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INTRODUCTION

Unintended dural injury is a common complication during 
degenerative lumbar spinal surgery. Dural injury rate in all spinal 
surgeries is between 0.2% and 20%(1-4). Unintended dural injury 
increases with increasing age, female sex, surgical experience, 
invasive surgery, revision surgery and degenerative process. In 
degenerative process, this rate approaches the upper limits. 
The average rate is 17%(4,5-9). Cerebrospinal fluid (CSF) leakage 
caused by dural injury may complicate the postoperative 
period with headaches, nausea, vomiting, back pain, abducens 
nerve palsy, fistula formation, pseudomeningocele, surgical 
site infections, meningitis, and in rare circumstances, chronic 
subdural hematomas(10-15).However, these complications can be 
handled by developing surgical techniques. In this study, we 
aimed to retrospectively evaluate the causes and consequences 
of unintended dural injury.

MATERIALS AND METHODS

Patients

All patients who underwent spine surgery for degenerative 
conditions performed at our institution between 2011 and 
2018 were included in the study. We excluded patients treated 
for tumors, infections, and deformity from this study. This 
retrospective study included 376 adult patients (225 female and 
151 male) who had undergone decompression and posterior 
lumbar pedicle screw fixation. 

Study Approval

The need for informed consent was waived owing to the 
retrospective nature of the study.

Surgical Technique

All patients in the study underwent decompression and 
pedicular screw fixation due to the degenerative process. Dural 
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Objective: Unintended dural injury rate in all spinal surgeries is between 0.2% and 20%. This rate approaches the upper rates in degenerative 
lumbar surgery. Unintended dural injury occurs due to many factors and revision surgery is one of these reasons. As a result of the injury, 
the possibility of neurological deficits is not high, but conditions such as headache, pesudomeningocele, superficial infection, meningitis and 
radicular pain can occur. However, these complications can be solved today. In our study, we aimed to evaluate unintended dural injury and its 
results retrospectively.
Materials and Methods: Between 2011 and 2018, 376 (225 female and 151 male)  patients who had undergone decompression and posterior 
lumbar pedicle screw fixation were included in the study. Fifty-eight patients were operated due to revision surgery. The mean patient age was 
57.35 years (range: 33-79 years). Dural injuries were sutured with microsurgical technique and sealant was used. All patients were recommended 
bed rest between 24 and 48 hours.
Results: The number of unintended dural injuries was 26. Eleven patients with dural injury were operated for revision surgery. There was 
pseudomeningocele in three patients, superficial wound infection in three patients, meningitis in one patient, and transient radicular symptoms 
in 12 patients. Twenty-one patients had early cerebral hypotension and all responded to the medication.
Conclusion: Unintended dural injury occurring in surgeries performed due to lumbar degenerative process does not significantly affect surgical 
results. It is very important to properly diagnose and treat additional complications caused by unintended dural injury.
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injuries were sutured with microsurgical technique and sealant 
(Tisseel-Baxter Healthcare Corporation) was used. Postoperative 
management with bed rest was questioned in relation to the 
size of the dural tear. All patients were recommended 24-48 
hours of bed rest.

RESULTS

The demographic characteristics of the patients enrolled in 
the study are shown in Table 1. Three hundred seventy-six 
patients were included in the study. Two hundred twenty-five 
(59.84) patients were female and 151 (40.16%) patients were 
male. The mean patient age was 57.35 years (range: 33-79 
years). Fifty-eight (15.4%) patients underwent revision surgery. 
Twenty-six (6.91%) patients had unintended dural injury. 
Fifteen (3.98%) of the dural injuries were detected in patients 
who underwent primary surgery and 11 (2.96%) were seen in 
patients who underwent revision surgery. The ratio of dural 
injury in revision cases was 25.86% and the ratio of dural injury 
in primary cases was 3.45%. Three had pseudomeningocele and 
three had superficial wound infection. Only one patient was 
treated for meningitis. Radicular pain and paresthesia occurred 
in 12 patients who were given medical treatment. Twenty-one 
patients had early cerebral hypotension and all responded to 
medical treatment (Table 2).

DISCUSSION

Diagnostic and therapeutic methods developed in recent years 
have increased the surgical rates due to lumbar degenerative 

process. Unintended dural injury is a common complication 
during degenerative lumbar spine surgery (Figure 1-2). Dural 
injury rate is between 0.2% and 20% in all spinal surgeries(1-4,10). 
In open surgery series for lumbar degenerative process, 
unintended dural injury rate was 8.11% (range: 2-20%). In our 
series, unintended dural injury was 6.91% in the whole group 
whereas in primary cases, this rate decreased to 3.45% and the 
rates were consistent with the literature. Surgical invasiveness 
and manipulation of dura has been reported as a general 
predictor of dural injury and appears to be associated with 
overall dural injury rates. 
Dural injury incidence in a group of patients who underwent 
revision surgery was 25% and was not associated with the 
years of experience of the surgeon(16). In our study, the ratio of 
dural injury in revision cases was found to be 25.86% (15/58).
Dural injury is one of the most common complications in spinal 
surgery. Although different methods have been described for 
the treatment of this complex problem, the primary treatment 

Table 1. Patient demographics and findings

None of patients 376

Male-rate    151 40.16%

Female-rate 225 59.84%

Mean age, range 57.35 33-79

Primary surgery-rate 318/376 84.6%

Revision surgery-rate 58/376 15.4%

Dural tear in patient group 26/376 6.91%

Ratio of dural damage in revision 
cases 15/58 25.86%

Ratio of dural damage in primary 
cases 11/318 3.45%

Table 2. Complications

Pseudomeningocele 3 11.53%

Superficial wound infection 3 11.53%

Radicular pain and paresthesia 12 46.15%

Early cerebral hypotension 21 80.76%

Meningitis 1 3.84%

Figure 1. Dural leakage is observed in the T2 - weighted MRI - 
Sagittal Image
MRI: Magnetic resonance imaging

Figure 2. Dural leakage is observed in the T2 - weighted MRI - 
Axial Image
MRI: Magnetic resonance imaging
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of dural injuries is primary repair. Closed subarachnoid 
drainage; laser tissue welding; grafts consisting of muscle, 
fat, or fascia; blood patches; fibrin-adhesive or cyanoacrylate 
polymer sealant; application of Gelfoam to the tear; bed 
rest; and avoidance of the use of wound drains are other 
treatment methods(17). Due to the small number of patients 
in the literature, it is difficult to compare the effectiveness of 
treatment modalities; however, most authors advocated using 
a combination of these methods(17). In our study, we applied the 
combination of microsurgery repair, sealant use and bed rest. 
Bed rest time is controversial due to comorbidities that may 
develop. 
Rest for a long time can lead to problems such as deep vein 
thrombosis, pneumonia, and additional cost(18). For this reason, 
we did not apply bed rest longer than 48 hours for our patients.
Intracranial hypotension (IH) is a clinical syndrome in which 
absolute or relative hypovolemia of CSF results in various 
neurological symptoms(19). An increasing number of publications 
in recent years shows that IH is no longer a rare syndrome. IH can 
occur spontaneously or iatrogenically. This group of patients is 
treated by anesthesiologists and neurologists as the first reason 
in iatrogenic cases is lumbar puncture. However, IH knowledge 
is essential for spine surgeons, spinal surgery and complications 
of degenerative spinal disorders may be secondary causes of 
IH(19). In our study, we encountered headache due to early IH in 
21 of 26 patients with dural injury. In patients responding to 
symptomatic treatment, no further complications related to IH 
occurred. However, it should be kept in mind that post-surgical 
CSF leakage may cause temporary symptoms such as headache, 
as well as more serious intracranial complications.
Iatrogenic pseudomeningocele is an extradural cystic formation 
caused by CSF leak after spinal surgery(18) . The incidence of 
unintended durotomy is anywhere from 0.3 to 13% and most 
frequently occurs as a result of lumbar laminectomy(20).
The lumbar region pseudomeningocele is more common 
because more lumbar surgery is performed today and the CSF 
pressure is higher in this area. In the study of Swanson and 
Fincher involving 1700 patients, the incidence of postoperative 
pseudomeningocele was shown to be 0.07%(20). Hawk and Kim(20) 
reported pseudomeningocele rate as 0.8% in his retrospective 
study in 1408 patients. 
In our study, the rate of patients who developed dural injury 
was 11.53% while this rate was 0.79% in the whole series. Our 
findings were consistent with the literature.
Postoperative meningitis after spinal surgery is rare but can 
lead to serious complications, including death. Twyman et 
al.(21) showed its incidence as 0.18% in its 2180 cases. Lin 
et al.(22) reported an incidence of postoperative meningitis 
as 0.10% (21 of 20,178 surgeries). Morris et al.(23) reported 
bacterial meningitis in two cases of dural tears with posterior 
instrumentation with pedicle screws. It achieved good results 
with timely diagnosis and treatment in both patients. This study 
showed that postoperative meningitis was a rare complication 
after spinal lumbar surgery. Be aware of fever, neck stiffness, and 

consciousness disturbance findings that develop after spinal 
surgery. Intraoperative unintended dural injury is the most 
important predictor. Early diagnosis and appropriate antibiotic 
treatment for at least two weeks can lead to a good outcome. In 
our study, the symptoms of meningitis were encountered in one 
patient and there was a dural injury in the patient. Good results 
were obtained with early diagnosis and appropriate treatment.
The causes of superficial wound infection following dural 
damage were defined as CSF fistula, prolonged operation time, 
and need for long bed rest(24). In our study, we encountered 
superficial wound infection in three patients. This complication 
occurred in patients with obesity and Diabetes Mellitus. It was 
not associated with dural injury.
Takenaka et al. (24) said that dural injury was associated with an 
increased risk of postoperative neurological deficits, and dural 
injury formation was an important risk factor for postoperative 
neurological deficits. McMahon et al.(25) and Williams et al.(26) 
showed that dural injury was associated with postoperative 
neurological deficits in two different large series. However, we 
cannot conclude a causal relationship between dural injury and 
neurological deficits. 
However, entering the dura intraoperatively may injure neural 
elements, or additional procedures performed by surgeons to 
repair the dural injury may lead to neurological deficit(24). In our 
study, temporary paresthesia and radiculopathy were detected 
in 12 (46.15%) of 26 patients with dural injury, but no serious 
neurological deficits were observed. These complaints were 
attributed to additional manipulations performed during repair.

Conclusion

Unintended dural injury occurring in surgeries performed due 
to lumbar degenerative process does not significantly affect 
surgical results. Dural injury is common during revisions. 
Additional temporary complications may occur. However, 
good or excellent results can be obtained when appropriate 
treatment methods are applied.
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Ethics Committee Approval: Retrospective study.
Informed Consent: Retrospective study.
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received no financial support.
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