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INTRODUCTION

In spine surgery, cerebrospinal fluid (CSF) leakage after 
durotomy or secondary to incidental dura mater tears is a rare 
complication that could lead to serious consequences, requiring 
careful management. The incidental dura mater tears can vary 
greatly among surgeons, depending on the type and complexity 
of vertebra surgery procedures performed(1,2).
In orthopedic practice of vertebra surgery, prolonged CSF 
leakage may be associated with headache, nausea, vomiting, 
dizziness, hypotension, infection, and intracranial or intraspinal 
complications(3,4). Addressing this problem is important for 
both vertebra surgery clinics and patients’ medical and mental 
disorders. These complications of prolonged CSF leakage, 
as in all complications of vertebra surgery, cause prolonged 
hospitalization with additional treatment costs. Prolonged CSF 

leakage can be managed with several methods, including a 
blood patch(5,6).
Our aim was to investigate the effectiveness of blood patches in 
decreasing or ceasing postoperatively prolonged CSF leakage 
in patients undergoing vertebra surgery.

MATERIALS AND METHODS

This study was conducted in the orthopedics and traumatology 
clinic of the tertiary care hospital after the approval of the 
Non-Interventional Research Ethics Committee of Sakarya 
University with an approval number of: 715224730500104/32. 
In this study, we retrospectively evaluated the medical records 
of 1385 patients who underwent vertebra surgery between 
January 2010 and August 2013. The patients in our study were 
found to read and give written consent about the blood patch 
procedure.
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Objective: One of the complications in patients undergoing vertebra surgery is the prolonged cerebrospinal fluid (CSF) leakege due to incidental 
dura mater injury. Controlling this drainage is important in orthopedics practice with respect to vertebra surgery. Our aim was to investigate the 
effectiveness of widely used blood patch in the treatment of prolonged CSF leakage in patients undergoing vertebra surgery.
Materials and Methods: In this retrospective study, we reviewed medical records of patients who underwent vertebra surgery in our orthopedics 
and traumatology department. Among the 1385 patients examined, we included 64 of them who were performed blood patch and had ≥10 days 
of CSF discharge postoperatively.
Results: In 64 of 1385 patients evaluated within the scope of the study, the results of patients who had CSF leakage for 10 days or more and 
were treated with blood patch were investigated. The distribution of operation site in patients who received blood patch showed that the most 
commonly involved site was lumbar site due to isolated lumbar surgery (n=32). It was observed that the leakage stopped from the 1st hour 
dressing in 4 of the patients, from the 6th hour in 27 of them, and from the 24th hour in 22 of them. Leakage in 5 patients stopped between day 
1 and day 5. The most common complication of the blood patch application in patients with ≥10 days of CSF leakage was local low-back pain 
(28.1%, n=18).
Conclusion: The blood patch seems to be an effective, practical, cheap, and successful method with low rate of complications for reducing/
stopping prolonged CSF leakege after spine surgery.
Keywords: Blood patch, vertebra surgery, incidental dura injury, CSF leakage

1Sakarya University Training and Research Hospital, Clinic of Orthopedics and Traumatology, Sakarya, Turkey
2Fatih Sultan Mehmet Training and Research Hospital, Clinic of Orthopedics and Traumatology, İstanbul, Turkey

3İstanbul Aydın University Faculty of Medicine, Department of Orthopedics and Traumatology, İstanbul, Turkey

 Serkan Erman1,  Emre Bal2,  Fırat Fidan3

TREATMENT OF POSTOPERATIVE CEREBROSPINAL 
FLUID LEAKAGE BY BLOOD PATCH METHOD IN PATIENTS 

UNDERGOING VERTEBRA SURGERY

DOI: 10.4274/jtss.galenos.2021.42714

https://orcid.org/0000-0001-8148-1544
https://orcid.org/0000-0003-3403-8069
https://orcid.org/0000-0003-3490-7340


Erman et al. Blood Patch for Vertebra Surgery

J Turk Spinal Surg 2021;32(4):144-7

145

We examined 232 patients with prolonged CSF leakage that 
was confirmed by clinical experience and biochemical tests. 
Sixty-four patients who had leakage for at least 10 days and 
did not respond to hydration and bed rest were included in 
the study. Data on these patients’ medical history, physical 
examination, laboratory findings (blood and CSF), treatment 
regimens, complications, amount of fluid from the leakage with 
its clinical appearance, and blood patch treatment outcomes 
were collected. Magnetic resonance (MR) images obtained at 
postoperative first month was assessed for pseudomeningocele 
for patients who received blood patch.
All patients are administered the blood patch in the prone 
position under sterile conditions through the drain opening. 
If any local pain or radiculopathy occurs then the procedure 
was stopped, blood patch was never applied more than 30 mL. 
After the application, the drainage tubes are removed, followed 
by tight dressing with abundant gauze sponge and pads 
under sterile conditions. Contaminated dressings are replaced 
immediately under sterile conditions. After the application of a 
blood patch, the prone position of the patient is maintained for 
20-30 minutes under direct observation of a healthcare staff 
to monitor the general condition and check vital signs every 
10 minutes. All patients are then instructed to be mobile as 
much as possible during the day. After the application, the 
dressing control of the patients was performed at the 1st, 6th 
and 24th hours. After the 24th hour, daily wound dressing control 
was performed. Waited 5 days to pass between repeated blood 
patches. If repeated blood patch application is required, the 
procedure was performed by the epidural needle to the likely 
area under scope guidance

RESULTS

In 64 of 1385 patients evaluated within the scope of the study, 
the results of patients who had CSF leakage for 10 days or 
more and were treated with blood patch were investigated. In 
this study, when the distribution of patients who underwent 
spinal surgery was examined by gender, it was seen that 596 
(43%) of the patients were male and 789 (57%) were female. 
Considering the age distribution of these patients, it was found 
that the mean age for men was 34.2, while the mean age for 
women was 32.4. Twenty-seven (42.1%) patients were male and 
37 (57.9%) were females who underwent blood patch.
The distribution of operation site in patients who received 
blood patch showed that the most commonly involved site 
was isolated lumbar surgery (n=32), followed by thoracolumbar 
surgery (n=23) and thoracic surgery (n=9). No blood patch 
treatment was applied to any patient who had cervical surgery 
(Figure 1).
It was found that all patients treated with blood patch underwent 
laminectomy. The most frequently performed procedure in 
these patients was posterior spinal instrumentation (PSI) 
+ laminectomy + cage insertion (n=28), followed by PSI + 
laminectomy + pedicule subtraction osteotomy (n=20), PSI + 

laminectomy (n=11), and laminectomy alone (n=5) (Table 1).
It was observed that the leakage stopped from the 1st-hour 
dressing in 4 of the patients, from the 6th hour in 27 of them, 
and from the 24th hour in 22 of them leakage of 5 patients had 
stopped between day 1 and day 5. After continued to leakage on 
day 5, a second blood patch was applied in six patients. In the 
first 24 hours after the second application, leakage stopped in 4 
patients. Leakage stopped 48 hours after the second application 
in 1 patient, and 96 hours after the second application in 1 
patient.
The most common complication of the blood patch application 
in patients with ≥10 days of CSF leakage was local low-
back pain (28.1%, n=18). Fifteen patients were found to have 
nausea/vomiting, relieved with slowing or interrupting the 
blood patch administration followed by serum physiologic 
infusion and close monitoring. Twelve (18.7%) patients were 
detected to have dizziness and hypotensive episode, resolved 
by normalized blood pressure levels within ten minutes after 
serum physiologic infusion. As a delayed complication, four 
patients had pseudomeningocele, confirmed by clinical and MR 
imaging findings (Figure 2).

DISCUSSION

Incidental dura mater injuries are one of the important 
complications of vertebra surgery with an incidence rate of 1% 
to 14%(7-9). Risk factors reported in dura injury include advanced 
age, anatomical spine variations, revision surgery, thin and weak 
dura layer, and surgeons with little or no experience(10).

Table 1. Distribution of surgical interventions in patients who 
were applied blood patch

Surgical procedure Patients, n
PSI + Laminectomy + Cage insertion 28

PSI + Laminectomy + PSO 20

PSI + Laminectomy
Laminectomy

11
5

Total 64
PSI: Posterior spinal instrumentation, PSO: Pedicle subtraction 
osteotomy

Figure 1. Blood patch application by spinal levels
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Dura tears are mostly formed in patients with adherent 
dura tissue, poorly planned dissections, altered anatomy, 
subsequently developing scar tissue, and first surgery. Since a 
small incision and split muscle incision reduce the potentially 
dead space, this approach is less likely to create persistent CSF 
leakage that may occur after durotomy. Spinal instrumentation 
creates more dead space around the dura, preventing the 
buffering effect of the paraspinal muscles on the dura tears. 
Persistent CSF leaking through the subarachnoid space causes 
signs and symptoms associated with dura mater tears. Persistent 
CSF leak may lead to cranial nerve palsy, radiculopathy-related 
chronic pain, and postural headache. Pseudomeningocele and 
cerebrospinal fistula can be seen postoperatively(11).
In the past, the CSF leakage that occurred after vertebra surgery 
was treated with surgical dura repair. Recently, dural materials 
and adhesives have been used as useful methods for dura repair. 
As an alternative to surgical modalities, closed subarachnoid 
drainage was also recommended(11).
Epidural (autologous) blood patch was first used by Gormley(12) 
in the treatment of headache that occurred as a result of dural 
puncture after spinal anesthesia in 1960. This procedure is 
mostly used in the treatment of headaches in patients who 
do not respond to conservative treatment (hydration, bed rest, 
pain relief medication) in anesthesiology practice. Animal and 
laboratory studies reported that autologous blood injection 
into the epidural space created blood clots in approximately 30 
seconds and reduced CSF leakage(13). Recently, this procedure 
has been reported to be used in the treatment of spontaneous 
low CSF pressure headache and in the treatment of CSF 
leakage in several patients (3 lumbar cases, 1 thoracic case) 
who underwent vertebra surgery. In the literature, bed rest 
for 24 to 96 hours has been recommended for patients with 
CSF leakage after vertebra surgery(14). Tosun et al.(11) suggested 
bed rest of 48-96 hours for their patients with persistent CSF 
leakage after thoracolumbar vertebra surgery. In our cases, bed 
rest was recommended for 24-48 hours. After an epidural blood 
patch application, there is no need for general anesthesia and 

surgical re-exploration. At the same time, the clinicians have 
the opportunity to observe whether the CSF leakage would 
continue. According to previous studies infection risk is low(14).
Epidural blood patch may also be associated with several 
complications such as low-back pain and stiffness, radicular 
nerve discomfort, and subdural hematoma. Although 
hematoma-induced dural sac compression may occur, there is 
no paraplegia reported in the literature. However, surgical dura 
repair may be performed in rare cases where decompression is 
required or paraplegia occurs secondary to blood patch, or CSF 
leakage does not cease despite blood patch(14-17). Than et al.(18) 

have recently reported successful outcomes in the management 
of incidental durotomy, where they treated five patients with 
minimal primary repair surgery.
Since the blood patch is introduced from where the leakage 
came from, there is a high probability that it will reach the level 
of the dura mater rupture with the leak. Therefore, it is much 
more effective in stopping CSF leakage. Compared to the blood 
patch applications via the injector, the method applied from 
the drainage tube is easy to apply and its complications such as 
incorrectly applied site, inability to apply adequate blood patch, 
dura mater injury, radiculopathy are much less. Studies reported 
that blood patches performed through epidural needles are 
effective up to about nine spinal levels(7).
The literature regarding the treatment of dura tears shows many 
modalities including medical treatment accompanied with bed 
rest, primary repair, closed subarachnoid drainage, muscle fat or 
fascia containing grafts, fibrin adhesives, cyanoacrylate polymer 
filler, gel foam application to the tear site, saline solution, 
dextrose solution infusion, and blood patch application(5-17). 
Ylönen and Kokki(19) reported a successful outcome in their 
study of 40 patients; where 93% of patients responded after 
the first blood patch, and the remaining %7 achieved a positive 
outcome after the second blood patch.
In patients who develop prolonged CSF leakage after vertebra 
surgery, if the leakage continues despite conservative treatment, 
autologous blood patch is one of the treatment methods that 
should be considered.

Study Limitations

The limitations of our article are the lack of a comparison group 
and the small number of patients.

CONCLUSION

In patients undergoing vertebra surgery, prolonged CSF leakage 
after incidental dura mater injury may create a predisposition 
for many complications, have a negative impact on the patient’s 
psychological status, and increase hospital expenditures during 
the prolonged length of stay.
In conclusion, the blood patch seems to be an effective, practical, 
cheap, and successful method with low rate of complications 
for reducing/stopping prolonged CSF leakage in patients who 
underwent vertebra surgery.

Figure 2. Complications after blood patch application
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