Background: Incidental dural tears are among the most critical complications in spine surgery. 
It may be identified either intraoperatively or postoperatively. Dural tears management is 
multifaceted, influenced by factors such as the location of the tear and actual conditions. Despite 
numerous techniques reported in the literature for dural tear repair, spine surgeons have no 
consensus on this matter. 

Methods: This narrative review explores existing articles and uses practical experience to 
propose an algorithmic approach for dural tears management. Additionally, this review evaluates 
other aspects of dural tears, including classification, risk factors, repair methods, the utility of 
drains, antibiotic prophylaxis, and dural tears in the context of vertebral fractures. 

Results: By combining evidence-based recommendations with clinical expertise, this study seeks 
to provide a comprehensive understanding of dural tears in spine surgery and offer guidance for 
optimizing patient outcomes.

Conclusion: An algorithmic approach integrating evidence and clinical expertise can guide 
effective management of dural tears in spine surgery, improving patient outcomes.
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Introduction

ncidental dural tear is one of the most 
critical complications in spine surgery 
that happens when dura matter tears and 
cerebrospinal fluid (CSF) leaks. Inciden-
tal dural tears occur more frequently in 

lumbar spine surgery compared to cervical or thoracic 
spine surgeries. This discrepancy may be attributed to 
dural manipulation or less careful laminectomy in the 
lumbar zone compared to other spine areas. Moreover, 
the higher rate of lumbar surgeries may justify the great-
er incidence of dural tears in the lumbar spine zone. Re-
cent studies have shown an incidence of 1% for cervical 
surgeries, 7.6% for primary lumbar surgeries, and 15.9% 
for revision lumbar surgeries [1]. However, it is impor-
tant to note that most dural tears are not reported because 
many patients with dural tears have no morbidities.

Dural tears may be identified either intraoperatively or 
postoperatively. Moreover, appropriate management of 
these dural tears depends on various factors, including 
the location of the lesion along the spinal zones and ac-
tual conditions. This complexity underscores the impor-
tance of a proper diagnosis and a thorough understanding 
of different treatment methods. To perform appropriate 
diagnosis and treatment for each scenario, an algorith-
mic approach based on recent evidence for managing 
dural tears may help the surgeon make better decisions 
and optimize patient outcomes. 

During surgery vs after surgery (diagnosis, which 
one needs to be repaired)

Dural tears can happen during surgery. They are usu-
ally identified by CSF leakage or bleeding from epidural 
veins due to the loss of the expanded dural tamponade 
effect. However, if this event remains unrecognized dur-
ing surgery, it can lead to complications such as CSF 
leak, fistula, wound dehiscence, infection, and rarely 
meningitis or even subdural hematoma [2-5].

After surgery, symptoms of low CSF pressure can 
indicate an unrecognized dural tear. The incidence of 
late-presenting dural tears (LPDT) was estimated to be 
0.28% by Cammisa et al., and most cases remained as-
ymptomatic [3]. Khazim et al. reported the incidence of 
LPDT 0.9% in primary cases and 0.5% in revision cases 
[6]. In a multicenter cohort study, Durand et al. found 
that the main risk factors for LPDT were lumbar spine 
procedures and decompression surgery [7].

Unrecognized dural tears or improper repair of dural 
tears may lead to complications such as fistulas and 
pseudomeningoceles. These complications can present 
with many symptoms and signs [8]. Most pseudomenin-
goceles are asymptomatic and can be detected on MRI 
[9]. Fistulas are tracts that communicate intra and extra-
dural space. If they reach the skin, the presence of CSF 
can be determined with β2 transferrin [10].

Hershman et al. reported two cases of LPDT and sug-
gested 24 hours of bed rest for patients. After this pe-
riod, if the symptoms persist, they recommend using an 
epidural patch (EPB). If the patient does not improve, a 
second attempt for an epidural blood patch can be per-
formed, and at last, surgery should be considered [11].

Classifications (size/repairability/zone)

There is currently no agreement about the classification 
of dural tears. While the tear size can categorize them, 
there is no consensus on this classification. Ointment et 
al. divided dural tears into three different groups: Pinhole 
tears, measuring <1 mm; medium-sized tears, defined as 
1 mm to 1 cm; and large tears exceeding 1 cm [12]. 

In another study, Galarza et al. classified dural tears 
into three groups with guidelines for treatment [13]. 
Their classification is based on the amount of CSF leak, 
arachnoid involvement, and the presence of one clean or 
more than one border [13]. 

Furthermore, the location of dural tears can be dorsal, 
ventral, or along the nerve root [14], each requiring dif-
ferent management approaches.

Site of the lesion (cervical/thoracic/lumbar)

Dural tears can occur during cervical, thoracic, or lum-
bar procedures. Risk factors and management for each 
segment differ.

A dural tear in the thoracic spine is typically document-
ed along with lumbar surgery. Limited data exists re-
garding thoracic surgeries independently. Ossification of 
the ligamentum flavum (OLF) is a disease that can cause 
myelopathy and is treated with surgery [15]. Hamouda 
et al. performed thoracic spine laminectomy in 18 cases. 
Among these cases, durotomy and CSF leakage were re-
ported in 4 patients (22%) [16]. In another study by Sun 
et al., the incidence of dural tears and CSF leakage in 
thoracic OLF patients was 32%, and the main reasons 
were adhesion and ossification of dura [17].
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The incidence of dural tears is lower in the cervical 
spine compared to the lumbar spine [18]. Risk factors 
for cervical dural tears have been extensively studied. 
Patient age, diagnosis of ossification of the posterior 
longitudinal ligament, anterior approach, OLF, revision 
surgery, surgeon’s experience, and synovial cyst have 
been associated with cervical dural tears [19-22].

Dural tears most frequently occur in the lumbar seg-
ment of the spine. Age, surgeon’s experience, revision 
surgery, and the number of decompressed levels have 
been noted as risk factors for lumbar dural tears [23, 24].

Repair or not

After encountering the dural tear during surgery, the 
first question is the repair method. For a long time, su-
turing was the only option for dural tears [3, 4, 25, 26]. 
However, some studies have utilized dural sealant [13, 
27]. Bio adhesives alone may be used for small pin-
point tears, but for larger tears, repair with suture, with 
or without the addition of bioadhesive, is recommended 
[12, 27].

According to current studies, several methods have 
been employed for managing dural tears. However, there 
is still no consensus among spine surgeons on this mat-
ter. We have developed a new algorithm for managing 
dural tears based on various studies and our experience. 

Figures 1 and 2 depict the flowcharts for managing lum-
bar and cervical dural tears, respectively.

Method of repair (tight suture/non-tight suture/
patch/muscle or Fat/glue or other materials) 

There is no consensus regarding the material of suture 
and type of suturing. Some prefer continuous locking 
[25, 28, 29], while others prefer separate sutures [30]. 
Materials such as 7-0 Gore-Tex [30], 4-0 or 5-0 silk [25], 
and 4-0 nylon [1] have all been utilized. To our knowl-
edge, no research compares methods and types of su-
tures.

After suturing, the Valsalva maneuver is employed to 
check the repair. If the repair is not watertight, it can be 
reinforced by a fat plug [31], a muscle patch [30], or a 
spinal sealant system [32].

Anterior and anterolateral wall tears of the dura cannot 
be easily sutured. In these cases, a technique described 
by Mayfield [31] and further developed by Black [14] 
involves using fat grafts covered with fibrin glue and 
then further with surgery or Gelfoam.

Drain

The insertion of a drainage tube is controversial follow-
ing an incidental dural tear during surgery. Tosun et al. be-
lieved that lumbar drains proximal to the tear may reduce 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Algorithm for Lumbar Incidental Dural Tear 
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Figure 1. Algorithm for lumbar incidental dural tear
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the hydrostatic pressure [33]. Conversely, Eismont et al. 
advised against the placement of drains [4]. Cammisa et 
al. recommended drains based on the type of surgery [3]. 
According to a questionnaire, Oitment found that most 
Canadian surgeons disagree with using drains [12].

Antibiotic 

Antibiotic prophylaxis following a dural tear has not 
been addressed in the literature. Whether the prophylac-
tic antibiotics administered before surgery should be con-
tinued postoperatively has not been studied extensively. 
Based on the French literature, Wolff et al. recommend 
continuing cefazolin for 48 hours postoperatively [34], 
while Guerin et al. advocated for continuing cefuroxime 
for 24 hours [35].

Dural tear and vertebral fracture

The incidence of dural tears in lumbar fractures has 
been reported to be up to 25% in lumbar burst fractures 
[36]. Luszczyk et al. demonstrated that the risk of dural 
tear was greater in the lumbar region compared to the 
thoracic and cervical regions [37]. Neurologic disorders 
and laminar fractures increase the incidence [38, 39]. 

Increasing interpedicular distance, the central canal di-
ameter ratio, and the angle of the retropulsion segment 
can predict dural tears before surgery [40].

Repairing dural tears in vertebral fractures is similar to 
incidental dural tears, but they are more complex, and 
watertight closure is far less consistent [37]. Nerve roots 
may emerge through the tear and can become entrapped 
in the lamina and surrounding muscles [41].

Conclusion 

Addressing incidental dural tears in spine surgery is 
complex and requires careful consideration of tear loca-
tion, size, and repairability. The absence of consensus on 
classification and optimal repair methods underscores 
the need for standardized approaches and ongoing re-
search. Utilizing an algorithmic approach informed by 
current literature, surgeons can optimize patient out-
comes and mitigate the risks associated with this chal-
lenging complication. Continued research and collabo-
ration within the medical community are essential for 
advancing treatment strategies and improving patient 
care in this complex clinical scenario.
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Figure 2: Modified Algorithm for Incidental Cervical Dural Tear (25) 
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