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A B S T R A C T

Introduction: Chronic cerebrospinal fluid leak (CCFL) represents a possible event following spine surgery, with
an incidence rate ranging from 5 to 18%. In literature have been reported few modification techniques that
involved the use of titanium U-clips with the aim to reduce dural traumatism during its closure but only after
non-accidental durotomy.
Case illustration: We report the case of a 47-year-old female with history of L5-S1 microsurgical discectomy.
After one year the patient was admitted to our unit because she presented progressive skin swelling in the
lumbar region, intermittent headache and recurrent episodes of lipothymia. One-year MRI showed a voluminous
subcutaneous cerebrospinal fluid (CSF)-like intensity collection in the T2-weighted sequences and commu-
nicating with the right L5-S1 interlaminar space. A second surgery revealed pseudomeningocele and a 5 mm
dural defect is identified. At first, a tobacco pouch was created, and a suture with Prolene 6–0, a non-absorbable,
synthetic monofilament, is made on the previously dissected tissue. In a second step, 2 medium/short non-
penetrating titanium U-clips are applied with a multi-clip applier. There was no sign of recurrent pseudome-
ningocele in the 2-year follow-up.
Conclusion: The authors presented a novel use of titanium U-clips to manage an insidious and complex case of
pseudomeningocele in a CCFL. U-clips represent a safe and effective tool in CCFL repair.

1. Introduction

Chronic cerebrospinal fluid leak (CCFL) represents a possible event
following spine surgery, with an incidence rate ranging from 5 to 18%.
[1,2] Cerebrospinal fluid (CSF) post-operative leakage is usually a be-
nign complication which resolves spontaneously and when not properly
treated can lead to major insidious sequelae like frontotemporal brain
sagging syndrome, subdural hygroma or hematoma, arachnoiditis,
meningitis, pseudomeningocele, cutaneous fistula, infections, and delay
in wound healing causing patient’s discomfort [3,4] with increased
overall comorbidity and hospital costs. [5] With the aim of effectively
face this insidious pathological entity, technical modifications to the
surgical procedure of the non-accidental durotomy repair have been

reported [6,7]. Standard dural closure is accomplished with monofila-
ment suturing [8,9] but unfortunately, the suturing wire produces
further dural perforation while it passes through the dura and can in-
duce dural and or arachnoid irritation [10]. In literature have been
reported few modification techniques involving the use of titanium U-
clips with the aim to reduce dural traumatism during its closure but
only in non-accidental durotomy. We present the a novel use of non-
penetrating titanium U-clips applied with a multi-clip applier for the
treatment of a complex case of chronic spinal CSF leakage.
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2. Case description

2.1. History and physical examination

We report the case of a 47-year-old female patient who underwent
L5-S1 microsurgical discectomy with a right interlaminar approach, due
to the presence of severe right lumbosciatica secondary to median-
paramedian right L5-S1 disc herniation. (Fig. 1) Unintended durotomy
during surgery was not recorded. The patient presented a regular post-
operative course with complete regression of the symptoms. After one
year, the patient was admitted to our unit with a history of about three
months of progressive skin swelling in the lumbar region, intermittent
headache and recurrent episodes of lipothymia.

2.2. Imaging

Lumbosacral spine MRI showed the presence of a voluminous sub-
cutaneous cerebrospinal fluid (CSF)-like signal collection in the T2-
weighted images and communicating with the right L5-S1 interlaminar
space, site of previous surgery. The presence of a pseudomeningocele
caused by a chronic CSF leak was postulated. (Fig. 2) Following the
failure of conservative treatment consisting of acetazolamide adminis-
tration and external lumbar CSF drainage, the patient underwent sur-
gical treatment to repair the dural defect.

2.3. Surgical technique

The patient is placed prone on the operating table. The previous
surgical scar is enlarged at the cranial and caudal ends. Immediately

after the skin incision is accessed the cavity of the pseudomeningocele
which has a pearly appearance, due to the fibrotic inflammatory reac-
tion. Following placement of a self-retaining retractor, the dural defect
of about 5 mm is identified. A circular shaped microsurgical dissection
of the fibrotic tissue is carried out, creating a tobacco pouch around the
dural leak. (Fig. 3A) At first, a suture with Prolene 6–0, a non-absorb-
able, synthetic monofilament, is made on the previously dissected
tissue. (Fig. 3 B) In a second step, 2 medium/short non-penetrating ti-
tanium U-clips are applied with a multi-clip applier (Ligaclip®, Ethicon,
LLC, Medical GmbH, Norderstedt, Germany). (Fig. 3 C-E, Video 1)
Then, additional double layer TachoSil® gelatine sponge fibrin sealant
(Baxter, Deerfield, IL, USA) and Tisseel® (Baxter, Deerfield, IL, USA)
sealant liquid glue is applied over the U-clips. (Fig. 3 F, G). A meticu-
lous verification of the dural closure is performed after intraoperative
Valsalva maneuver and reverse Trendelenburg position. Finally, the
upper surgical layers are meticulously sutured eliminating dead spaces.

2.4. Postoperative course

Following surgery, the patient maintained flat bed rest and a com-
pressive dressing for 48 h. On the post-operative day 7, the patient was
discharged without presenting symptoms and short-term complications.
6-weeks lumbosacral spine MRI revealed no further subcutaneous CSF
collections. At the last follow-up (2 years) the patient is still in good
clinical status.

3. Discussion

In literature only few authors report the utility of titanium non

Fig. 1. Preoperative sagittal (A) and axial (B) T2-weighted MRI sequences showing a median-paramedian right L5-S1 disc herniation.

Fig. 2. Lumbosacral spine MRI performed after one year after the previous surgery showing a voluminous subcutaneous CSF-like signal collection in sagittal FLAIR
(A), sagittal (B) and axial T2-weighted images (C), communicating with the right L5-S1 interlaminar space, strongly suspected for pseudomeningocele.
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penetrating U-clips in non-accidental durotomy [5,10,11]. Titanium U-
clips have been also described in the pediatric population [12].

A rare cause of spinal CSF leak is an unrecognized durotomy, and
our case may be counted among them. Fang et al. reported an incidence
of unrecognized durotomy during spinal surgery of about 6.8%. [13]

In our case, the delay in clinical presentation of the spinal CSF leak
and pseudomeningocele could be due to an alteration between the
pressures at the level of the subarachnoid and epidural space with a
significant increase in this latter. In particular, the use of corticosteroids
and weight gain would have led to an increase in CSF pressure and
consequently of the inversion of the pressure gradient, with a pro-
gressive CSF leak from a minor resistentiae locus represented by the
dissected ligamentum flavum and not recognized intraoperatively.

Cobb and Ehni [14] stated that the smaller the dural defect, the
greater the probability of pseudomeningocele formation, through a
valve mechanism and a unidirectional flow of CSF.

There are three main causes of pseudomeningocele: iatrogenic, post-

traumatic and congenital. Certainly, the most frequent cause is iatro-
genic with an incidence ranging from 0.3% to 13% in lumbar lami-
nectomy procedures. [15] In the event of trauma, the development of
CSF dural leak and pseudomeningocele at the cervical level, unlike the
lumbar spine, is not associated with vertebral fractures but is de-
termined by avulsions of the nerve roots. [16] Finally, syndromes have
been described (Marfan syndrome and neurofibromatosis) in which
there may be a congenital defect of collagen synthesis, with the de-
velopment of congenital radicular or ganglion CSF cysts at the thor-
acolumbar level that can cause the spontaneous intracranial hypoten-
sion [17].

Several spinal CSF leak repair techniques have been reported to date
from primary closure with sutures with or without fibrin sealant aug-
mentation to a wide range of auto or allografts and patches [9,18,19].

In particular, the use of an autologous fat graft in the repair of spinal
CSF leak has been widely described. Fat tissue is in fact the ideal sealant
as it is waterproof. This should be used in association with fibrin glues

Fig. 3. A circular shaped microsurgical dissection of the fibrotic tissue is carried out, creating a tobacco pouch around the dural leak. (dash circle) (A) At first, a
suture with Prolene 6–0, a non-absorbable, synthetic monofilament, is made on the previously dissected tissue. (B) In a second step, 2 medium/short non-penetrating
titanium U-clips are applied with a multi-clip applier (Ligaclip®, Ethicon, LLC, Medical GmbH, Norderstedt, Germany). (C-E) Then, additional double layer TachoSil®
gelatine sponge fibrin sealant (Baxter, Deerfield, IL, USA) and Tisseel® (Baxter, Deerfield, IL, USA) sealant liquid glue is applied over the U-clips. (F, G).
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and/or sponge fibrin sealant to be more effective, covering the entire
exposed dural surface and not just the dural defect [20].

The suture technique is based on surgeon experience with the pri-
mary goal of achieving a watertight dural closure. Dafford et al. [21]
reported that in suture with a large needle diameter such as prolene,
CSF leakage is often passing through the inlet and outlet of the suture
needle despite a technically adequate closure. To confirm this, standard
dural closure with stitches using monofilament suture presents 8% of
CSF leakage risk [22-26].

In our case, chronic spinal CSF leak repair can be defined as in-
direct, as the margins of the previously dissected fibrotic tissue around
the dural defect have been sutured, creating a tobacco pouch. In a
second step we further positioned two U-clips, reaching the goal of a
watertight dural closure.

The mechanical efficacy of U-clips has been verified, since by de-
termining and immediate hydrostatic strength can be compared to the
intact dura [27]. Moreover, the time of using and positioning of the U-
clips is far less than any suturing technique. Despite that, Timothy et al.
[28] reported a CSF leakage incidence of 13.7% after adult spine sur-
gery in which the titanium clips were used to dural closure. An un-
desirable effect is represented by the reduction of the intrathecal sac
space caused by the need of evert the dural edges necessary to apply the
clips. On the other hand, in a large series of patients have been de-
monstrated that such reduction of diameter is asymptomatic [5]. It is
easy to understand that U-clips are more comfortably used if the dur-
otomy is was carried out dorsally, conversely their use to repair lateral
or anterior defect can be technical demanding and sometimes not fea-
sible [9]. Radiological follow-up is not compromised by titanium clips
that are MRI compatible and do not cause significant artifacts [29]. The
utility of non-penetrating titanium U-clips for dural closure has been
previously described but only in non-accidental durotomy and it is ef-
fective, simple reducing the impact of the surgeon’s skills as a risk factor
for CSF leakage [12,30,31].

4. Conclusion

The authors presented a technical report in which U-clips are used
to manage an insidious case of CCFL. In the case described, the dural
defect was easily closed with the U-clips, after performing a tobacco
pouch. U-clips represent a safe and effective alternative option in CCFL
repair.
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