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Dural Tears Secondary to Operations on the Lumbar Spine 
MANAGEMENT AND RESULTS AFTER A TWO-YEAR-MINIMUM FOLLOW-UP OF EIGHTY-EIGHT PATIENTS* 

BY JEFFREY C. WANG, M.D.F, HENRY H. BOHLMAN, M.D.T, AND K. DANIEL RIEW, M.D.§, CLEVELAND, OHIO 

Investigation performed at University Hospitals Spine Institute, Department of Orthopaedic Surgery, 
University Hospitals of Cleveland and Case Western Reserve University School of Medicine, Cleveland 

ABSTRACT We reviewed the results of acute man
agement of patients who had sustained a dural tear 
during an operation on the lumbar spine, and we at
tempted to determine the long-term sequelae of this 
complication. In the five years from July 1989 to July 
1994, 641 consecutive patients had a decompression of 
the lumbar spine, performed by the senior one of us; of 
these patients, eighty-eight (14 percent) sustained a dural 
tear, which was repaired during the operation. The du
ration of follow-up ranged from two to eight years (aver
age, 4.3 years). Postoperative management consisted of 
closed suction wound drainage for an average of 2.1 days 
and bed rest for an average of 2.9 days. Of the eighty-
eight procedures that resulted in a dural tear, forty-five 
were revisions; these revisions were performed after an 
average of 2.2 previous operations on the lumbar spine, 
all of which resulted in a scar adherent to the dura. Only 
eight patients had headaches related to the spinal pro
cedure and photophobia in the postoperative period; 
these symptoms resolved in all but two patients, both of 
whom had had a revision operation. Each of the two pa
tients had symptoms of a persistent leak of spinal fluid 
and needed a reoperation for repair. Overall, seventy-six 
patients had a good or excellent result and twelve had a 
poor or satisfactory result with some residual back pain. 
One patient had arachnoiditis, and another had symp
toms of viral meningitis one month postoperatively. 

A dural tear that occurs during an operation on the 
lumbar spine can be treated successfully with primary 
repair followed by bed rest. Such a tear does not ap
pear to have any long-term deleterious effects or to 
increase the risk of postoperative infection, neural 
damage, or arachnoiditis. Closed suction wound drain
age does not seem to aggravate the leak and can be 
used safely in the presence of a dural repair. 

*No benefits in any form have been received or will be received 
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of this article. No funds were received in support of this study. 
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A dural tear is one of the most common complica
tions of operations on the spine, with a reported preva
lence of less than 1 to 17 percent in series ranging from 
five to 450 patients3'478. Despite the high prevalence of 
this complication, we are aware of no large series in the 
literature in which the results of treatment have been 
reported. The few articles on the subject all are based 
on fewer than twenty dural tears3710. 

Jones et al. found that the outcomes of seventeen 
operations in which a dural tear had occurred and sub
sequently had been treated successfully were no differ
ent than those of operations in which this complication 
had not occurred7. In a study by Kitchel et al., nine
teen dural tears from which cerebrospinal fluid leaked 
postoperatively were successfully treated with closed 
lumbar subarachnoid drainage; however, four tears ne
cessitated a reoperation8. On the basis of their experi
ence with five dural tears, Eismont et al. recommended 
that the use of epidural and subcutaneous wound drains 
be avoided in order to prevent the formation of myelo-
cutaneous fistulae3. 

The current knowledge of the sequelae and treat
ment of dural tears is based on a few studies comprising 
small numbers of patients. Larger numbers of patients 
are needed in order to draw meaningful conclusions 
regarding the clinical course and final outcome when a 
dural tear occurs during an operation on the lumbar 
spine. 

The purpose of the current study was to review the 
results of treatment of a large series of dural tears, sus
tained during operations on the lumbar spine that had 
been performed by the senior one of us (H. H. B.). 
Specifically, we wanted to determine the need for closed 
lumbar subarachnoid drainage, the prevalence of arach
noiditis, whether the duration of bed rest (average, 2.9 
days) after the repair was adequate, whether the use of 
subfascial closed suction wound drainage was safe, and 
the long-term results. 

Materials and Methods 

The records and operative reports of 641 consecu
tive patients who had had a decompression of the 
lumbar spine between July 1989 and July 1994 were 
reviewed by an independent observer (J. C. W.) (Ta
ble I). All of the operations were performed by the 
senior one of us, who was assisted by residents and 
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No. of patients 

No. of dural tears 

NUMBER 

Herniated 
Disc 

85 

1 (1%) 

AND PREVALENCE OF DUI 

Degenerative 
Lumbar Stenosis 

191 

25 (13%) 

TABLE I 

RAL TEARS ACCORDING 

Lumbar 
Spondylolisthesis 

125 

13 (10%) 

TO PRIMARY DIAGNOSIS 

Post-Laminectomy 
Syndrome 

210 

45 (21%) 

Deformity 
(Kyphosis or Scoliosis) 

30 

4 (13%) 

spine fellows. Of the 641 patients, eighty-eight (14 per
cent) sustained an intraoperative dural tear. There were 
thirty-four men and fifty-four women. The average age 
of the patients at the time of the operation was 63.6 
years (range, eighteen to eighty-three years). The prev
alence of dural tears varied according to diagnosis (Ta
ble I), and tears were more common in association with 
complex revision procedures. The duration of follow-
up averaged 4.3 years (range, two to eight years). All 
eighty-eight patients had a lumbar decompression with 
a laminectomy and a foraminotomy. Fifty-four patients 
also had an arthrodesis, and twenty-eight of them had 
pedicle-screw instrumentation. Forty-five patients had 
a revision operation as the index procedure, after an 
average of 2.2 previous operations. 

All but one tear was posterior or posterolateral; the 
exceptional tear was a ventral tear that was not repaired 
because of its location. All eighty-seven repairs were 
primary and were performed with 4-0 or 5-0 silk inter
locking suture, placement of Gelfoam over the repair 
site, and use of a subfascial closed suction wound drain 
and a layered closure3. One patient who had a revi
sion had an extensive tear, and a myofascial patch was 
needed to achieve a watertight closure. 

Postoperatively, all eighty-eight patients were man
aged with the same protocol, which consisted of a short 
period of bed rest (average, 2.9 days) followed by walk
ing with the aid of a physical therapist. Any symptoms 
of a cerebrospinal-fluid leak (positional headaches, pho
tophobia, nausea and vomiting, clear drainage from the 
wound, or a fluctuant subcutaneous wound) were docu
mented and carefully followed until resolution. Patients 
in whom these symptoms persisted had myelography 
with enhanced computed tomography to document and 
localize the fistula. 

The use of the subfascial drain was continued for 
approximately two days or until the drainage was neg
ligible. No patient was managed with a subarachnoid 
drain. 

Detailed reviews of the charts for all of the patients 
were conducted to determine the method of treatment, 
whether there had been a persistent leak of spinal fluid, 
and whether a reoperation had been necessary. Residual 
problems were documented, and the outcome was rated. 
A rating of excellent indicated complete resolution of 
the preoperative symptoms, with no residual pain in the 
back or the lower extremities; a rating of good, nearly 
complete resolution of the preoperative symptoms, with 
infrequent, minor pain in the back or the lower extrem

ities that did not necessitate narcotic medications; a rat
ing of satisfactory, persistent, mild pain in the back or 
the lower extremities that was notably less severe than 
the preoperative level and did not necessitate narcotic 
medications; and a rating of poor, symptoms that were 
only slightly less severe or were worse than they had 
been preoperatively. 

Results 

Eighty-six of the eighty-eight patients who had a 
dural tear were managed successfully with an intra
operative primary repair, and an additional patient 
needed a myofascial patch. The remaining patient had 
a tear that was not repairable because of its ventral 
location; however, this did not result in a persistent 
leak of cerebrospinal fluid in the postoperative pe
riod. A subfascial closed suction drain was used for all 
patients and remained in place for an average of 2.1 
days (range, one to three days). No patient had a myelo-
cutaneous fistula postoperatively. Bed rest was pre
scribed for all patients, and the average duration was 
2.9 days (range, one to six days). The estimated opera
tive blood loss averaged 800 milliliters. The subfascial 
drains averaged an output of 508 milliliters per day and 
a total drainage of 1062 milliliters (range, 400 to 2025 
milliliters). 

Of the eighty-eight patients, eight had headaches 
related to the operation on the spine and photophobia 
postoperatively, but six had resolution of these symp
toms after increased intravenous administration of flu
ids and three days of bed rest. The two patients who had 
persistent symptoms of a dural leak despite three days 
of strict bed rest both had had a revision procedure; one 
had had seven operations before the revision, and the 
other had had five. Both had had spinal instrumenta
tion without cross-links as part of the index procedure, 
whereas the six patients in whom the symptoms had 
resolved after bed rest had not had spinal instrumen
tation as part of that procedure. Both of the patients 
needed a reoperation for closure of the dural leak. After 
the exploration and repeat repair, these two patients 
were managed with the same protocol as had been used 
previously; both had a successful outcome. 

Seventy-six patients had a good or excellent result, 
nine had a satisfactory result, and three had a poor 
result. No patient had a neurological deficit or an in
crease in the symptoms of the lower extremities as a 
result of the operation. 

One patient had arachnoiditis before the index 
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operation and at the latest follow-up evaluation, as con
firmed by a magnetic resonance imaging study. This pa
tient had had three operations on the lumbar spine 
before the index procedure. He also had a history of an 
injection of chymopapain and had had multiple invasive 
studies, including myelograms, several computed tomo
graphic scans, and epidural injections. He did not have 
a persistent dural leak postoperatively and did not need 
a reoperation for treatment of the dural tear; the out
come was satisfactory. 

One patient who had been managed successfully 
with a primary dural repair without the need for a 
reoperation had symptoms of atypical meningitis one 
month after the durotomy. This patient did not have a 
leak of cerebrospinal fluid postoperatively and was ul
timately diagnosed as having viral meningitis, which re
solved without additional problems. 

Of the fifty-four patients who had an arthrodesis as 
part of the index procedure, five had a pseudarthrosis. 
Three of the eighty-eight patients in the series had a 
subsequent operation on the lumbar spine that was un
related to the dural tear: one had a revision decompres
sion and two had repair of a pseudarthrosis. All three 
patients had an excellent result. 

Discussion 

A dural tear is one of the most common complica
tions encountered in operations on the spine. Although 
the treatment of this potentially complex problem is 
described in the literature, these descriptions are based 
on relatively few studies with small numbers of pa
tients3710. Recommendations for the treatment of dural 
tears have included primary repair; closed subarachnoid 
drainage; laser tissue-welding; grafts consisting of mus
cle, fat, or fascia; blood patches; fibrin-adhesive or cya-
noacrylate polymer sealant; application of Gelfoam to 
the tear; bed rest; and avoidance of the use of wound 
drains135-711. Because of the small numbers of patients 
in previous reports, it is difficult to compare the efficacy 
of the different forms of treatment; however, most au
thors have advocated the use of a combination of these 
measures. 

The treatment of a dural tear without a primary 
repair can lead to the formation of meningeal pseudo
cysts, nerve-root entrapment with resultant neurological 
damage, a persistent leak of cerebrospinal fluid, menin
gitis, or arachnoiditis. There are several reports of these 
complications in the literature1"3-6-8-9; however, the preva
lence of these problems is unknown. 

To our knowledge, the largest previous study in the 
literature regarding the results of treatment of dural 
tears was that reported by Jones et al. in 19897. With use 
of a detailed follow-up questionnaire and an examina
tion, those authors compared the results for seventeen 
patients who had sustained a dural tear during a proce
dure on the lumbar spine with those for age-matched 
controls who had not sustained a tear. They concluded 

that the presence of a dural tear during a spinal op
eration did not increase the perioperative morbidity or 
compromise the final result. 

Goodkin and Laska, in a recent review of mal
practice lawsuits involving spinal operations, found 
that unintended incidental durotomy was the second 
most common problem, accounting for twenty-three (16 
percent) of 146 suits6. Those authors concluded that, 
because of the high frequency of legal complaints re
garding dural tears, these events cannot be considered 
benign and may be associated with increased periop
erative morbidity and long-term sequelae. Apparently, 
the occurrence of a dural tear generates controversy 
regarding the final clinical outcome of patients who 
have had an operation on the lumbar spine. 

Eismont et al. reported on five patients who had a 
persistent leak of cerebrospinal fluid in association with 
a dural tear that had been sustained during an operation 
on the lumbar spine3. Those authors recommended me
ticulous repair of the sites of all durotomies to prevent 
meningitis and the formation of pseudocysts, and they 
advocated avoidance of the use of subfascial drains in 
the postoperative period to prevent the formation of 
cutaneous fistulae. Bed rest alone was not found to be 
effective. 

The current study represents the largest reported 
series of dural tears secondary to an operation on the 
lumbar spine of which we are aware. A watertight pri
mary repair with use of dural silk suture followed by 
an average of approximately three days of bed rest re
sulted in resolution of the leak of cerebrospinal fluid in 
eighty-six of our eighty-eight patients. The two patients 
who had failure after the initial primary closure and a 
period of bed rest were subsequently managed success
fully with a repeat repair with use of the same method. 
Although some patients had more than three days of 
bed rest, no patient was managed with more than three 
days of bed rest for treatment of the symptoms of the 
dural tear alone. Longer periods of bed rest are not 
usually effective, and direct operative repair is recom
mended if leakage persists. Although no subarachnoid 
drains were used in the current study, their use may be 
appropriate in patients who have a dural tear8. 

A persistent leak is suspected on the basis of an 
unrelenting headache, secondary to a spinal operation, 
that necessitates large doses of narcotic medications; 
severe photophobia; nausea and vomiting; increased 
symptoms associated with positional changes; or fluid 
drainage through the drain or the wound itself. The leak 
is confirmed with myelography and computed tomogra
phy in order to identify and localize the fistula. We 
prefer to use these two modalities rather than magnetic 
resonance imaging for the diagnosis of suspected dural 
leaks in the postoperative period. 

The risk of meningitis or arachnoiditis appears to be 
very low. Meningitis usually develops in association with 
persistent dural leaks and cutaneous fistulae. One pa-
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tient in our study had viral meningitis one month after 
the operation, but symptoms of a persistent dural leak 
did not develop postoperatively. This patient had an 
excellent result without any apparent residual effects 
from the dural tear. 

Only one patient had arachnoiditis at the time of the 
latest follow-up, but this condition had been present 
before the index procedure. The dural tear in this pa
tient was repaired primarily and did not leak in the 
postoperative period. The arachnoiditis did not appear 
to be related to the dural tear. 

Despite admonitions in the literature against the 
use of subfascial drains36,7, all of our patients were man
aged with a closed suction drain and none had a myelo-
cutaneous fistula. The use of a subfascial wound drain 
to attempt to prevent the formation of a hematoma did 
not result in the development of a meningeal cyst or a 
meningeal infection, and only two patients had a per
sistent dural leak. If a subfascial closed suction wound 
drain is believed to be necessary, its use appears to be 
safe even in the presence of a dural repair. 

The routine use of subarachnoid drains is not rec
ommended as most dural tears do not lead to persistent 
leaks. However, we do not dispute the value of these 
drains when a persistent dural leak cannot be repaired 
operatively as the drains have been shown, in previous 
studies, to be very effective7. Kitchel et al. reported on 
nineteen patients who had a postoperative cerebrospi
nal leak that was treated with placement of a subarach
noid drain8. This resulted in resolution of the dural leaks. 
The use of such a drain provides a nonoperative alter
native for the treatment of postoperative leaks. In the 
current series, the two patients who had a persistent leak 
were managed with a reoperation for closure of the 
dural tear, and the leak resolved in both of them. A 
subarachnoid drain may have been a reasonable alter
native in these two patients. 

Both of the persistent dural leaks were in patients 
who had had a revision. Dural tears are more common 
during revision operations in patients who have epidu
ral fibrosis and scar tissue adherent to the dura. The 
reasons for dural tears during primary operations in
clude eroded or thin dura, dural adhesions, and redun
dant dura in patients who have tight spinal stenosis. The 
operative technique plays a key role in the avoidance of 
injury to the dural tissue. 

Both of our patients who had a reoperation for clo
sure of a dural leak had had pedicle-screw instrumenta
tion without cross-links as part of the index procedure, 

whereas none of the patients who had resolution of 
the symptoms had had spinal instrumentation as part 
of the index procedure. Spinal instrumentation, espe
cially the use of cross-links, may result in more so-called 
dead space surrounding the dura and may prevent the 
paraspinal muscles from directly tamponading a dural 
tear. This might be a factor in the successful resolu
tion of a dural leak; however, the present study did not 
demonstrate deleterious effects from the use of spinal 
instrumentation. 

Adequate exposure of the tear and the surround
ing normal dura is necessary for the proper repair of a 
dural tear. Exposure of the surrounding dura did not 
result in spinal instability in any patient in the pres
ent study, and no patient needed a supplemental, un
planned arthrodesis as a direct result of the dural tear. 
The use of fine vascular needle-holders and forceps de
creases the amount of exposure that is needed. Good 
operative lighting and magnification (with loupes or 
a microscope) also are recommended for suturing the 
tear and for protecting the neural elements from being 
trapped in the repair. If a patch is necessary, we use 
fascia from the erector spinae muscles as the fascia lata 
area typically is not in the operative field. The dural 
repair usually adds twenty to thirty minutes to the over
all operative time. There is no substantial increase in 
blood loss or postoperative drainage from patients 
who have a dural tear compared with those who do not 
have a tear. 

The long-term outcomes for our eighty-eight pa
tients, approximately half of whom had a revision op
eration, are comparable with those that have been 
reported in the literature46. Seventy-six patients had a 
good or excellent result, nine had a satisfactory result, 
and three had a poor result. No patient had a neurolog
ical deficit as a result of the operation, and our patients 
did not have increased symptoms in the lower extremi
ties, radiculopathy, or pain compared with patients with
out dural tears. 

As was observed in previous investigations478, we 
found that an unintended incidental durotomy resulted 
in no substantial difference in the final outcomes of 
operative procedures on the lumbar spine. Therefore, 
we concluded that a dural tear does not adversely influ
ence the long-term results of operations on the lumbar 
spine. Dural tears are more common during revisions, 
but they can almost always be repaired primarily, with 
a good or excellent outcome and without additional 
complications. 
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