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ABSTRACT
Objective: Unintentional dural puncture with an epidural needle is common and indisputably one of the 
most important complications of epidural anesthesia. When no regression of the complaints are observed 
after conservative treatment, epidural blood patch (EBP) should be planned for the treatment of patients. 
However, EBP is not the optimal choise because the success rate is low and the risk of potential serious 
complications is high. Ankaferd Blood Stopper® (ABS), which is a medicinal plant extract, has been used 
as a antihemorrhagic agent against various types of bleeding. The purpose of this study is to investigate 
the effects of ABS administration, on fibrin formation and cerebro-spinal fluid (CSF) leakage after dural 
puncture in a rat model.

Methodology: The study was performed at Gazi University Experimental Research Center, Ankara, 
Turkey between May and July 2013. Eighteen rats were grouped randomly as control (Group C, n=6), 
dural punctured (Group DPC, n=6) and ABS application after dural puncture at the level of L4-L5 (Group 
A, n=6). Methylene blue was applied to the cervical level of the rat spine, in order to observe leakage 
from dural puncture in Group DPC, and Group A. Medulla spinalis tissues of the rats were evaluated 
histopathologically.

Results: CSF leakage was obtained in all rats in Group DPC (100%) that were dural punctured with 
spinal needle and given methylene blue. However, in the group of rats that ABS was performed before 
methylene blue (Group A) application, CSF leakage could be obtained in only half of the rats (50%), and 
in none of the rats in Group C. CSF leakage ratio in Group DPC was 100% and significantly higher than 
that in Group C (X2=5.178, p=0.002). Following Ankaferd administration, CSF leakage was identified 
in only 50% of rats in group A and this result was similar with achieved result in Group C (X2=1.778, 
p=0.182)

Conclusion: We opine that Ankaferd Blood Stopper® (ABS) is effective in preventing CSF leakage after 
post dural puncture and does not cause necrosis in rat medulla spinalis tissues.
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INTRODUCTION
Unintentional dural puncture with an epidural 
needle or catheter is common1-4 and indisputably 

one of the most important complications of 

epidural anesthesia. The leakage of cerebrospinal 

fluid (CSF) from the puncture hole results in a 
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decreased volume of CSF, which has an adverse 
effect on the brain. This results with tension on the 
meninges, which causes headaches. Headaches are 
occasionally accompanied by serious morbidity, 
such as cranial nerve palsy, subdural hematoma 
or chronic headaches. Epidural blood patch (EBP) 
treatment should be planned for patients who 
have no reduction of the complaints following 
conservative treatment (bed rest, increased oral 
fluid intake, analgesic drugs and caffeine intake). 
The EBP forms a gelatinous tamponade, which 
prevents further leakage of spinal fluid, allowing 
the dura to undergo normal healing.5 On the other 
hand, EBP should not be taken into account as the 
excellent treatment choise because of its undesired 
effects.6

Ankaferd® [Ankaferd Blood Stopper (ABS), 
Ankaferd Health Products, Ltd., İstanbul, Turkey] is 
a traditional herbal extract that has been approved 
(Turkish Ministry of Health) for the management 
of bleedings during oral surgery procedures and 
external source hemorrhages.7-10 The substances 
that constitute the extract have some specific 
effects on endothelium, blood cells, angiogenesis, 
cellular reproduction, vascular dynamics, and 
intercellular interaction. ABS shows its efficacy on 
both fibrinogen and agglutinating proteins. Blood 
cells and blood proteins help ABS to provide cloth 
formation in the hemorrhagic region.10-12

ABS has been used as a hemostatic agent against 
various types of bleeding. Furthermore, it has 
been used successfully for the treatment or 
prevention of hemorrhage in dental patients with 
hemophilia.10 It has also been used as a topical 
agent for the prevention of postoperative intra-
abdominal fibrosis, which has been associated to 
inflammatory responds in experimental studies, 
and various results have been obtained.7,13 Besides 
its homeostatic activity, Kocak et al 14 reported that 
ABS might also have anti-inflammatory effects.

As far as is known, there are no reports concerning 
the effect of ABS in the treatment of post-dural 
puncture cerebrospinal fluid leakage (PDP-
CSF-L). We hypothesized that ABS could be used 
in the treatment of PDP-CSF-L and that the anti-
inflammatory and blood stopper elements of it 
could be present experimental study was designed 
to investigate the effect of intradurally administered 
ABS on treating CSF leakage on a rat model. 

METHODOLOGY
The study protocol was approved by the Gazi 
University Animal Ethics Committee, Ankara, 

Turkey and performed according to the guidelines 
of the Faculty of Medicine, Research Committee of 
Gazi University between May and July 2013. In the 
study, 18 male Wistar Albino rats were used. The 
rats were fed solid rat chow and water, ad libitum 
and were maintained under climate controlled 
conditions (12 h light/dark cycles, 22 ± 3°C). 

The animals were weighed (370–420 g) and 
anesthetized with intramuscular injection of 100 
mg/kg ketamine (Ketalar®, Parke Davis Eczacıbaşı, 
Istanbul, Turkey). Animals were randomly assigned 
to one of the three groups; control group (Group 
C), dural puncture control group (Group DPC), 
and dural puncture plus ABS group (Group A). 

The rats were placed in prone position; a midline 
incision was made along the spinous process of 
the lumbar area. After dissecting the fascia and 
paraspinal muscles, the spinous processes were 
removed. Laminectomy was performed with a drill 
through L3-L5 vertebral levels. The dura mater was 
punctured with 27 Gauge needle in Group DPC 
and in Group A. 5 ml’s of ABS/serum physiologic 
solution (1/4) was administered to the peridural 
tissue in Group A. 

A second midline incision was performed from 
occiput to cervical vertebra. Occipitocervical 
membrane was exposed. Finally, rats were injected 
intrathecally at the level of occipitocervical junction 
through cisterna magna with 10 µL of methylene 
blue via a syringe connected with the punctured 
needle in Group DPC and Group A (Figure 1).

The above mentioned procedure was performed to 
all test subjects by the same surgeon in a similar 
manner. L4-L5 spine level, which is the dural 
puncture field in Group DPC (Figure 2) and Group 
A (Figure 3), was evaluated 30 min after dural 
puncture as in terms of dural leakage in all three 
groups. 

After bolus doses of ketamine, rats were sacrificed. 
Spines were removed en bloc, the spinal cords 
were completely dissected and methylene blue 
distribution was investigated and compared. 
To determine whether acute needle puncture 
induced a significant local inflammatory response, 
hematoxylin and eosin (H&E) staining was 
performed on the lumbar spinal cords. The rat 
spines were fixated with 10% formalin, decalcified, 
and paraffin embedded. Tissues were sliced at 4 
µm thickness and stained with H&E. H&E stained 
sections were selected from the L4-L5 spinal cord 
of the rat to analyze the inflammation in the spinal 
dorsal horn (Figures 4-6).
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Figure 2: Macroscopic evaluation of the rat in Group DPC

Figure 3: Macroscopic evaluation of the rat in Group A

Figure 1: Incision in the midline of the lumbar area and intradural 
methylene blue application from the occipitocervical junction 
through cisterna magna in Group DPC and Group A.

Statistical analysis:

Statistical Package for Social Sciences (SPSS, 
Chicago, IL, USA) 20.0 program was used for 
statistical analysis. CSF leakage was compared 
using Chi-square and Fisher’s exact tests. Statistical 
significance was set at a P value < 0.05. 

RESULTS
There was no difference in the mean weights of the 
three groups when compared.

CSF leakage was obtained in all rats in Group DPC 
(100%) that were dural punctured with spinal 
needle and given methylene blue. However, in 
the group of rats that ABS was performed before 
methylene blue (Group A) application, CSF leakage 
could be obtained in only half of the rats (50%), 
and in none of the rats in Group C. CSF leakage 
ratio in Group DPC was 100% and significantly 
higher than that in Group C (X2=5.178, p=0.002). 
Following Ankaferd administration, CSF leakage 
was identified in only 50% of rats in group A and 
this result was similar with achieved result in Group 
C (X2=1.778, p=0.182).

At L4-5 spinal cord level, inflammation was not 
observed in any of the groups and groups were 
similar as in terms of inflammation (Figures 4-6).

DISCUSSION
Post-dural puncture cerebrospinal fluid leakage 
is associated with signi ficant morbidity and may 
result in poor outcomes. Therapeutic difficulties 
may delay the appropriate management of the 
leaks.1-3,15-17 The epidural blood patch is considered 
as an effective method in treating PDP headache 
(4,5). Initially, Gormley18 reported placing 2-3 
ml autologous blood in the epidural space for 
PDP headache with a 100% success rate. Despite 
Gormley’s success rate, an initial large volume (20 
mL) lumbar EBP has an efficacy closer to 60%, and 
success may increase to over 90% if a second EBP is 
administered.18-22 Physiologic mechanisms by which 
the large volume EBP is effective include a physical 
“patch” effect, in which injected blood directly forms 
a seal over the dural leak and a “pressure” effect, in 
which increased epidural pressure is transmitted to 
the CSF space. The required volume of blood by 
which these effects are properly achieved has been 
a matter of continued debate.4,5,19-21

On the other hand, EBP is not an excellent 
method because of slightly lower success rate and 
potentially serious complications like persistent 
back pain, radicular pain, epidural abscess, 
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Figure 4: H&E staining of the lumbar spinal cord (Group C)

Figure 5: H&E staining of the lumbar spinal cord (Group DPC)

Figure 6: H&E staining of the lumbar spinal cord (Group A)

seizures, permanent paraparesis, facial palsy, cauda 
equine syndrome, spinal subdural hematoma and 
arachnoiditis.23-27. 

Many techniques and methods, which can assist 
in decreasing the complications of PDP, have 

been proposed.2,4,5 Various materials have been 
investigated to prevent or reduce the severity 
of PDP related headache. For such purposes, 
intravenous or oral caffeine, sumatriptan, epidural 
saline, dextran 40, opioids and fibrin glue have been 
tried with variable success rates. Unfortunately, 
despite continuous advances and research, no ideal 
method to prevent or reduce PDP related headache 
has been reported up to this day.28

We have developed a PDP model in rats to evaluate 
of the administration of epidural ABS in controlling 
PDP-CSF-L and to compare the efficacy of 
application of epidural ABS for restoring the PDP-
CSF-L. Our results confirm the efficacy of epidural 
administration of ABS to manage CSF leakage after 
dural puncture.

In a rat model, which colon surgery was performed, 
some adhesive materials were reported, which can 
be used to repair anastomotic leaks. For example 
fibrin glue; a biological adhesive material made from 
concentrated  fibrinogen. It is a water-resistant cover 
and can thus constitute a physical barrier around 
the leakage area.29-35 Kanellos et al.31 reported that 
the application of  fibrin glue around a sutured 
anastomosis reduced the rate of anastomotic 
leaks and strengthened the anastomosis. Similarly, 
ABS is efficient in controlling bleeding after 
gastrointestinal hepatojejunostomy or solitary 
rectal ulcer.32-36

ABS is a new hemostatic agent comprising the 
following plant extracts: Urtica dioica (0.06 mg/ml), 
Vitis vinifera (0.08 mg/ml), Glycyrrhiza glabra (0.07 
mg/ml), Alpinia officinarum (0.07 mg/ml), and 
Thymus vulgaris (0.05 mg/ml). Each of these plant 
extracts have effects on the endothelium, blood 
cells, angiogenesis, cellular proliferation, vascular 
dynamics, and cell mediators. Although the basic 
mechanism of action of ABS remains unclear, it 
appears to cause the formation of an encapsulated 
protein network representing focal points for vital 
erythrocyte aggregation. The ABS induced protein 
network that forms with blood cells, particularly 
erythrocytes, covers the primary and secondary 
hemostatic system without disturbing individual 
coagulation factors. ABS also upregulates the 
GATA/FOG transcription system, affecting erythroid 
functions and urotensin II. These data have been 
obtained via MALDI-TOF proteomic molecular 
analysis, cytometric array, transcription analysis, 
and scanning electron microscopy examination 
in in vitro and in vivo research settings.32-37 
Specifically, the blood clot forming mechanism of 
ABS varies from the normal blood clot mechanism. 
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In addition, ABS has effects on new bone formation, 
endothelium, blood cells, angiogenesis, cellular 
proliferation, vascular dynamics, cellular mediators 
and/or bacteria.38-43

In our research, inflammation was not observed in 
rats, which ABS was administered. We have found no 
previous reports existing in the literature reporting 
the effectiveness of ABS in controlling CSF leakage 
in patients or experimental animals with PDP-
CCF-L. In summary, we experienced controlling 
PDP-CCF-L with topical application of ABS in rats 
with comparative experimental research. Therefore 
we would like to present our initial experience in 
managing this difficult situation and the evaluation 
with macroscopy and histopathology.

CONCLUSION
Inflammation properties did not show any 
differences between groups but new research 
should be performed to evaluate the long-term 
effects of ABS on neural tissue. 
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