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Introduction:
Spine surgery is commonly complicated by inci-
dental dural tears1. When not recognized during 
surgery, it presents in a variety of ways. Com-
mon symptoms are nausea , vomiting, postural 
headache, dizziness, photophobia, tinnitus and 
vertigo due to decrease in the volume of CSF 

leading to traction on the supporting structures 
of the barin2. Meningeal cysts and Dural cuta-
neous fi stulas have also been reported in some 
studies.8, 9 Cain and colleagues6 in canine model 
found that fi broblasts start fi lling the dural de-
fect on 6th post operative day and by 10th post 
operative day dural defect is fi lled and healed.
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Complications of dural tears can be avoided if 
recognized early and treated early usually with 
primary suture.3, 5

Th ere is wide variation in the incidence of the 
dural tears ranging from 0.5% to 18%4, 10, 11. Th e 
incidence of unintentional dural tears in SPORT 
(Spine Patient Outcome Research Trial) Study7, 
large prospective study of fi rst time lumbar dis-
cectomy patients was 4%.Such a wide variation 
in the incidence is multifactorial like question-
naires based data, multiple centers study, diff er-
ent disease process studied, and revision versus 
fi rst time spine surgery4, 7.

Due to variations in its incidence at various Cen-
ters, we report our experience of the incidence; 
risk factors, location, management, complica-
tions and clinical outcome at 18 months follow 
up of patients with unintentional dural tears at 
our Institution.

Methods:
We investigated 200 cases that underwent lum-
bar spine surgery during past four year’s period 
(2009 to 2012) retrospectively at Department 
of Neurosurgery Jinnah Post Graduate Medical 
Centre aft er the study was approved by Ethic 
committ ee of Research. Informed writt en con-
sent was taken from the patients explaining 
study protocol. Relevant data was derived from 
medical records including clinic visits, opera-
tive notes, discharge summaries and follow up 
appointments. Data included age at the time 
of surgery (years), sex (male or female), medi-
cal co- morbidities ( diabetes, hypertension, 
tobacco use , osteoporosis), indication for sur-
gery (lumber disc herniation only, degenerative 
spondylolisthesis with canal stenosis, spinal 
canal stenosis only, combine stenosis and disc 
herniation).We also analyzed disc spaces and 
types of the procedures performed (fenestra-
tion, fenestration with discectomy, fenestration, 
laminctomy, foraminotomy, ) during which du-
ral tears occurred. Follow up of the patients was 
18 months. Clinical outcome was assessed by 
JOA scoring system. Senior surgeons and senior 
residents performed all procedures. Senior resi-
dents performed procedures under supervision 

of Senior Surgeons in this cohort of patients. 
Any Patient that needed intentional durotomy 
for tumor excision, trauma, and those dural tears 
associated with cystic lesions around facet joints 
and revision surgery were excluded from the 
study. Th e method of dural repair was reviewed 
from operative notes.

Result: 
Aft er exclusion criterion was applied, a total of 
200 cases were included in the study that un-
derwent lumbar spine surgery during the above 
mentioned period. We analyzed the association 
of unintentional dural tears with age and sex of 
patients, disease process, no of disc spaces treat-
ed and procedures performed. We also present 
management and complications of incidental 
dural tears at our Institution. Th e results are pre-
sented as follows:

Of the 200 cases, 118 (59%) cases were male 
and 82 (41%) cases were female. Total number 
of disc spaces treated was 260. A total of 14 (7%) 
dural tears were found. Mean age of the patients 
whose surgery was complicated by dural tear 
was 64 years while mean age of the patients who 
did not have dural tear was 53 years. Th is age dif-
ference was statistically signifi cant. Table 1

Of 118(59%) male patients the incidence of 
durotomy was 5(4%) while of 82(41%) female 
patients the incidence was 9 (11%).Th is genders 
diff erence was also statistically signifi cant.

We treated 200 patients surgically performing 
Fenestration, Fenestration with Disckektomy, 
Laminectomy, Foraminotmy and Laminofo-
raminotomy.We found none of the surgical pro-
cedures to be signifi cantly associated with un-
intentional dural tear. A total of 260 disc spaces 
were treated in 200 patients. Table 2

We classifi ed the diff erent diseases of the lum-
bosacral spine into Lumbar Spinal Canal Ste-
nosis, Lumbar Spinal Canal Stenosis with Disc 
Herniation, Isolated Lumbar Disc Herniation 
and Degenerative Spondylolisthesis with canal 
stenosis for our study purpose. Of all the Dis-
eases we treated surgically only Degenerative 
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Spondylolisthesis was signifi cantly associated 
with unintentional dural tears. Table 3

We treated 260 disc spaces in a total of 200 pa-
tients and recorded dural tears at each level. We 
compared the levels at which dural tears were 
found. We could not fi nd any signifi cant as-
sociation between any disc spaces treated. We 
excluded L1-L2 level from our analysis because 
this space was only explored for one patient in 

addition to L2 and L3 disc spaces and no dural 
tear was found. Table 4

We were able to recognize all dural tears during 
the operation. All 14 dural tears were repaired 
primarily by applying 6-0 proline in continu-
ous interlocking manner. A blood soaked sur-
gicel was applied aft er primary repair.Valsalva 
maneure was applied to make sure that seal was 
not leaking. Patients were advised bed rest for 
12 hours post operatively. All patients recov-
ered with no leak post operatively. Two patients 
reported headache aft er surgery that improved 
over next day.

Kerrison rongeur was responsible for dural tear 
in 5 cases when drilled lamina and ligamentum 
fl avum were being removed. In 4 cases dissector 
teared the dura when piece of bone or ligamen-
tum fl avum was being released from the under-
lying dura.Air drill was responsible for 4 tears 
when lamina was being drilled to thin out. We 
could not fi nd any cause of dural tear in one case.

2 patients had headache post operatively that 
did not need any treatment and sett led over the 
next day.5 wound infection were noted aft er sur-
gery and treated accordingly. No post operative 
CSF leak was noted in any patient.

We applied JOA method of scoring the clinical 
ourcome.Th e total possible score was 29 points. 
Th e follow up rate in our study was 95%.Mean 
preoperative JOA score for the patients who had 
dural tears was 13 points. Th e mean JOA score 
increased to 22 aft er 18 months.12 patients with 
dural tears had MRI at 18 months follow up, 
none of them showed cerebrospinal fl uid fi stula, 
pseudomeningoceol or any other complications. 

 Discussion:
During the period of the study, we found the 
incidence of dural tears to be 7% (14 of 200).A 
wide range of incidence is reported in the litera-
ture ranging from 1% to 17%12, 8, 13.Variation in 
its incidence is largely att ributed to multicentre 
study design and questionnaires based surveys4, 

14.

Diff erent studies indicated that increasing age 

Table 1: Incidental Dural tears in relation to Age and Sex

Total no of patients No Dural tear Dural tear P Value

200 186 14

Mean age of the pts(yrs) 53 years 64 years S

Male 118(59%) 113 5(4%) S

Female 82(41%) 73 9(11%) S
Chi square test was applied for gender while student t test was applied for age comparison. P value 
less than 0.05 was considered signifi cant.

Table 2: Incidental Dural tears in relation to type of procedure

Variable No of discs 
spaces treated

Dural tears P value

Fenestration (51%) 133 5 NS

Fenestration with diskektomy (41%) 106 3 NS

Laminectomy (3%) 8 3 NS

Foraminotomy (3%) 8 2 NS

Laminoforaminotomy (2%) 5 1 NS
NS=not signifi cant, chi square test was applied.P value less than 0.05 was considered signifi -
cant. 

Table 3: Incidental Dural tears in relation to Disease process

Disease No of disc Level 
treated 

Dural tear P value

 Lumbar Spinal  canal stenosis only 98(38%) 3(3%) NS

 Lumbar Spinal canal stenosis with 
disc herniation

16(6%) 1(6) NS

Lumbar Disc herniation only 122(47%) 4(3%) NS

Degenerative Spondylolisthesis with 
canal stenosis

24(9%) 6(25%) S

NS=not signifi cant     S=Signifi cant. P value less than 0.05 was considered signifi cant.chi square 
test was applied to compute p value.

Table 4: Incidental Dural Tears in relation to Disc Spaces 

Disc space No of disc Level treated Dural tear P Value
L2-L3disc 13 1 NS

L3-L4 disc 52 4 NS

L4-L5 140 5 NS

L5-S1 54 4 NS
NS=not signifi cant. Chi square test was applied for analysis.P value less than 0.05 was considered 
signifi cant.
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and female sex has been associated with in-
creased incidence of unintentional dural tears4, 

12, 15, 16. Epstien and colleagues17 in their study 
in 2007 indicated that patients with dural tears 
were older than those without dural tears (av-
erage age 74 versus 69 years respectively).We 
found similar fi nding in our study (64 years ver-
sus 53 years respectively). In relation to gender, 
our study indicated that incidental dural tears 
were commonly found in females 9% (9 of 82 
cases) compared to males 4% ( 5 of 118 cases).
Yoshimasa and colleagues4 nearly reported simi-
lar fi nding.

Degenerative changes that decrease the diam-
eter of the spinal canal include yellow ligament 
hypertrophy, osteophytes formation and facet 
hypertrophy. Th ese factors infl uenced the inci-
dence of dural tears in our study indicating that 
degenerative spondylolisthesis is signifi cantly 
associated with dural tears. Several other stud-
ies1, 4, 17 also reported these degenerative changes 
to be risk factor for incidental dural tears. Wang 
et al.18 evaluated diff erent diseases association 
with dural tears and found that patients with 
spinal canal stenosis without spondylolisthe-
sis demonstrated 13% of incidental dural tears. 
Th us, based on ours’ and others’18, 4 fi ndings el-
derly female patients with degenerative spondy-
lolisthesis with element of narrowing of spinal 
canal should be counseled about high risk of 
dural tears and its management. We should care-
fully evaluate these degenerative changes by pre 
operative imaging like CT scan and MRI and 
fi nding discuss with patients in relation to pos-
sible dural tears during surgery.

We could not fi nd any signifi cant association be-
tween disc spaces treated and incidental duroto-
mies (Table No 4). Similarly none of the surgi-
cal procedures we performed was signifi cantly 
associated with dural tears in the present study 
(Table No 2). In our study all patients were un-
dergoing fi rst time surgery.Camissa8 and other 
authers18, 19, 3 found that revision surgery is asso-
ciated with increased risk of dural tears.

Regarding the instruments used during surgery, 
kerrison ronguer caused 5 dural tears; dissecter 

and high speed drill resulted in 4 dural tears 
each. Th erefore we must be well aware of this 
fact while using these instruments because of 
their association with dural tears20, 21. Spine sur-
geons must be careful when dealing with liga-
mentum fl avum for decompression of the neural 
elements in degenerative spine22.

We emphasize the role of prevention19 rather 
than management in decreasing the incidence 
of dural tears and therefore good preopera-
tive planning and surgical techniques should 
be used. Dural tears when recognized intra op-
eratively must be repaired primarily during sur-
gery19 and conservative treatment is of no use16.
Primary repair is very successful when done 
during the same sett ing19. We repaired all du-
rotomies primarily using 6-0 proline. Th ere are 
several studies comparing diff erent approaches 
to treat dural tears.Tafazal and Sell14 reported 
that 58% surgeons repaired dura using proline, 
30% used diff erent suture material and 12% did 
not repaired dura.Eismont and colleagues16 
performed primary repair during same surgery 
and found it very successful.

Many investigators use one or the other forms 
of strengthening the dural defect with diff erent 
materials. Wang et al18 used 4-0 or 5-0 silk to su-
ture dural defects. Gelfoam, subfacial drain and 
closure in layers were then done to further mini-
mize CSF leak. Khan et al23 used 5-0 nylon.Eis-
mont et al16 recommended that larger dural de-
fects be repaired using facial graft  while smaller 
one be repaired by simple suture using fat graft . 
We did not use any muscle, fat graft , facial graft , 
fi brin glue or fi brin patch to close dural defects. 
However we used surgicel soaked in blood to 
support the repaired dural defect. Valsalva ma-
neuver was then applied and no CSF leak was 
observed in our patients. Th is maneuver increas-
es intrathecal pressure and poorly repaired dural 
defects would show CSF leak. Several authors2, 8, 

16, 23 recommended this simple method to check 
the quality of repair intra operatively.

 In the present study we did not place any drain. 
Th ere is controversy about drain placement in 
the literature. Camissa et al.8 put drain in sub-
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fascial fashion in selective patients depending on 
tissue quality, repaired dural defect and its size.
Eismont et al.16 did not use the drain stating that it 
was associated with durocutaneous fi stula. Wang 
et al.18 used subfacial drain in all cases and found 
that drain placement did not lead to durocutane-
ous fi stula.

Again bed rest is controversial; however we 
advised bed rest for 12 hours post operatively. 
Hodges et al.2 in their retrospective study of 20 
patients, found that bed rest was not essential 
provided that dural defect was repaired appro-
priately during surgery. In their study, they found 
that 75% of patients did not need bed rest. On 
the other hand, Wang et al.18 advised bed rest for 
short time for 2.9 days and Camissa et al.8 advised 
bed rest for 3 to 5 days for all patients.

 We did not fi nd any post operative cerebrospinal 
fl uid leak and thus our success rate was 100%. 
Khan et al.23 reported 98.2% success rate and 
1.8% reoperation rate in their largest series of pa-
tients.

Cerebrospinal fl uid leak post operatively can be 
recognized and further investigated by means of 
CT scan, MRI, Cysternography with CT scan 
and biochemically by immunofi xation for beta- 
2 transferrin and urinary reagent strips19. Dural 
tears if not recognized during surgery can lead 
to persistent CSF leak, meningitis, arachnoiditis, 
pseudomeningoceol, nerve root entrapment and 
chronic pain8,16,24 Th ere was no complications in 
our study even with 18 months of follow up.

Very litt le data is available on long term clinical 
out come. Saxler et al.9 compared 41 patients with 
control group of same number of patients with 10 
years follow up. Th ey found that patients with 
dural tears who underwent lumber disc surgery 
did poorly aft er surgey.Th ey demonstrated in-
creased back pain leading to long work disability, 
increased rate of reoperation and functional im-
pairment. Contrary to this, there are others stud-
ies that did not show any sequel in patients whose 
durotomies were successfully treated8,16,25,18. Th e 
drawback of these studies is shorter follow up pe-
riod.

Our study is limited because of no control group 
and short follow up. Th erefore we suggest longer 
follow up of patients with control group to bett er 
understand the implications of incidental duroto-
mies.

Conclusion:
Unintentional dural tear is common complica-
tion in spinal surgery particularly elderly female 
with degenerative spinal disease associated with 
stenosis of the canal. Th is cohort of the patients 
should be carefully evaluated preoperatively and 
possibility of dural tear and its consequences 
should be discussed with the patients. Th e follow 
up of the patients in this study is 18 months only 
and we advise long term follow up of patients 
with control groups to bett er delineate the long 
term consequences of the incidental dural tears in 
future.
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