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Abstract

Background There is only limited data on the management of cerebrospinal fluid (CSF) fistulas after cervical endoscopic
spine surgery. We investigated the current literature for treatment options and present a case of a patient who was treated
with CT-guided epidural fibrin patch.

Methods We present the case of a 47-year-old female patient with a suspected CSF fistula after endoscopic decompression
for C7 foraminal stenosis. She was readmitted 8 days after surgery with dysesthesia in both upper extremities, orthostatic
headache and neck pain, which worsened during mobilization. A CSF leak was suspected on spinal magnetic resonance imag-
ing. A computer tomography (CT)-guided epidural blood patch was performed with short-term relief. A second CT-guided
epidural fibrin patch was executed and the patient improved thereafter and was discharged at home without sensorimotor
deficits or sequelae. We investigated the current literature for complications after endoscopic spine surgery and for treatment
of postoperative CSF fistulas.

Results Although endoscopic and open revision surgery with dura repair were described in previous studies, dural tears in
endoscopic surgery are frequently treated conservatively. In our case, the patient was severely impaired by a persistent CSF
fistula. We opted for a less invasive treatment and performed a CT-guided fibrin patch which resulted in a complete resolu-
tion of patient’s symptoms.

Discussion and conclusion CSF fistulas after cervical endoscopic spine procedures are rare complications. Conservative
treatment or revision surgery are the standard of care. CT-guided epidural fibrin patch was an efficient and less invasive
option in our case.

Keywords CSF fistula - Endoscopic spine surgery - Cervical foraminotomy - Intervention - CT-guided fibrin patch

Introduction

CSF fistulas after endoscopic spine surgery are rare compli-
cations, which can be difficult to treat and result in severe
symptom burden, while there are little reports on occurrence
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and standard of treatment [6]. In lumbar spinal endoscopic
procedures, the incidence reported ranges from 1 to 4% [6,
7]. Dural sac injury in endoscopic interlaminar approaches
might occur due to dural tear during insertion of the working
tube, which mostly originates from small defects and can be
successfully closed with sealants [7]. However, some authors
recommend a conversion to open dural repair in extensive
durotomies with prolapsing rootlets [3, 4]. There is scarce
information about management of CSF fistulas and pseu-
domeningoceles after posterior endoscopic cervical forami-
notomy. We present the case of a patient suffering from a
CSF fistula after endoscopic foraminotomy and successful
management with CT-guided epidural fibrin patch.
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Case report

A 47-year-old female patient was presented in the outpa-
tient clinic of the neurosurgical department at the univer-
sity hospital of Augsburg after a previous cervical spine
trauma 7 years prior to admission. Since then, she suffered
of a numbness in the index and middle fingers of the left
hand with an acute exacerbation of radiating pain in the
left shoulder blade, the ventrolateral upper and medial
forearm up extending to the wrist on the left side with a
tingling paresthesia of the middle and ring fingers of the
left hand corresponding to a C7 radiculopathy for several
weeks. Conservative treatment including oral opioid and
analgesic pain medication and facet joint infiltration could
not deliver sufficient pain relief. Current MRI of the cervi-
cal spine (Fig. 1) revealed cervical spondylosis at the level
of C6/C7 with left-sided paramedian disk herniation and
consecutive foraminal stenosis.

Fig. 1 Cervical MRI on initial
presentation with left-sided C7
foraminal stenosis

Fig.2 Intraoperative endo-
scopic images displaying the
foraminal nerve root decom-
pression

After confirmation via a left-sided fluoroscopy-guided
C7 periradicular injection, that rendered the patient 80%
pain-free for 24 h, an endoscopic cervical foraminotomy
was advised. The procedure lasted 68 min and was exe-
cuted with a 6.9 mm CESSYS endoscope (Fig. 2) without
any noticeable complications. The radicular pain symp-
toms resolved immediately completely after surgery. The
patient stated only a mild left-sided C7 hypesthesia. We
discharged her at home on the 1st postoperative day after
an uneventful course of treatment. She presented on the
8th postoperative day to the emergency department with
tingling dysesthesia in both upper extremities as well as
orthostatic headache and neck pain, which started a few
days after the procedure and accentuated and intensified
with standing and walking, rendering her immobile. The
wound was dry and with no signs of irritation, and there
were no elevated inflammation blood markers. A cervi-
cal MRI was performed, which revealed a significant
decompression of the left-sided C7 neuroforamen, and a
liquid collection in the muscle fascia suspected to be a
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Fig.3 Cervical MRI on emer-
gency admission with liquid

collection in the paravertebral
muscles

Fig.4 CT-guided epidural blood patch

CSF fistula (Fig. 3). We hypothesized that the symptoms
originated from a CSF leakage.

A CT-guided epidural blood patch was performed by an
interventional radiologist (10 ml) (Fig. 4). Thereafter, the
patient reported significant pain relief, which lasted only
for 24 h. A second CT-guided epidural patch with fibrin
(1 ml Thrombin/3 ml blood) was performed four days later.
The 4 mL of fibrin sealant (Tisseel, Baxter) was applied
into the cervical epidural space with an 18-gauge Quincke
spinal needle placed at the C6/7 level. Once a satisfactory
position was confirmed using image control with contrast
agent application through the same needle with verifica-
tion of the correct epidural placement, the fibrin mixture
was injected (Fig. 5). The patient improved gradually and
was discharged home two days later without any sensori-
motor deficits or sequelae.

On follow-up examination, one month and three months
after the initial surgery and the interventions, the patient
was totally satisfied with the postoperative result. She was
pain-free, mobile and without any sensorimotor deficits.

@ Springer

Fig.5 CT-guided epidural fibrin patch

Discussion

An incidental durotomy is a rare but troublesome compli-
cation in endoscopic spine surgery, which might lead to
prolonged hospital stay with immobilization, neurological
worsening and development of persisting CSF leak [10].
Persistent CSF fistulas can result in chronic radicular or
neck/back pain disorder and postural headaches [2]. A
recent survey among spine surgeons on incidental durot-
omy revealed that 79.4% of all surgeons prefer applica-
tion of sealant patch (TachoSil/Spongostan) with fibrin
glue or a similar product, and 69.7% a single suture repair
[1]. Oertel et al. demonstrated an endoscopic dural closure
technique with an autologous muscle graft in combina-
tion with fibrin sealant patch which appears to be a safe
alternative in patients with lumbar incidental durotomies
[7]. While there is no guaranteed way to prevent dural
tears, there are several steps that can be taken to reduce
the risk of this complication. Overall, prevention of dural
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tears during minimally invasive spine surgery requires a
combination of proper patient selection, surgeon experi-
ence and training, careful surgical technique, and the use
of appropriate tools and techniques to minimize the risk of
complications. Full endoscopic dural repair with sutures
has also been previously described [11]. However, due
to a limited working corridor (maximum 1.6 mm tubes)
in lumbar endoscopic surgery, the success of this tech-
nique depends on size and localization of the dural tear
and is associated with a steep learning curve similar to
other endoscopic techniques. Moreover, suitable instru-
ments such as curved needle holders and knot pushers are
usually not available on standard instrument sets. Conver-
sion to minimally invasive tubular or open surgery can be
performed in cases with extensive durotomies. However,
previously described techniques with fibrin sealants might
not only be used for augmentation of sutures but also as
a sufficient inlay or onlay graft due to its strengthening
properties [2, 10, 12]. Recent in vitro study on platelet-
rich fibrin demonstrated good adhesive, mechanical and
watertightness features and even promoted the dura-heal-
ing process. Unlike in lumbar surgery, there are only a few
studies on cervical durotomies especially in degenerative
spine procedures. In patients with cervical trauma and CSF
leaks, fibrin glue was previously applied on the surgical
site without perioperative insertion of a lumbar drain,
and postoperative early removal of wound drains within
the first 24 h and early rehabilitation were propagated
[5]. A systematic review comparing full-endoscopic and
microendoscopic approach for posterior cervical forami-
notomy revealed that dural tears were uncommon in full
endoscopic foraminotomies compared to more frequently
transient nerve palsies [13]. Dural tears in this study even
accompanied by CSF leaks were managed conservatively
without further sequelae. In our case, the patient was
severely impaired by a CSF fistula and unable to mobi-
lize herself on daily basis. After discussion of all options
with the patient, we aimed to avoid a second revision sur-
gery. Therefore, an interventional blood patch was first
performed and resulted in a short-term relief. Complete
resolution of patient’s symptoms, however, was achieved
with a CT-guided fibrin patch. Injectable fibrin sealant has
been shown in a several cases to relieve symptoms where
blood patching has either failed or was not appropriate [8,
9]. The alternative endoscopic revision and exploration of
the CSF corridor even with the possibility of conversion
to open surgery might have had a quicker impact on the
patient’s recovery but probably would have caused more
pronounced transient pain exacerbation. The advantage of
a revision surgery could possibly be a better visualiza-
tion of the dural tear and the possibility to directly close
it permanently. However, another surgery would have
been a more invasive therapy compared to a simple fibrin

injection. We therefore used the CT-guided fibrin patch
as a more elaborate and less invasive alternative to deal
with a postoperative CSF fistula after cervical endoscopic
procedures. However, this technique appears to be limited
to small dural defects without prolapsing rootlets, which
eventually require a revision surgery with dural repair. The
cons of this technique is the unclear target of epidural
injection somewhere in the epidural space near the sus-
pected defect, since small dural tears are sometimes not
perfectly visible even in MRI and CT myelography. To
our knowledge, this is the first report of a CSF fistula after
endoscopic foraminotomy treated with this technique.

Conclusion

CSF fistulas after endoscopic spine procedures are a rare
complication, which might severely affect and immobilize
patients. A CT-guided interventional epidural fibrin patch
might be a viable option in symptomatic patients with small
dural defects.
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