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Abstract
Background: Cerebrospinal fluid (CSF) leak is an unfortunate, yet well‑recognized complication 
of skull base fractures, skull base surgeries, and variety of spinal procedures. Continuous lumbar 
drainage (CLD) of leaking CSF has shown a high success rate with minimal morbidities in handling 
CSF leak in these patients. Therefore, we conducted this study to illustrate the efficacy of CLD 
as a prophylactic and therapeutic method for CSF leakage with the assessment of clinical outcome 
and early postoperative sequel. Materials and Methods: In the period from January to December 
2017, patients with traumatic or postoperative CSF leak and those susceptible for postoperative 
CSF leak as skull base and spinal intradural surgeries at the Neurosurgery Department, Fayoum 
University, were included in our study. Results: A total of 20 eligible patients were included in 
the study. All patients showed successful cessation of CSF leakage at different durations of CLD. 
Fifteen patients showed excellent results; four showed good results; and one showed fair results. 
Besides a minimal pneumocephalus, headache was the most common presenting complication in our 
population, which occurred to all patients. Six patients had vomiting beside headache, whereas two 
patients experienced vomiting and nausea in addition to headache. There were neither mortalities 
nor life‑threatening complications noted; however, a superficial wound infection occurred in a single 
case. Conclusion: CLD is a simple, safe, and efficient method in the management of CSF leakage at 
operative sites, CSF rhinorrhea, and CSF otorrhea of various etiologies.
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Introduction
Cerebrospinal fluid (CSF) leakage is an 
unfortunate, yet well‑recognized complication 
of basilar skull fracture, skull base surgery, 
and variety of spinal surgeries.[1‑4] CSF leakage 
predisposes the patients to life‑threatening 
conditions such as bacterial contamination 
that can end up leading to serious infections, 
especially meningitis. Therefore, they 
require careful management with close 
attention as well as timely evaluation and 
treatment.[5] Until recently, the management 
of this condition was almost exclusively 
neurosurgical.[6] More recently, continuous 
lumbar drainage (CLD) of leaking CSF 
has been widely used as a first step in 
managing such cases through the introduction 
of a lumbar subarachnoid catheter.[2,4,7,8] 
Continuous lumbar CSF drainage is used in 
neurosurgical practice for many purposes, 
some of which are the prevention of cerebral 
vasospasm after subarachnoid hemorrhage, 
treating posttraumatic and postoperative CSF 

leakage, and even reducing raised intracranial 
pressure. CSF perioperative diversion 
reduces the incidence of postoperative leaks. 
Lumbar drainage (LD) can be utilized as a 
prophylactic measure and/or as a first‑line 
treatment for CSF leakage following surgery. 
It can also prevent and/or treat CSF leaks 
and may preclude reexploration surgery.[9,10] 
CLD has shown a high success rate of 98% 
in patients presenting with CSF leakage or 
accumulation at the surgical site or due to 
CSF rhinorrhea, suggesting that CLD is a safe 
and effective method with minimal morbidity 
in handling these cases.[11] Furthermore, 
there have been only few reports, to date, 
regarding the use of CLD CSF drainage and 
its complications. Therefore, we conducted 
this study to determine the success rate of 
this procedure in handling CSF leaking in 
patients postoperatively or posttraumatic and 
to document any complications during the 
procedure.

Materials and Methods
This prospective study was conducted 
on patients with posttraumatic or 
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postoperative (cranial and spinal surgeries) CSF leak 
and those susceptible for a postoperative CSF leak after 
undergoing a skull base or spinal intradural surgeries at the 
Neurosurgery Department, Fayoum University, during the 
period from January to December 2017.

All patients who met the inclusion criteria during the study 
period were included in the study. A written consent was 
obtained from each eligible patient before initiation of the 
study. Patients with the Glasgow Coma Scale (GCS) score 
of <8 and patients who had an evident infection of the 
surrounding skin, subcutaneous tissue, bone, or epidural 
space were excluded from the study. Furthermore, patients 
with bleeding tendencies/disorders or on anticoagulant 
medications were ruled out from the study.

A history regarding age, gender, previous head trauma, 
or fluid leakage from the nose or ear was taken from 
all enrolled patients. The general condition of patients 
undergoing brain or spinal surgeries was clinically 
assessed for surgical fitness through a full neurological 
examination including conscious state with GCS, cranial 
nerve assessment, motor reflexes, and sensory affection. 
Computed tomography (CT) brain with soft tissue and 
bone window was performed for all patients. Magnetic 
resonance imaging (MRI) brain and lumbosacral spine 
were performed for a certain set of patients, as well as CSF 
analysis, culture, and sensitivity.

All patients in this study were subjected to CLD, for the 
management of CSF leak. Patients were placed in either the 
lateral decubitus or vertical anterior flexed position in the 
operation room, under close monitoring, and the skin was 
prepared under complete aseptic and sterile precautions.

A standard lumbar puncture was performed, usually in the 
lumbar 4–5 interspinous space, with a large‑bore Tuohy 
needle (14–16 gauge). When CSF was encountered, 
the curve of the needle was directed superiorly, the 
stylet was removed, and the catheter was advanced 
into the subarachnoid space at least for 20 cm. Then, a 
(17–18 gauge) catheter was slowly introduced with the 
one hand, while the needle was simultaneously removed. 
The drain was attached to an external drainage sterile 
container. Sterile dressings were applied. A loop was made 
in the catheter to relieve tension, and the catheter was then 
taped over the patient’s flank. The lumbar drain was set 
to the shoulder level, and patients were advised to have 
complete bed rest. We paid close attention and monitoring 
to the drain as to avoid overdrainage. The lumbar drain 
was set to drain 10–15 cc per hour and approximately 
300–400 cc in the first 2 days. Antibiotics, analgesics, 
gastric protecting drugs, intravenous fluids, and neurotropic 
drugs were routinely given to all patients, whereas a 
certain group of patients were given extra drugs such as 
acetazolamide and other dehydrating agents based on their 
condition. Drainage was performed for the first 2 days 
following surgery. Afterward, the lumbar drain was clamped 

for 24 h, and if there was no evidence of a CSF leak, the 
drain was to be removed on the 4th day. Seventy‑two hours 
after stoppage of CSF leak, patients would be discharged 
with regular checkups in outpatient clinics.

Results
Data were collected from 20 eligible patients (12 males 
and 8 females) who underwent CLD of CSF. The age 
of patients included in this study ranged from 1 year to 
60 years with the majority of patients lying in the third 
decade of life [Table 1].

From all patients who underwent CLD, eight presented 
with head trauma; eight were candidates for skull base 
surgery; and four were candidates for spinal surgery. 
A total of eight patients were presenting with posttraumatic 
CSF leakage, while four patients were presenting with 
evident postoperative CSF leakage, and eight patients were 
suspected to have postoperative CSF leakage.

Based on the site of CSF leakage, 14 patients showed CSF 
rhinorrhea, 2 patients showed CSF otorrhea, and 4 patients 
presented with leakage of CSF from the operation incision 
site.

According to the surgical management of the underlying 
condition, 16 patients underwent dural repair during open 
surgery, whereas only 4 patients underwent endoscopic 
surgery. For the purpose of repairing the CSF leak, the 
majority of our patients were subjected to the use of grafts 
either from fat, muscle, and fascia or pericranium. On the 
other hand, only four patients were subjected to primary 
dural repair only. CLD was performed postoperatively for 
the majority of patients (16 patients), whereas only four 
patients underwent preoperative LD procedure.

The use of CLD was nearly successful for all of our patients 
but at different durations with minimal morbidity. Excellent 
results were noted in 15 patients who showed the cessation 
of CSF leakage within 4 days of CLD; good results were 
noted in 4 patients who showed cessation of CSF leakage 
within 5 days of CLD; fair results were documented 
for just a single patient who required reexploration but 
eventually showed cessation of CSF leakage within 5 days 
of continuous drainage [Figure 1].

Minor complications were reported in this study such as 
headache, nausea, vomiting, and minimal pneumocephalus. 

Table 1: Age of patients who underwent continuous 
lumbar drainage

Age (years) Number of patients
1:10 2
10:20 3
20:30 7
30:40 4
40:50 2
50:60 2
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There was no death noted in our study. However, one case 
had a superficial wound infection which was managed 
conservatively by antibiotics and repeated dressings. 
The most commonly reported complication following 
LD was headache, which occurred in all patients. Six 
patients experienced headache and nausea at the same 
time, whereas only two patients experienced headache in 
addition to nausea and vomiting [Figure 2]. There were no 
other complications noted during the postdrainage 1 month 
of the regular follow‑ups.

Case 1

A case complaining of bitemporal headache and 
diminution of vision for 1 year with no improvement on 
medical treatments had an MRI done, which showed a 
homogeneously enhancing sellar mass with suprasellar 
extension which compressed the optic chiasma. The 
case had LD placed before undergoing endoscopic, 
transnasal, and transsphenoidal resection of a benign 
pituitary adenoma. Approximately 300 cc of CSF was 
drained over 2 days through LD which was removed on 
the 4th postoperative day with no evidence of CSF leak. 
However, postoperatively, CT revealed minimal intracranial 
air with no evidence of hemorrhage [Figure 3].

Case 2

A second case with a history of road traffic accident, 
scalp wound affecting forehead, and bleeding per nose 
had a CT brain with soft tissue and bone windows done, 
which showed frontal sinus fracture involving anterior and 
posterior walls, left frontal small extradural hematoma, and 
fissures of the left temporal bone and left orbital walls. LD 
was placed before undergoing transcranial frontal sinus 
repair. Approximately 400 cc of CSF was drained through 
LD over 2 days, which was later removed on the 4th 
postoperative day with no evidence of CSF leak. However, 
postoperatively, cranial CT revealed minimal intracranial 
air with no evidence of hemorrhage [Figure 4].

Case 3

A third case complaining of low back pain and bilateral 
lower limbs claudicating pain for over 7 years with 
increasing pain over the past year which was unresponsive 
to treatment presented to our office. MRI lumbosacral spine 
showed lumbar canal stenosis from L2 to L5. The case 
was operated upon by L2:L5 laminectomies and bilateral 

Figure 1: Outcomes of continuous lumbar drainage

foraminotomies and accidentally had a dural tear which was 
repaired with watertight dural closure with an overlying 
muscle graft. The case experienced CSF leak from that 
wound on the 2nd postoperative day which was unresponsive 
to lying prone or with adjuvant drugs (acetazolamide and 
frusemide) and repeated dressings. On the 5th postoperative 
day, LD was inserted and approximately 350 cc of CSF 
was drained through the LD over 2 days and was removed 
on the 4th day after insertion with no evidence of CSF leak. 
However, a postoperative cranial CT revealed minimal 
intracranial air with no evidence of hemorrhage [Figure 5].

Discussion
CLD system was first introduced by Voursh in the early 
1960s.[8] Since then, the success rate of this procedure in 
reducing and resolving CSF leakage has been reported by 
many authors to be of high percentage between 85% and 
94%, showing that this system is both safe and efficacious 
in the majority of patients.[2,4,7,12]

In our study, our 20 patients, 12 were male and 8 were 
female, underwent CLD to resolve the CSF leakage both 
postoperative and posttraumatic. The age of our patients 
ranged from 1 to 60 years, whereas most of them laid in 
the group from 30 to 40 years. Surprisingly, the success 
rate of CLD in our population was 100%; however, 
cessation of CSF leakage happened at different times in 
some sets of patients. Fifteen patients showed excellent 
results in CSF leakage resolution within just 4 days of 
CLD. On the other hand, four patients had good results 
where they showed cessation of CSF leakage after 5 days 
of CLD, while only one patient revealed fair results, and 
thus, a reexploration of this patient was necessary and he 
showed cessation of CSF leakage also within 5 days of 
CLD. Our results go in line with what has been reported by 
Huang et al. study which stated that successful cessation 
of CSF was achieved in 98% of patients. Minority of their 
population suffered from CSF accumulation and/or leakage 
at the operation incision site, while most of them suffered 

Figure 2: Presenting symptoms following lumbar drainage
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leakage from CSF rhinorrhea. Moreover, neither death nor 
infection was noted in their study.[11] Furthermore, Mansy 
et al. concluded that LD markedly reduces the incidence 
of postoperative leakage, and it solves the problem of a 
persisting postoperative CSF leak.[13] Selective usage of 
CLD is a reasonable and safe method to gain time and it 
possibly facilitates the recovery of absorption capacity 
following endoscopic third ventriculostomy.[14]

LD insertion was placed postoperatively in 16 of our 
patients, while 4 patients were placed the insertion 
preoperatively. Most studies did not specify when the 
lumbar drain was placed; however, Ransom et al. placed 
the lumbar drain prospectively during the time of surgery 
and Mehta and Oldfield reported the placement of the 
lumbar drain before surgery after patients’ intubation; both 
reported no neurological deficits related to the lumbar drain 
insertion.[15,16] On the other hand, some authors never used 
lumbar drains for the purpose of preventing or anticipating 
CSF leak, and only placed the lumbar drain postoperatively 
if a CSF leak is evident. However, others placed the 
lumbar drain preoperatively under the assumption that the 
drain would assist in delivering the suprasellar portions of 

a macroadenoma. As of yet, there is no consensus on the 
timing of when a lumbar drain should be placed.[17]

Based on the type of repair performed to resolve the 
leaking CSF in our population, four patients underwent 
primary dura repair, while the rest were subjected to the use 
of grafts either from fat, muscle, and fascia or pericranium. 
The literature supports the successful management of CSF 
leakage using perioperative CLD solely or in association 
with other methods such as primary dural repair, usage of 
grafts from fat, muscle, fascia or pericranium, fibrin glue, 
gelatinous foam, blood patches, postoperative posture, 
drugs, and finally, reexploration and repair.[18‑20]

In the present study, headache was the most commonly 
anticipated complication of CLD, which occurred in all 
of our patients, whereas six patients complained from 
headache and nausea and two patients complained from 
headache in addition to nausea and vomiting. However, 
only one case with surgical site infection was noted, 
while no death occurred in our population. Postoperative 
imaging revealed minimal intracranial air in a number of 
cases of our population with no evidence of intracranial 
hemorrhage. Some of the most serious complications 
reported in the literature are meningitis, pneumocephalus, 
and transtentorial herniation. Minimal pneumocephalus was 
noted in our patients. Pneumocephalus and transtentorial 
might happen in relation to alterations in drainage flow 

Figure 4: Pre- and postoperative computed tomography brain soft tissue 
and bone window findings in Case 2. (a) Preoperative computed tomography 
brain bone window axial cut shows frontal sinus fracture affecting 
posterior walls and fissures of the left temporal bone and left orbital walls. 
(b) Preoperative computed tomography brain soft tissue axial cut shows left 
frontal extradural hematoma. (c) Postoperative computed tomography brain 
bone window axial cut shows minimal pneumocephalus at the site of frontal 
sinus repair. (d) Postoperative computed tomography brain soft tissue 
axial cut shows minimal pneumocephalus at the site of frontal sinus repair
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Figure 3: Preoperative magnetic resonance imaging and postoperative 
computed tomography brain findings in Case 1. (a) Magnetic resonance 
imaging brain T1 axial cut with contrast shows sellar suprasellar mass. 
(b) Magnetic resonance imaging brain T1 coronal cut with contrast shows 
sellar suprasellar mass. (c) Magnetic resonance imaging brain T1 sagittal 
cuts with contrast shows sellar suprasellar mass. (d) Computed tomography 
brain coronal cuts postoperative shows removal of mass and minimal 
pneumocephalus
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rate. Graft et al. reported that three cases had neurological 
deterioration postoperatively which was caused by tension 
pneumocephalus. They were treated with CLD to alleviate 
the CSF fistula. Overdrainage in these patients was the 
main reason behind the developing pneumocephalus. 
They proposed that a combination of head elevation as 
well as spinal drainage were the underlying mechanisms, 
introducing a negative gradient between atmospheric 
pressure and intracranial pressure. As a result of that 
pressure gradient, a siphon effect was produced, which 
led to air coming into the intracranial space through the 
unseen fistula.[7] Another report concluded CLD in an 
anesthetized patient before surgery was a safe procedure, 
as no neurological deficits attributable to the insertion of 
the lumbar drain were noted. Spinal headache was the most 
common presentation, where the usage of epidural blood 
patch helped relieved the symptoms.[21]

Conclusion
Our findings indicate that CLD is a safe method with 
minimal morbidity as no life‑threating complications were 
encountered. Appropriate monitoring of the amount of 
CSF drainage in hours and days is essential to facilitate 
early recognition of complications. In conclusion, our 
findings suggest that CLD is a simple, safe, and efficacious 
system in managing CSF leakage at operative sites, CSF 
rhinorrhea, and CSF otorrhea of various etiologies.
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