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Abstract
Background: Assess safety, efficacy, and ease of use of a novel haemostatic agent in various procedures in endonasal surgery.

Methods: Prospective multicenter case series. One hundred and sixty-seven consecutive patients undergoing endonasal surgery
including turbinate reduction, septoplasty and FESS procedures received RADA16 2.5% PuraStat™, a novel synthetic peptide
solution at the end of surgery to secure haemostasis. Ease of use and efficacy were assessed intraoperatively and at follow up.

Results: PuraStat™ was found to be ready to use, easy to apply and fast to achieve haemostasis. The transparency of the product
makes its application to bleeding surfaces easier than alternative bulky and opaque products. It appears to be as effective for
haemostasis as other endonasal products with haemostasis efficacy of 98.2%. The use of PuraStat™ mainly in the absence of nasal
packing and minimal diathermy was also marked by a low incidence of adhesions requiring additional treatment (4.2%) with
minimal crusting.

Conclusion: RADA16 2.5% is anovel haemostatic peptide easy to use and to apply to bleeding nasal mucosa. Further comparative
studies are needed to assess long-term efficacy and safety in performing hemostasis.
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Introduction

. . bleeding is a common intraoperative issue limiting visualization.
Endoscopic Endonasal Surgery (EES) has seen rapid progress g p g

in both instrumentation and visualization allowing surgeons
unprecedented access to the sinonasal cavity. In this surgical field,

It is also an important post-operative complication. Typically,
bleeding is controlled at the end of the procedure by diathermy,
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application of topical haemostatic agents or nasal packing. It
is acknowledged that excessive use of cautery may facilitate
crusting and adhesion formation. Post-operative bleeding can
lead to significant discomfort and concern for the patient and may
ultimately lead to a return to theatre. Hence, surgeons regularly use
nasal packing in the immediate post-operative period to minimize
bleeding, however it compromises patient comfort. Resorbable
materials and topical haemostats may be useful to avoid packing.
The ideal, topical haemostat suitable for endonasal surgery should
be endoscopically applicable, conform to narrow spaces, have
a rapid onset of action and no risk of migration. It should allow
avoidance of nasal packing while preventing postoperative bleeding
and supporting wound healing. Such an agent should result in
minimal crusting and adhesion formation.

RADA16 2.5% PuraStat™ (3-D Matrix Europe, Caluire-et-Cuire,
France), is a fully synthetic medical device, CE-marked and licensed
for topical hemostasis in Australia. It is indicated for haemostasis of
oozing bleeding from parenchyma and surrounding tissues of solid
organs, vascular anastomoses and small blood vessels or capillaries
of the GI tract encountered during surgery when haemostasis by
ligation or standard means is insufficient or impractical [1]. It

comes in a pre-filled sterile syringe (available in 3 and 5mL) as
a viscous transparent 2.5% solution containing a single peptide
RADA16, which relies on the capacity of the repeating sequences
of peptide to self-assemble in presence of blood or tissue and
form a biocompatible and bioresorbable hydrogel. It is stored
at temperatures between 2°C and 8°C and does not require any
preparation. Contact between the product and a liquid with a
physiological pH such as blood causes the acidic peptide solution
to be neutralized resulting in the quick formation of a hydrogel
[2]. The hydrogel quickly coats the point of bleeding forming a
physical barrier over the bleeding vessel and causes coagulation in
the adjacent vascular wall resulting in haemostasis. The colourless
product is applied right at the bleeding point at the end of the
procedure via the thin nozzle delivered with the product. There is
no need for compression. RADA16 2.5% has been shown to stop
bleeding in less than 15 seconds [3], independently of the patient’s
coagulation capability while maintaining a clear visualization of the
treated surfaces (Figure 1). It is suitable for endoscopic use and is
biocompatible and bioresorbable within approximately 30 days via
enzymatic action. In addition, the product has no swelling capacity
and may be used in the vicinity of fragile structures [1].

Figure 1: PuraStat is applied close to the turbinate.

Methods

A prospective multicenter case series was designed to assess
the clinical performance in haemostasis and safety of RADA16 2.5%
in patients undergoing endoscopic endonasal surgery in Australia.
Patients were required to follow up between 2 and 5 weeks after
surgery. The primary objective was to assess the effectiveness of
RADA16 2.5% in stopping intraoperative nasal bleeding. Secondary
objectives included the incidence of delayed bleeding at the follow-
up visit, the level of crust formation, the rate of adhesion formation,
and the incidence of local infection. This was determined through
endoscopic observation of the nasal mucosa. Safety aspects formed
other secondary endpoints. The inclusion criteria encompassed all
consecutive patients undergoing endoscopic endonasal elective
surgery, where the intraoperative use of a haemostat was deemed

necessary. This prospective observational study was performed in
compliance with the Helsinki declaration and approved by local
ethical committees. Patients consented to the use of haemostatic
agents such as RADA16 and consented for their deidentified
data being included in the case series as part of their consent for
endonasal surgery.

Patients enrolled underwent either a turbinate reduction
surgery alone or combined with a FESS (Functional Endoscopic
Sinus Surgery) procedure such as maxillary antrostomies and
ethmoidectomies and with or without septoplasty. The aim of this
study was to evaluate the feasibility and efficacy of the productinreal
life conditions via a questionnaire developed to gather feedback on
its use in various scenarios. The surgeons and scrub staff received
training on the product prior to use. Surgeons were asked to score
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several items such as, overall performance and handling, ready-to-
use benefit, transparency benefit, effectiveness of haemostasis and
overall satisfaction on a 5point scale from 1 (fair) to 5 (excellent)
and to comment on their overall satisfaction. Efficacy was assessed
by surgeon reporting of any bleeding occurring intra-operatively
or up to 24 hours of the surgery and requiring treatment. Delayed
bleeding was assessed during the follow-up visit by reporting of

any bleeding episode occurring from 24 hours after the surgery
and requiring additional treatment. Safety was established by
reporting of adverse events during patient hospitalization and at
the follow-up visit. Anonymized data were collected and analyzed
using descriptive statistics for quantitative variables and qualitative
variables (Figures 2 &3).

Figure 3: PuraStat is applied in the ethmoid.

Results

Between September 2017 and March 2019, 167 patients were
recruited by 11 senior surgeons and underwent ESS using mucosal-
sparing techniques, with meticulous haemostasis during and at
the end of the procedure. One hundred and forty-eight patients
had a turbinate reduction surgery alone or combined with other
procedures, such as a Functional Endoscopic Sinus Surgery with or

Table 1: Types of procedures.

without septoplasty. Nineteen patients experienced a FESS with or
without septoplasty but in absence of turbinate reduction. Details
of the types of procedures is given in Table 1. There was minimal
use of diathermy confirmed in at least 144 cases (86%) and 131
patients (78%) did not receive nasal packing. 3ml and 5ml syringes
of PuraStat™ were used with a mean dose of 3.12ml in total for both
sides of the nose.
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Table 2 presents the mean scores given by surgeons relating to
their experience using the device. PuraStat scored highly on items
such as overall satisfaction (4.8 out of 5) and ready to use benefit
(4.7). Visualization of the operative surface through PuraStat was
recognized as a real benefit (score of 4.7). The overall performance
and handling scored 4.6 and the effectiveness of haemostasis scored
4.4. On average, the follow up visit occurred 13 days after surgery
(ranges 1-49). All patients performed nasal irrigation with saline
approximately 3 to 4 times per day. One hundred and forty-eight
patients did not report any post-operative bleeding. 14 reported
minor bleeding (mainly marked by tinted mucus on the bolster),
that resolved spontaneously. of these 14 patients, 3 were on anti-
coagulant medication and one had a Von Willebrand Disease. Five
patients (2,9%) experienced a bleeding that required additional
treatment. These patients had all experienced turbinate reductions
with septoplasty and FESS and had not received nasal packing at
the end of the procedure. Three of them (1.8%) bled the same day of
surgery; among them 1 was treated with tranexamic acid and 2 had
nasal packing. The 2 other patients (1.2%) had delayed bleeding,

one at day 7 from the sphenoid sinus where RADA16 had not been
applied and the other one at day 11 from the FESS cavity. The latest
patient was subsequently diagnosed with myelodysplasia. Those
2 patients were also treated locally, one with tranexamic acid and
one with packing. None of the 5 bleeding patients had to return to
theatre. So, the 3 patients who had post-operative bleeding on the
day of surgery were considered as product failure, resulting in a
haemostatic efficacy of 98.2% (164/167). Crusting was absent or
minimal in 149 patients (89.2%) and noticeable in 17 (10.2%).
Surgeons often commented this was expected. Adhesions were
not observed in 153 cases (91.6%) and were present in 14 cases
(8.38%) at the first follow up visit. In 5 cases, adhesions were
minor and easy to divide and in 9 cases more significant, of which
2 were excluded from the analysis. as they did not develop in areas
where PuraStat has been applied. So, the rate of adhesions formed
in areas where RADA16 was applied, and which required treatment
was 4.2% (7/167). Four infections were observed which were
not considered as product related. No other complications were
reported. No adverse event was reported (Table 3).

Table 2: Evaluation of feasibility and effectiveness of RADA16 2.5% PuraStat in stopping intraoperative bleeding (average score).

Experience rate (average score on 5 points scale (1 fair-5 excellent)
Overall satisfaction 4.8
Ready-to-use benefits 4.7
Transparency benefits 4.7
Overall performance and handling 4.6
Effectiveness of haemostasis 4.4
Table 3: Complications at follow up visit
MD* No Yes Minimal Requiring additional treatment %
Bleeding 0 148 19 14%* 5 2.9
Early bleeding 3 1.8
Delayed bleeding 2 1.2
Crusting 1 128 38 21 17 10.2
Adhesions *** 0 153 14 7 4.2
Infection 2 161 4 4 2.5

*MD: missing data
** Tinted mucus
*** Two additional cases with
adhesion had been observed but
in area where the product had not
been applied

Discussion

A major challenge in endonasal surgery is the narrow operative
space. After endonasal surgery there is typically mucosal edema,
exposed mucosal edges and a consequent risk of bleeding and
adhesion formation. In addition, sinus surgery bears additional
risk like CSF leakage or orbital haematoma. Excessive peri-
operative bleeding has been reported to occur in approximately

5% of patients after sinonasal surgery, with less than 1% requiring
transfusion [4]. In our study the rate of patients with a bleeding
requiring additional treatment is 2.9%. Stankiewicz in a large
retrospective study of 3,402 patients over 25 years, al. (2011) only
considered bleeding as a complication when it necessitated packing
or surgery for control [5]. Thus, according to this definition, as
only 3 patients were packed and none had to return to theatre, the
haemostatic effectiveness when considering patients who didn’t
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experience postoperative bleeding or those who bled but didn’t
require packing was 98.2% (164/167). This bleeding rate of 2.9%
compares favorably with other series with the published bleeding
rates reported from 2% up to 3.8% in similar populations [6,7].

However direct comparisons are not possible because the
population in our study is heterogeneous and because a high
proportion of patients in the literature received nasal packing
while it was only a minority in our study. Multiple haemostatics
and packing options are marketed to help control post-operative
haemostasis and minimize adhesion formation. Absorbable nasal
packing materials have some patient comfort advantages but may
still require removal due to slow breakdown. Several currently
available agents have demonstrated satisfactory haemostatic
properties. However, they have the risk of potential transmission
of blood borne diseases as they contain human plasma derivatives
like thrombin. They have also been reported to result in adhesion
formation, which remains a major concern occurring in 10 to 36%
of cases [6,8-10]. In our study, 14 patients were found with adhesion
at the first follow up visit (8.38%). However, the rate of adhesions
requiring additional treatment formed in areas where PuraStat was
applied was 4.2% (7/167). This adhesion rate is low in comparison
to the literature. Crusting was sometimes observed in accordance
with the surgeons’ expectations but was easy to remove. There
were 4 postoperative infections observed in that cohort, considered
as not related to the product, while infection represent the most
common cause for readmission (36.3%) [6].

PuraStat was recently licensed in Australia and clinical data
on its effectiveness in ENT surgery is limited. Lee and Ananda
(2017) published a first series of 60 patients mainly after turbinate
reduction surgery [11] and found this product effective in absence
of any re-bleeding with limited adhesion formation and adequate
healing. This prospective data collection performed in 8 centres by 9
surgeons demonstrates arange of indications for the use of PuraStat.
Outcome data related to feasibility, effectiveness and safety has
been obtained from users. This has highlighted the ease of use of the
device, its efficacy in controlling oozing at the end of the procedure
and the benefit of transparency in maintaining a clear view of the
operative sites, and no side effect has been reported confirming
the high safety profile observed in the literature after PuraStat use.
The effectiveness and the safety of PuraStat has been assessed in
several studies in gastrointestinal endoscopy for haemostasis after
endoscopic tissue resection or to stop primary bleeding [12-18]
and for haemostasis on vascular anastomoses [19-21] as in general
surgery [22,23] with haemostatic rate ranging from 72.6% to 100%
[2]. However, this study has several limitations. It was designed as
a first survey to assess the ease of use, and performance during the
initial follow up period. The standard follow-up helped to evaluate
the product at least during the first two weeks after surgery but
only limited data was collected. The cohort remains small and there
was no control group, resulting in difficulty making comparisons
to other types of haemostatic agents or packing. Surgeries were
performed by several surgeons in various centres, but the patient

population is quite homogenous. Controlled randomized studies
are needed to confirm the efficacy of the product in a longer follow-
up period.

Conclusion

By evaluating the use of this product in 167 consecutive cases, it
has been established that PuraStat is easy to use and is shown to be
effective in achieving intra-operative hemostasis in a wide variety
of surgical scenarios in endonasal surgery with reduced adhesion
formation. Further studies are needed to assess long-term efficacy
and safety in performing hemostasis.
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