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Abstract

Hemopatch® as a new dural sealant in posterior fossa
neurosurgery; a clinical application observation.

Objectives: We analyzed our results using Hemopatch®
as a new dural sealant after neurosurgical procedures via
the retrosigmoid approach.

Patients and methods: In our prospective single center
study, we analyzed all patients (288) who received a retro-
sigmoid craniotomy between October 2016 and December
2019. We included 161 (55.9%) female and 127 (44.1%)
male patients. The mean age at time of surgery was 56
years (4-83 years). We included emergency and elective
surgical procedures. We did not exclude any type of under-
lying pathology. We took note of the general patient data,
the size of Hemopatch® and TachoSil® used, the type of
dural closure, and the postoperative stay. Additionally, we
recorded the type of dural closure (watertight/ watertight
with additional muscle patch/ not watertight with small or
large defect (>1cm) remaining) and of pre- and postopera-
tive hydrocephalus.

Results: Indication for surgery was hemifacial spasm in
134 (46.6%) patients, trigeminal neuralgia in 71 (24.7%) pa-
tients, vestibular schwannoma in 53 (18.4%) patients, me-
ningioma in 15 (5.2%) patients, epidermoid in 8 (2.8%), and
miscellaneous conditions in 7 (2.4%) patients ( (brainstem
glioma, sarcoma, plasmocytoma, metastases, and vascu-
lar compression of the lower nerve group). TachoSil® was
used in 224 (77.8%) cases and Hemopatch® was used in 39
(13.5%) cases. TachoSil® was used in 40.6% for watertight
sutures, in 50% for dural sutures with small defects and in
9.4% for complex dura plastics.

Hemopatch® was used in 20.5% for watertight sutures,
in 38.5% for dural sutures with small defects and in 41% for
complex dura plastics. A fistula occurred with Tachosil in
6.2% and with Hemopatch® in 1.4% of cases.

Cite this article: Nowak S, Eérdégh M, Schroeder HWS, Fleck S. Hemopatch® as a New Dural Sealant in Posterior
Fossa Neurosurgery; A Clinical Application Observation. Int J Innov Surg. 2021; 4(1): 1017.




MedDocs Publishers

Conclusion: We could demonstrate the safety and effi-
ciency of Hemopatch® used as dural sealant after durotomy
in microneurosurgical posterior fossa surgery. To confirm
our promising results a larger prospective randomized con-
trolled trial will be needed.

Introduction

After performing intradural cranial or spinal procedures a
watertight dural closure should be achieved to reduce the risk
of Cerebrospinal Fluid (CSF) leakage. Several studies could dem-
onstrate that a CSF leakage increases the morbidity, prolongs
the hospital stay, and may lead to revision surgery [1]. That
means that not only the perioperative risks increase for the in-
dividual patient, but also the costs [2]. To achieve a watertight
dural closure many techniques and sealant agents have been
developed [3]. Nowadays, one of the most often used sealing
agents is a fibrinogen—thrombin-coated collagen pad (Tachosil®,
Takeda Pharma Vertrieb GmbH & Co. KG Germany). Its success-
ful use as a hemostat but also as a dural sealant has been re-
ported [4]. In our previous study “Hemopatch® as a new dural
sealant: A clinical observation”, we studied Hemopatch® (Baxter
Deutschland GmbH; Germany) in a clinical application observa-
tion in a broad setting for dural closure [5]. Figure 1 shows a
biochemical model. Especially due to its dual mechanism of ac-
tion which uses a porous collagen matrix to promote greater
hemostatic effects and the protein-binding layer meaning a
greater adhesiveness to the side of action [6]. This makes the
Hemopatch® also an excellent alternative to classic fibrinogen-
thrombin-coated collagen pads as a dural sealant.

Due to the small cohort of our previous study and the gener-
al clinical setting the statistical data could only be used as a first
evaluation of usability. To validate our results, we designed a
new study to evaluate dural repair after the widely applied stan-
dardized retrosigmoid posterior fossa approach. The rate of CSF
leaks after posterior fossa surgery is especially high with up to
17% [7]. Therefore, a meticulous watertight dural closure is of
utmost importance, putting special demand on sealing agents.

Material and methods
Participants

In our prospective single center study, we analyzed 288 pa-
tients who received a retrosigmoid approach between October
2016 and December 2019. The inclusion criteria contain all
cases who underwent craniotomy for a retrosigmoid approach.
Five cases were already included in our previous study [5]. For a
general overview of the effectiveness of our dural closure and/
or repair in the broad clinical setting, we included emergency
and elective surgical cranial intradural procedures. We did not
exclude any type of underlying pathology the patient was oper-
ated on. Always, the surgeon decided on his own clinical ex-
perience, in every single case independently, to use or not to
use Hemopatch®, TachoSil® or any other technique to achieve a
watertight dural closure. In our department, a collagen sealing
agent will be used when a watertight suture cannot be achieved
by running suture alone. Small to medium sized defects will
usually be closed with the use of a muscle patch. Large defects
will be closed by either periost or pericard (XenoSure LeMai-
tre Vascular GmbH; Germany) grafting together with a collagen
sealant overlay. Figure 2 shows an intraoperative application of
Hemopatch® as dural sealant after retrosigmoid craniotomy.

The dural suture was accomplished using Prolene 4-0 (John-
son & Johnson Medical GmbH; Germany).

The study was approved by the ethical commission board of
the university medicine Greifswald.

Data collection

Before data collection a power analysis was performed. A
prospective randomized study with two arms (Hemopatch® and
Tachosil®) needs to generate 700 cases per cohort group for sta-
tistical relevant data. Due to non-feasibility, data collection was
therefore performed by retrospective analysis of prospective
generated clinical data.

We obtained the general patient data, the size of Hemopatch®
and TachoSil® used, the type of dural closure and the postop-
erative stay. Special note we took on the type of dural closure
(watertight/ watertight with additional muscle patch/ not wa-
tertight with small or large defect remaining). Furthermore,
we recorded mastoid opening after retrosigmoid approach and
type of sealing (bone wax/ muscle and or fibrin glue).

To define the efficacy of Hemopatch® as dural sealant we
took special note of how the primary dural closure was accom-
plished, before the application of Hemopatch®, and whether a
dural defect remained as potential source of dural fistula. Spe-
cial risk factors favoring a dural fistula (intra-operative mastoid
opening or complex dural repair) were noted. Any sign of dural
fistula (rhinoliquorrhoe, subgaleal CSF accumulation or open
fistula) in the postoperative course was clinically evaluated and
documented.

For safety analyses, any sign of surgical site infection was
clinically evaluated. Blood analysis for infect parameters (CRP
and leucocyte count) was performed at the first postoperative
day and when clinical signs of infection (wound swelling, red-
ness, high temperature, profound night sweating and cardiopul-
monary signs) were reported. We analyzed the surgical report
for detailed information.

The data analysis was done by using Microsoft Excel and sta-
tistical percental comparison.

Results

We included 161 (55.9%) female and 127 (44.1%) male
patients. The mean age at time of surgery was 56 years (4-83
years). All procedures performed were with dural opening. Sur-
gery was performed due to hemifacial spasm in 134 (46.6%) pa-
tients, due to trigeminal neuralgia in 71 (24.7%) patients, due to
vestibular schwannoma resection in 53 (18.4%) patients, due to
meningioma resection in 15 (5.2%) patients, due to epidermoid
resection in 8 (2.8%) and in 7 (2.4%) patients a rare etiology
(brainstem glioma, sarcoma, plasmocytoma, metastases and
vascular compression of the lower nerve group) was the reason
of surgery. An acute pre-operative hydrocephalus was not pres-
ent. Also, in the postoperative course a hydrocephalus, leading
to shunt surgery, was not observed.

The size of Hemopatch® is divided in small (2.7x2.7 cm), me-
dium (4.5x4.5 cm) and large (4.5x9.0 cm). The small size was
used in 26 (29%) patients, the medium size in 12 (4.2%) pa-
tients, and the large size in the remaining 1 (0.3%) patient. The
small size of TachoSil® was used in 176 (61.1%) patients, the
medium size was used in 46 (16%) patients and the large size
was not used at all. In comparison, TachoSil® was used in 224
(77.8%) cases and Hemopatch® was used in 39 (13.5%) cases.
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A nearly watertight/ watertight suture could be achieved in
122 (42.4%) of cases. From those, 91 were additionally sealed
by TachoSil and 8 by Hemopatch®. A watertight suture without
the use of a sealing agent was achieved in 23 (8%) cases.

A small defect after dural suture remained in 127 (44.1%)
cases of which, 112 were additionally sealed by TachoSil® and
15 by Hemopatch®.

A complex dural reconstruction with muscle and or duragen/
galea was performed in 39 (13.5%) cases. Of those, 21 were
sealed with TachoSil® and 16 with Hemopatch®. In 2 cases, no
sealing patch was used.

To put the results in comparison for each sealing patch:

TachoSil® was used in 40.6% for watertight sutures, in 50%
for dural sutures with small defects and in 9.4% for complex
dura plastics.

Hemopatch® was used in 20.5% for watertight sutures®, in
38.5% for dural sutures with small defects and in 41% for com-
plex dura plastics.

Tablet 1 shows a circular chart for better visualization.

A cerebrospinal fluid fistula occurred in 23 (8%) patients in
whom TachoSil® was used in 18 (78.3%) and Hemopatch® in 4
(17.4%) and no sealing agent in 1 (4.3%). In comparison with all
cases, a post-operative fistula occurred with TachoSil® in 6.2%
and with Hemopatch® in 1.4% of cases.

In 11 (47.8%) cases, a lumbar drain was sufficient to treat
the fistula. A revision surgery was performed in the remaining
12 (52.2%) cases.

A post-operative infection occurred in 5 (1.7%) cases. In 4 of
those cases, TachoSil® was used as sealing agent and in 1 case
no patch was used. In 3 cases, the patient presented with post-
operative meningitis which could be treated with antibiotics. In
those cases, a bacterium could not be isolated. In the remaining
two cases, an epidural abscess had to be evacuated surgically.
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Figure 1: A chemical Model of rapid protein-reactive monomer
binding to tissue through covalent amide bonds between Poly-
ethylenglycol (PEG) and tissue proteins and collagen; provided by
courtesy of Baxter USA.

Figure 2: Intraoperative application of Hemopatch as dural seal-
ant after retrosigmoidal approach. (A): Dural closure with small
defect and muscle patch (white arrow). (B): Applied Hemopatch®.

Hemopatch® for dural closure Tachosil® for dural closure

Table 1: Comparison of the type of dural closure technique and
applied sealing patch.

Discussion

In our initial clinical application observation, we already re-
ported the efficiency of Hemopatch® as a new sealing agent for
dural closure in the field of neurosurgery [5].

One of the advantages of Hemopatch® over other sealing
agents like TachoSil® is that it does not use human blood com-
ponents. Instead of, Succinimidyl Carboxyl Methyl ester (NHS-
PEG) combined with the collagen matrix is responsible for the
sealant mechanism.

To verify our initial results from 37 cases in a broad clinical
setting, we analyzed all our retrosigmoid approaches. We could
include 288 cases and, due to the standardized approach, make
a direct comparison. It is well known that dural closure after
posterior fossa surgery often leads to hydrodynamic complica-
tions and sealing agents need to meet demands [8]. The risk of
CSF fistula after posterior fossa surgery is with 2-17% still high
[9,10]. Leading to higher risk of infection, prolonged hospital
stay and up to 141% of cost increase [2,11]. Of course, these
numbers depend on posterior fossa craniotomy side and ex-
tend, surgical dexterity and the type of dural repair and seal-
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ant used [12,13]. Reviewing the literature, a conclusive solution
which agent for dural closure should be used cannot easily be
found. Even the question of necessity remains. Hutter et al., for
example, could not show a statistically significant risk reduction
of postoperative CSF leakage by using TachoSil® compared to a
control-group in their prospective randomized study [14].

In our series, we directly compare two different sealing
patches in posterior fossa surgery. Already many studies and
systemic literature reviews were conducted to proof different
techniques and sealing agents [11,15]. In general, the use of
dural sealants is supposed to reduce the risk of CSF leaks by
supporting watertight dural closure and still having a low risk
profile.

The novelty in our analysis is the use of a new type of sealant
with an active agent taking part in the sealing mechanism. It is a
rapid protein-reactive monomer which binds to tissue through
covalent amide bonds between Polyethylenglycol (PEG) and tis-
sue proteins as well as collagen. One of the main advantages of
this agent over fibrin sealants is the omission of human blood
components. Instead of, Succinimidyl Carboxyl Methyl ester
(NHS-PEG) combined with the collagen matrix is responsible
for the sealant mechanism as described above. Human blood
components have a minimal risk of the transmission of blood
transmitted diseases. Despite the newest technical standards
and precautions used by the manufacturers the possibility of
nonenveloped viruses or prions being transmitted still remains
[16]. One of the disadvantages of protein-based sealants is the
requirement of special conditions to optimize the adhesive ef-
fect and start optimal protein degradation. This should be a dry
surface (a CSF flooded surface should not be present) or the
presence of blood [17].

In this comparative series between two dural sealing agents,
we could confirm our previous results. In our initial clinical ap-
plication observation, we could document good sealing proper-
ties of Hemopatch® with a low fistula rate of 5.9% in infra- and
supratentorial application [5]. These results are comparable
or even better than current Meta-Analysis may suggest with a
leakage rate of up to 8.2% for fleece bound sealants [18].

In this study we could reach a leakage rate in the Hemopatch®
group of only 1.4% despite the application in complicated cases
in 38.5% for dural sutures with small defects and in 41% for
complex duraplasty. In comparison the TachoSil® group could
reach a leakage rate of 6.2% despite the use of only 9.4% in
complex dural defects.

Hemopatch® is a promising new type of protein-based col-
lagen fleece with excellent sealing properties to prevent CSF
leakage and omitting human blood components. In our view,
the minor disadvantages in the application are negligible. The
presence of a small blood film to optimize sealing time and
mechanism is not mandatory and was omitted in our surgical
application. A dry field cannot always be guaranteed at neu-
rosurgical dural closure with major dural tears. We feel that in
the neurosurgical armamentarium other tools will be applied in
those cases like complex autogen duraplasty.

Limitations of the study

The limitation of our study is the observational prospective
design and with 288 cases still an underpowered cohort. Espe-
cially the mismatch between the TachoSil® and Hemopatch®
cohort (222 vs. 39 cases) can clearly lead to a statistical bias.

Therefore, well powered prospective multicenter studies are
needed to make a clear statistical impact and prove our promis-
ing results.

Conclusion

In our prospective clinical observation study, we could con-
firm our initial promising results of the intraoperative applica-
tion of Hemopatch® as a new dural sealant. As a dural sealant
in a standardized retromastoid approach Hemopatch® could
keep up its good sealing performance even in comparison with
TachoSil®. Again, we could demonstrate the safety and efficien-
cy of Hemopatch® used as dural sealant even in cases were di-
rect dural repair was not possible. To confirm our promising re-
sults of Hemopatch® as an alternative to other collagen-based
sealants in the field of neurosurgery a prospective randomized
controlled trial will be needed.
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