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Management of Persistent 
Cerebrospinal Fluid Leak With an Epidural 
Blood Patch Following Removal of Lumbar 

Drain and Failed Neurosurgical Intervention: 
Case Report

Background:	 Persistent cerebrospinal fluid (CSF) leak is a complication of a dural puncture that can be idiopathic, 
traumatic, or iatrogenic in nature. 

Case Report: 	 We present a case of a 43-year-old woman, diagnosed with a spontaneous CSF rhinorrhea that was treated 
with temporary placement of a lumbar drain. Upon discharge, the patient experienced a persistent CSF 
leak from the lumbar drain site, as well as a positional headache and vertigo that persisted even after 
application of reinforcement sutures at the lumbar drain site by the neurosurgery team. The patient was 
subsequently treated with an epidural blood patch (EBP) at L3-L4 interspace with autologous venous 
blood injected into the epidural space. During the follow-up 2 weeks after the intervention, there was a 
complete resolution of her symptoms, as well as the CSF leakage.

Conclusions: 	 A CSF leak after lumbar drain removal that persists even after neurosurgical intervention can be success-
fully treated with an EBP.
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BACKGROUND

A cerebrospinal fluid (CSF) leak around a dural 
puncture site following the removal of a lumbar drain 
is typically self-limiting. However, a persistent leak, 
despite conservative and interventional neurosurgi-
cal therapy, can significantly increase morbidity and 
mortality. Complications include postdural puncture 
headache, arachnoiditis, meningitis, epidural abscess, 
deterioration of neurologic status, or a cutaneous dural 
fistula creating a nidus for infection (1).

We present a unique case of a persistent CSF leak 
following the removal of a lumbar drain treated with 
an epidural blood patch (EBP) after failed neurosurgical 
intervention. There have been very few case reports of 
persistent CSF leaks following thoracolumbar surgery, 
but none describing a CSF leak after lumbar drain 
removal that persisted even after neurosurgical inter-
vention, which was treated successfully with an EBP 
(6). A written consent was obtained from the patient 
to publish this case report. 
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CASE PRESENTATION

A 43-year-old woman with a past medical history 
of hypothyroidism was referred to the pain clinic for 
the management of a persistent lumbar CSF leakage 
following the removal of a lumbar drain. She had a 
spontaneous CSF rhinorrhea 2 weeks prior without 
any traumatic inciting event. A computed tomography 
of the paranasal sinuses demonstrated a small amount 
of low-density fluid in the right sphenoid sinus and 
an enlarged sella turcica with low-density fluid, sus-
picious for a CSF leak. The patient was hospitalized, 
and a lumbar CSF drain was placed uneventfully by 
neurosurgery service at the L2/L3 level.  The lumbar 
drain was placed by an experienced neurosurgeon un-
eventfully and on the first attempt. A landmark-based 
approach assuming the spinous process bisecting the 
intercristal line as L4 was used for the procedure. The 
CSF rhinorrhea resolved over the course of 4 days, and 
the lumbar drain was removed. After discharge, she 
noticed that the surgical dressing became soaking wet 
during her daily dressing change. She was reevaluated 
by the neurosurgery team for the persistent spinal 
fluid leak and had reinforcement sutures placed at the 
site of the skin puncture and a pressure dressing was 
applied. A lab analysis of the leaked fluid confirmed 
it as CSF. She was discharged home with advice to 
stay hydrated, bed rest for 24-48 hours, as well as oral 
Fioricet (butalbital-acetaminophen-caffeine) capsules 
to be taken every 6 hours for 72 hours. However, she 
continued to have a persistent CSF leak from her 
lumbar drain site, despite her compliance with these 
conservative measures, which brought about the 
referral to the pain clinic. 

Upon review of systems, she endorsed vertigo 
exacerbated by standing, as well as an orthostatic 
headache. She denied photophobia, nausea, or vomit-
ing. Physical exam findings revealed clear fluid slowly 
leaking through the skin puncture at the site of the 
lumbar drain placement (Fig. 1). An EBP was performed 
uneventfully under fluoroscopic guidance at the L3-L4 
interspace with a total of 15 mL of autologous venous 
blood injected incrementally into the epidural space 
(Fig. 2). The patient did verbalize a sensation of tight-
ness in her lower back at the conclusion of the injection. 
After a 30-minute observation period, the patient was 
discharged home in a satisfactory condition. A 2-week 
follow-up demonstrated complete resolution of her 
symptoms, as well as a complete cessation of CSF leak-
age at the skin puncture site. 

DISCUSSION

Spinal CSF leaks can be traumatic, idiopathic, or 
iatrogenic. Idiopathic leaks (also called spontaneous 
intracranial hypotension) can occur in the context of 
the ruptured arachnoid membrane due to an underlying 
connective tissue disorder or meningeal diverticula (2). 
Minor trauma, such as a fall, sudden twist or stretch, and 
sports activity, can be a potential contributing factor to 
the rupture of spinal epidural cysts or the formation of 
tears in the dural nerve sheath (3). Iatrogenic CSF leaks, 
caused by inadvertent durotomy during thoracolumbar 
surgery or lumbar drain placement, range from 1% to 
17% and can cause persistent CSF leaks that can lead to 
the formation of CSF fistulas and predispose  to chronic 
pain disorders associated with cranial nerve palsies, 
radiculopathy, nausea, vomiting, photophobia, and 
postural headaches (3,4). Headaches occur secondary 
to the decrease in intracranial pressure and resultant 
traction on the meninges and surrounding vasculature, 
resulting in pain (3,4).

Complications of lumbar drain placement include 
those related to the lumbar puncture, the presence of 
an indwelling catheter, and the drainage of CSF. Direct 
nerve root injuries, as well as neuraxial hematomas, 
have been reported, as have symptomatic intracranial 
hypotension, abducens nerve palsy, intracranial hem-
orrhage (stretching and tearing of dural veins), local 
infection/meningitis, and catheter fractures (3,5-7). As 
demonstrated in our case, a rare complication of lumbar 
drain placement is a persistent spinal CSF leak following 
the removal of the drain. 

There have been reports in the literature highlight-
ing different etiologies and interventions used for the 
treatment of iatrogenic spinal CSF leaks, including 
conservative therapy, lumbar drain placement, hydrogel 
dural sealant, and various surgical repair techniques, 
such as the placement of reinforcement sutures (8,9). 
The use of an EBP has also been described as the primary 
management of iatrogenic CSF leaks. Goodman et al 
(10) reported 2 cases involving postsurgical dural leaks 
following an anterior cervical discectomy and lumbar 
hemilaminectomy with the discectomy treated with a 
transforaminal EBP and lumbar EBP, respectively. Hersh-
man et al (11) reported success using an EBP in a patient 
who presented nearly 4 weeks after a neurosurgical 
procedure. However, to our knowledge, no studies have 
described the use of an EBP as a rescue treatment after 
failed neurosurgical intervention for a persistent CSF 
leak, which is not uncommon. 
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Schievink et al (12) highlighted the recurrence of 
CSF leaks and intracranial hypotension despite surgical 
repair, in which 5 of their 13 patients (38%) developed 
a recurrent leak. Khazim et al (4) demonstrated that 
3 out of 10 patients (30%) developed a recurrent 
CSF leak despite surgical intervention, and required 
further surgery in addition to lumbar drain placement. 
Interestingly, 30% developed a perioperative infection 
marked by severe low back pain, which resolved with 
a long course of antibiotics. This elucidates the fact 
that surgical repair may not be the answer to all new 
and recurrent CSF leaks, and that further neurosurgical 
exploration and repair can predispose a patient to infec-
tion, hospitalization, and increased health care costs.  

Our case report sheds light on a very important prin-
ciple of treating CSF leaks effectively without subjecting 
patients to unnecessary risks and stress of surgery. It also 
highlights the utility of an EBP as a rescue treatment for 
a refractory CSF leak that persists even after neurosur-
gical intervention. The proposed mechanism by which 
an EBP works is through tamponade of the leak with 
a later deposition of fibrin and scar formation. Success 

rates can be as high as 90% (13). Bearing this in mind, 
an EBP could represent a good and effective modality 
for postsurgical CSF leaks and should be considered if 
neurosurgical interventions, such as the application of 
reinforcement sutures fail to resolve the leakage.

Although placement of a lumbar drain is a treatment 
modality for cranial CSF leaks, providers must be aware 
of the complications of lumbar drain removal, notably 
persistent spinal CSF leaks. The extradural accumulation 
of CSF in the soft tissue as a result of a dural puncture 
can cause an orthostatic headache and subsequent 
intracranial hypotension (14). 

CONCLUSIONS

Treatment of a CSF leak after removal of a lumbar 
drain involves conservative therapy, surgical interven-
tion, or an EBP, although an algorithmic approach to 
treating persistent CSF leaks does not exist. Neverthe-
less, a recurrent CSF leak after lumbar drain removal 
that persists even after neurosurgical intervention can 
be successfully treated with an EBP.

Fig. 1. CSF leak overlying L3/L4 interspace. 
CSF, cerebrospinal fluid.

Fig. 2. A) Anteroposterior fluoroscopic view demonstrat-
ing contrast dye spread in epidural space and B) Lateral 
fluoroscopic view demonstrating contrast dye spread in the 
epidural space.
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