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Abstract
Background The intra- and postoperative management of ac-
cidental durotomy in operations of the lumbar spine is not
standardized. It is the aim of our survey to obtain an overview
on the current practice in neurosurgical departments in
Germany.
Methods The used questionnaire consisted of three questions
and could be answered within a few minutes by checking
boxes. In September 2012, the questionnaire was sent to 149
German neurosurgical departments. In the following 4 weeks
109 replies (73.2 %) were received.
Results Seventy-one neurosurgical departments (65.1 %)
treat dural tears by a combination of methods, 28
(25.7 %) with suture alone, 7 (6.4 %) with fibrin-
coated fleeces alone, 2 (1.8 %) with muscle patch alone
and 1 (0.9 %) with fibrin glue alone. Sixty-six neuro-
surgical departments (60.5 %) decide on postoperative
bed rest depending on the quality of the dural closure.
Forty-three (39.5 %) neurosurgical departments do not
rely on the quality of the dural closure for their post-
operative management. In total, 72.5 % of the neurosur-
gical departments prescribe bed rest for 1–3 days, 1.8 %
for more than 3 days, whereas 25.7 % allow immediate
mobilization.
Conclusions Among German neurosurgeons, no consensus
exists concerning the intra- and postoperative management
of accidental durotomies in lumbar spine surgery. Despite
not being proved to reduce the rate of cerebrospinal fluid
fistulas, bed rest is frequently used. As bed rest prolongs the

hospital stay with additional costs and has the potential of a
higher rate of medical complications, a prospective multicen-
ter trial is warranted.
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Introduction

Dural lesions are one of the most common complications in
lumbar spine surgery. They might be associated with minor
sequelae such as low-pressure headache, nausea, vomiting,
dizziness and vertigo [16, 21]. More severe sequelae are cere-
brospinal fluid (CSF) fistulas, wound healing disturbances,
meningitis, pseudomeningoceles and subdural hematomas
[8, 14]. The prevalence is described to be between 1.8 %
and 17.4 % [5, 9, 15, 26, 27, 29, 30], rising with the patient’s
age, complexity of the operation and revision operations.
Even so, surgeons tend to underestimate the frequency of ac-
cidental durotomies [28].

The present literature describes different strategies for
intraoperative closure of “common” dural tears with
CSF flow. Suture alone, application of fibrin glue, epi-
dural blood patches and different combinations of su-
ture, fibrin glue and patches with or without a tempo-
rary lumbar drain have been suggested for dural closure
[2, 4, 7, 9, 11, 12, 18, 22, 23]. However, evidence-
based data are missing. The same holds true for the
postoperative management. Bed rest is frequently rec-
ommended, but the proof is lacking that bed rest re-
duces the rate of CSF fistulas and reoperations [3, 9,
15, 29]. Therefore, others refrain from prescribing bed
rest [7, 13].
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The common practice in the management of accidental
durotomies with CSF flow in the lumbar spine in Germany
is not known. The inconsistency of recommendations in the
literature suggests that the management is not uniform. It is the
aim of the present nationwide survey to obtain data on the
intra- and postoperative management of accidental
durotomies.

Methods and materials

A survey was sent to all German neurosurgical depart-
ments. The survey aimed to investigate the departments'
daily practice in “common” accidental dural tears in
lumbar spinal surgery, such as discectomy, laminotomy,
laminectomy and fusion. Elucidating the practice in spe-
cifically difficult cases, such as extensive dural lacera-
tions with or without neurological damage, was consid-
ered to be beyond the scope of a survey. Assuming that
a neurosurgical department has defined a standard oper-
ating procedure for iatrogenic dural tears, only the heads
of the departments and not the individual staff members
were contacted. Neurosurgeons in private practice and
orthopedic spine surgeons were not included.

We used a brief, clearly structured survey consisting
of three questions (attached in the Appendix) to increase
the chance of a high response rate and to obtain reliable
and comparable data for statistical analysis. Every ques-
tion was easy to answer by checking boxes. The
multiple-choice character of the survey was chosen to
obtain a structured overview of the different applied

therapies. Nevertheless, comments could be added if
wanted. The first question addressed the intraoperative
management of accidental durotomies and asked wheth-
er tears are closed by suture alone, fibrin glue alone or
a combination. The second question referred to the post-
operative management. We wanted to know if patients
are kept in bed for 1–3 days, for more than 3 days or if
they were mobilized immediately after surgery. The
third question asked if the decision for or against bed
rest depends on the quality of intraoperative dural
closure.

Results

In September 2012, the survey was sent to all 149 neurosur-
gical departments in Germany. In the following weeks, we
received 109 answers, corresponding to a response rate of
73.2 %.

Seventy-one of the 109 neurosurgical departments
(65.1 %) routinely use a combination of different methods
and materials for closing a dural tear (Fig. 1). Of these 71
departments, 43 (60.6 %) use suture and a fibrin-coated fleece,
6 (8.5 %) suture plus fibrin glue, 3 (4.2 %) suture, muscle
patch and fibrin glue, 3 (4.2 %) suture, muscle patch and
fibrin-coated fleece, 2 (2.8 %) a combination of suture, fat
patch and glue, and another 2 (2.8 %) a combination of suture,
fibrin-coated fleece and glue. Combinations of suture plus
muscle patch or fat patch plus fibrin glue are used in one
neurosurgical department, respectively (1.4 %). Ten neurosur-
gical departments (14.1 %) did not explain their combination
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methods in detail or mention that the decision is made indi-
vidually. Eight different combinations were compiled in total
(Table 1).

Twenty-eight of the 109 neurosurgical departments
(25.7 %) routinely close the dural tear by suture alone, 7
(6.4 %) by a fibrin-coated fleece alone, 2 (1.8 %) by muscle/
fat patch alone and 1 (0.9 %) by fibrin glue alone. Altogether,
at least 81.7 % of the neurosurgical departments use sutures
for dural closure either alone or in combination. Sixty-eight of
the 109 departments (62.4 %) explicitly mentioned modifying
the hospital’s standard procedure for dural closure in specific
cases.

In 66 departments (60.5 %), the quality of the dural closure
determines (the days of) postoperative bed rest (Fig. 2). If the
neurosurgeons opted for bed rest, 45 neurosurgical depart-
ments (68.2 %) immobilize the patient for 1–3 days and 2

(3 %) for more than 3 days. Nineteen of these neurosurgical
departments (28.8 %) allow immediate mobilization.

Forty-three of the 109 neurosurgical departments (39.5 %)
follow a general, nonindividual management. Thirty-five de-
partments (81.4 %) immobilize patients with intraoperative
dural tears for 1–3 days. Eight departments (18.6 %) treat
patients with and without dural tear identically with immedi-
ate mobilization.

In total, 79 neurosurgical departments (72.5 %) im-
mobilize patients with intraoperative dural tear for 1–
3 days (Fig. 3) and 2 (1.8 %) for more than 3 days.
Only 28 neurosurgical departments (25.7 %) allow un-
restricted postoperative mobilization.

Discussion

Accidental durotomy represents the most common com-
plication in lumbar spine surgery. Nonetheless, no con-
sensus on the best management of this complication
exists. To gain baseline information on the common
practice in German neurosurgical departments, the sur-
vey was initiated. With 73.2 %, the response rate is
high and the results could be considered to be truly
representative for German neurosurgical departments.

Dural closure

Obviously, the size and exact location of the dural tear,
fragility of the dura and invasiveness of the approach
(with CSF leakages possibly being less frequent in min-
ima l l y invas ive sp ine p rocedu re s ) gu ide the

Table 1 Combinations used for dural closure

Combinations

n = %

Suture + fibrin fleece 43 60.6

Suture + fibrin glue 6 8.5

Suture + muscle + fibrin glue 3 4.2

Suture + muscle + fibrin fleece 3 4.2

Suture + fat + fibrin glue 2 2.8

Suture + fibrin fleece + fibrin glue 2 2.8

Suture + muscle 1 1.4

Fat + glue 1 1.4
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Fig. 2 Answers to the question “Does the postoperative management
depend on the intraoperative quality of dural closure?”
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intraoperative management of the dural lesion [6, 19].
However, we asked for the management of the “com-
mon” dural tear, which has an incidence of 1.8 % to
7.6 % [9, 26] in primary spinal operations. Nonetheless,
the methods of dural closure vary tremendously in
German neurosurgical departments (at least 12 different
managements in 109 departments), which reflects that in
the absence of scientific evidence a particular surgeon’s
feeling and personal experiences guide decision making.
One might assume that, analogous to cranial neurosur-
gery, watertight dural closure, if achieved by sutures
alone, would be considered sufficient for CSF leakage
prevention, especially if a Valsalva maneuver proved
water tightness [3, 32]. However, the majority of
German neurosurgeons do not trust sutures alone but
combine them with either fibrin-coated fleeces or fibrin
glue despite the fact that these materials are expensive,
the fibrinolytic potential of CSF degradates fibrin glue
within days [31] and no randomized trial has ever
shown that they indeed further reduce the risk of CSF
leakage.

Postoperative bed rest

The lumbosacral intrathecal pressure in the standing position
is higher than the intracranial pressure, which might explain
why the majority of German neurosurgeons immobilize pa-
tients with dural tears either routinely or if the dural closure
was considered to be of minor quality for 1–3 days. This
management is in line with several studies. Khan et al. [9]
observed incidental durotomies in 338 of 3,183 lumbar spine
operations. After bed rest for at least 24 h, the patients were
gradually mobilized. Six of the 338 patients (1.8 %) required
revision surgery. In another prospective single-center study
[15], 102 patients with intraoperatively detected and repaired
dural tears were immobilized for 2 days. Seven patients
(6.9 %) required revision surgery. In the literature review of
Bosacco et al. [3], “long-term supination” for up to 10 days
was proposed. The authors assumed but did not prove that the
need for revision surgery is lower.

A few publications propose immediate mobilization
despite a dural tear. Hodges et al. [7] described the
results of immediate postoperative mobilization in 20
patients sustaining dural tears in lumbar spine surgery.
Seventy-five percent of patients did not have any symp-
tom in the postoperative course, 10 % each complained
of headaches and nausea, and one patient (5 %) re-
quired revision surgery. Ruban and O’Toole [19]

allowed 53 patients with sutured or glued dural tears
during minimally invasive spine surgery to ambulate
the morning af ter surgery. No CSF fis tu la or
pseudomeningocele was observed. Only one patient
(1.9 %) required revision surgery, but for a superficial
wound infection. The recently published retrospective
study by Low et al. [13], including 61 patients with
incidental durotomy in lumbar spine surgery, showed
no increase in complications in the 26 patients who
were mobilized immediately.

Comparing series with and without bed rest after ac-
cidental durotomy, the rate of revision surgeries is not
higher in patients not kept in bed. Nonetheless, only the
minority of German neurosurgeons believes that immo-
bilization of patients with accidental durotomy in spinal
surgery is superfluous.

Immobilization increases the risk of deep vein thrombosis,
pulmonary embolism [1, 20, 24, 25] and pneumonia [10, 17].
Furthermore, immobilization prolongs the length of the hos-
pital stay and thereby increases the costs. A higher medical
complication rate and higher costs are only justified if the rate
of revision surgeries is indeed substantially reduced by immo-
bilization. Thus, a study comparing early mobilization with
immobilization in patients experiencing dural damage during
spine surgery is needed.

Conclusion

In German neurosurgical departments, the intra- and
postoperative management of the “common” accidental
dural tear in lumbar spine surgery is far from being
standardized. In the absence of publications with a high
evidence level, the decisions on how to close the dura
and how to mobilize the patient after surgery are obvi-
ously guided by personal experiences. In contrast to
cranial neurosurgery, a combination of methods and ma-
terials is used for dural closure in lumbar spine surgery
by the majority of German neurosurgeons. Likewise, a
majority postoperatively immobilizes the patient for 1–
3 days either routinely or depending on the assumed
efficacy of the dural closure. As immobilization is relat-
ed to more medical complications and higher costs, a
prospective randomized trial is warranted.
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