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Abstract

Study design Case control series with prospective data

collection.

Objective To establish whether incidental durotomy

treated without primary suture repair adversely affects the

outcome following lumbar surgery in the longer term.

Method Outcome scores from a prospective database

were used for an audit of dural tears in primary lumbar

decompressive surgery. Outcome data collected includes

the Short Form 36 General Health Questionnaire (SF36),

the Oswestry Disability Index (ODI) and Visual Analogue

Scores for leg pain (VAL) and back pain (VAB).

Results Out of 200 consecutive procedures, a dural tear

occurred in 19 (9.5 %) patients. Of 19 patients with a dural

tear, data was incomplete in 4 patients, and 1 further

patient who had their dural tear sutured was excluded,

leaving 14 patients to be studied. There were seven males

and seven females, with an average age of 50.8 years

(31–69). These 14 patients (group 1) were compared to a

matched group (age, sex, surgical diagnosis and duration of

follow-up) of 14 patients (group 2) with no tear. Both

groups had similar pre-operative scores. At 6-month fol-

low-up, both groups had significant improvements in all

outcomes measures except for the general health domain of

the SF-36. At final follow-up, patients with dural tears

appeared to have better improvements in outcome mea-

sures amongst the VAB, VAL and ODI with similar scores

in the SF-36 domains.

Conclusion Our study demonstrates that incidental dur-

otomy in primary lumbar decompressive surgery can be

successfully managed without primary suture repair with

no adverse effect on surgical outcome in the longer term.
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Introduction

Dural tears remain one of the most common complications

of surgery related to the lumbar spine. The reported prev-

alence varies widely from\1 to 17 % [1–4]. A prospective

study by Tafazal and Sell [5] of 1,549 cases in the United

Kingdom reports rates of 3.5 % for primary discectomy,

8.5 % for spinal stenosis surgery and 13.2 % for revision

discectomy.

Numerous consequences of dural tears have been

reported including dural cutaneous fistula, pseudo-menin-

gocoele formation, infection, subdural haematoma, men-

ingitis and arachnoiditis [6]. The most common

consequences appear to be a posture-related headache,

photophobia and dizziness [6]. The purpose of this study

was to establish whether managing a dural tear with non-

suture repair techniques adversely affects the outcome for

the patient in the longer term.

Materials and methods

The senior author (MLN) has maintained a prospective

database of surgical procedures performed. Outcome data

collected includes the Short Form 36 General Health

Questionnaire (SF36) from which the four physical

domains were analysed [physical function (PF), role
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physical (RP), bodily pain (BP), and general health (GH)],

the Oswestry Disability Index (ODI) and Visual Analogue

Scores for leg pain (VAL) and back pain (VAB). Data have

been prospectively recorded pre-operatively and at routine

follow-up. Surgical complications have also been recorded

prospectively.

From the database, patients were identified who had

undergone an elective primary lumbar decompressive

procedure, and the incidence of dural tears was established.

The medical records of patients with a dural tear (group 1)

were examined to determine management at surgery and

during the immediate post-operative period as well as to

review any post-operative symptoms related to the tear

(headache, photophobia, etc.), duration of bed rest and

overall duration of hospital stay. A second group (group 2)

was established as a control group, matched for age, sex,

diagnosis and duration of follow-up from surgery. Patients

in group 2 were derived from the same database, and were

selected to match the parameters of the patients in group 1.

Exclusion criteria included fusion procedures and suture

repair of the dural tear. Outcomes for these two groups

were compared at 6 months post-operatively and at long-

term follow-up to determine whether the outcome of sur-

gery in patients who had a dural tear, and who were treated

with non-suture repair methods, differed to outcomes in

patients where a dural tear had not occurred. Statistical

analysis was performed using the Mann–Whitney U test.

Results

From 1999 to 2007 there were 200 patients recorded as

undergoing elective primary lumbar decompressive sur-

gery. All procedures were performed by the senior author,

and the underlying diagnosis is shown in Table 1. Most

operations involved single level surgery and no procedure

involved a supplementary fusion. A dural tear occurred in

19 patients, giving an overall incidence of 9.5 %. The

incidence of dural tear varied amongst the diagnostic

groups (Table 2). Only one of the dural tears underwent

primary suture repair and this patient has been excluded

from the analysis. The remainder were merely covered with

a variety of materials (Table 2).Tears were regarded as

small if they were B0.5 cm and large if [0.5 cm.

(Table 2). Following surgery, patients were kept on flat bed

rest until any related symptoms had settled and then mo-

bilised. Mean duration of bed rest was 2.6 days (range

2–4 days) while the average stay in hospital following

surgery was 4.2 days (range 2–7 days). No patient had

persistent drainage or required further surgical intervention

for their dural tear.

Five patients with a dural tear (group 1) were excluded

from the analysis. There were two patients with no pre-

operative data, one who had since died of an unrelated

cause, one who could not be contacted for long-term fol-

low-up and one patient whose tear was primarily sutured.

Group 1 thus consisted of seven males and seven females

with a mean age of 50.8 years (range 31–69 years). Mean

follow-up from surgery was 5.1 years (range 2–7 years).

Outcome scores for the 14 patients in group 1 were com-

pared to the control group of 14 patients in group 2. There

were no complications in patients in group 2. Group 2

consisted of seven males and seven females with a mean

age of 50.9 years (range 31–70 years). Mean follow-up

from surgery was 4.9 years (range 2–7 years). Both groups

of patients had similar pre-operative scores for the out-

comes measured (Table 3) with no significant differences

between them (P [ 0.05).

At 6-month follow-up, both groups had significant

improvements in all outcomes measures except for the

general health domain of the SF-36 (Table 4). All of these

outcome measures continued to show significant

improvement even at final follow-up (Table 4).

When assessing the change in scores between the two

groups, there were some moderate differences at 6-month

follow-up in the RP domain of the SF36. However, this was

statistically insignificant as was the change in scores

amongst the remainder of the outcome measures at

6-month and final follow-up (Figs. 1, 2). At final follow-

up, patients with dural tears appeared to have better

improvements in outcome measures amongst the VAB,

VAL and ODI with similar scores in the SF-36 domains.

However, these were not statistically significant

(P [ 0.05).

Discussion

Generally, the gold standard for the management of a dural

tear is accepted as primary suture repair. Other techniques

have been employed to deal with the occurrence of a dural

tear including the use of fat, muscle or facial grafts [7], use

of fibrin glue [8], SurgicelTM as well as DuraGenTM col-

lagen matrix [9]. The use of SurgicelTM in the management

of incidental durotomies has previously been reported [10].

We are aware of case reports describing complications

occurring in relation to leaving cellulose-based products

Table 1 Diagnosis in 200 cases

Diagnosis Number

Postero-lateral disc 121

Central disc 23

Central stenosis 50

Facet ganglion 6

Eur Spine J (2014) 23:904–908 905

123



such as SurgicelTM in wounds for the purposes of haemo-

stasis [11] but we did not encounter any related compli-

cations in this study group. To the best of our knowledge,

no other published series has evaluated the long-term

outcome of patients sustaining a dural tear and being

managed with non-suture repair methods. In our series,

VB, VL and ODI scores were all improved at 6 months and

this improvement was maintained at long-term follow-up

regardless of whether a dural tear occurred at the time of

surgery.

There is controversy as to whether incidental durotomy

sustained during lumbar spine surgery compromises the

long-term outcome for the patient. The majority of related

studies are retrospective. In a series of 88 tears reported by

Wang et al. [12], the authors found that if treated

appropriately and successfully, incidental durotomy did not

compromise the overall long-term result. A study by Jones

et al. [3] of 450 patients with 17 dural tears reported similar

results. Recent data from the Swedish spine registry [13]

conclude that dural tears are a technical problem, that if

dealt with appropriately at the time of surgery, do not

compromise the results of discectomy at 1 year post-sur-

gery. This is in contrast to a retrospective case matched

study by Saxler et al. [6] of 41 patients with dural tears

where the authors found a tendency to more re-operations,

longer duration of inability to work and more back pain in

those who had sustained a tear.

Traditionally, post-operative management of these

patients has consisted of flat bed rest until the symptoms of

posture-related headache, etc. have subsided [12]. How-

ever, more recently there have been proponents of early

mobilisation of these patients following surgery [14, 15].

The small numbers of reports published appears to show

that this is safe providing the tear has undergone formal

surgical repair. Radcliff et al. [16] have recently reported

an increased rate of medical complications in patients with

bed rest[24 h as compared to those who were confined to

bed for\24 h. Our patient group had a fairly short duration

of posture-related symptoms and only a minor increase in

duration of in-patient hospital stay. No significant medical

complications occurred in any patient in either group.

Table 2 Dural tear cases

Patient no. Diagnosis Procedure Dural patch

technique

Dural

tear size

Bed rest

duration

Total in-

patient stay

Post-operative

symptoms

1 Central stenosis Decompressive laminectomy SurgicelTM Small 3 7 Headache/light-

headedness

2 Central stenosis Decompressive laminotomy SurgicelTM Large 4 5 Light-headedness

3 Central stenosis Decompressive laminotomy Fat Small 2 4 Nil

4 Central stenosis Decompressive laminectomy DuragenTM Punctate 2 3 Light-headedness

5 Central stenosis Decompressive laminotomy DuragenTM Punctate 3 6 Light-headedness

6 Lateral stenosis Decompressive laminectomy DuragenTM Small 2 6 Nil

7 Disc prolapse Discectomy SurgicelTM Small 2 5 Light-headedness

8 Disc prolapse Discectomy SurgicelTM Small 1 2 Nil

9 Disc prolapse Discectomy Nil Small 2 4 Headache

10 Disc prolapse Discectomy DuragenTM Small 2 3 Headache

11 Disc prolapse Discectomy No repair Punctate 1 2 Nil

12 Central disc Decompressive

laminotomy ? discectomy

DuragenTM Small 3 4 Headache

13 Facet cyst Decompressive laminectomy ?

excision facet cyst

Fat Small 3 6 Headache/light-

headedness

14 Central disc Decompressive

laminotomy ? discectomy

SurgicelTM Small 2 4 Headache/light-

headedness

Individual patient data

Small tear B0.5 cm

Large tear [0.5 cm

Punctate-pinpoint tear

Table 3 Pre-operative mean scores in patients with dural tears and

those without

VB VL ODI PF RP BP GH

Group 1 (tear) 59 74 56 29 5.8 27 80

Group 2 (no tear) 55 67 46 47 7.5 27 95

P value 0.65 0.35 0.06 0.06 0.48 0.95 0.10

VB Visual Analogue Back Pain Score, VL Visual Analogue Leg Pain

Score, ODI Oswestry Disability Index, PF physical functioning, RP

role physical, BP bodily pain, GH general health
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Dural tears affecting the nerve root sleeve or axilla, or

lying anteriorly, present a significant challenge to primary

suture repair and anecdotally, therefore, are often managed

without suture repair. Suturing the root sleeve may

theoretically result in stenosis of the affected root, whilst

another potential risk of suture repair is ‘lassoing’ of the

underlying cauda equina roots. Reported failure rates for

watertight suture repair range from 5 to 9 % [12, 14]. In

Table 4 Mean scores pre-operative, 6-month and final follow-up in sampled patients

Group 1 (dural tear) Group 2 (no dural tear)

Pre op 6/12 FU P value Final FU P value Pre op 6/12 FU P value Final FU P value

VB 59 26 0.006 29 0.004 55 18 0.003 29 0.012

VL 74 23 0.03 18 0.002 67 11 0.001 18 0.001

ODI 56 31 0.03 23 0.001 46 19 0.006 30 0.061

PF 29 80 0.01 82 0.001 47 82 0.004 86 0.001

RP 6 54 0.015 87 0.004 8 65 0.003 72 0.003

BP 27 63 0.009 79 0.001 27 85 0.001 81 0.001

GH 80 90 0.286 87 0.701 95 100 0.3 84 0.164

V-B V-L

Dural tear

No Dural tear

P Value

ODI PF RP BP GH

35 53 27 45 45 32 4

30 56 33 47 76 47 1

0.66 0.9 0.68 0.38 0.61 0.85 0.72
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addition, the pin holes created by passage of the suture

needle may convert a low pressure dural defect to a high

pressure defect resulting in persistent leakage and possi-

bly accounting for the 5–9 % rate of persistent leakage

[9, 17, 18].

Our study, therefore, suggests that a good outcome

following lumbar decompressive surgery complicated by a

dural tear can be maintained in the long-term without

primary suture, and with a post-operative protocol of flat

bed rest until posture-related symptoms have resolved.

Conflict of interest None.
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