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Background and Objectives Fibrin sealant (FS) is widely used to reduce postoperative
bleeding. This analysis aimed to assess the efficacy of FS to reduce complications after rhino-
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Rhinoplasty.

Introduction

According to the American Society of Plastic Surgeons co-
hort study, facial plastic surgery is steadily increasing with
the growth of the gross domestic product.” In particular, the
rhinoplasty rate is second only to the rate of minimally inva-
sive cosmetic surgeries.” Although rhinoplasty is considered
a cosmetic surgery, complications such as edema and ecchy-
mosis frequently occur after the procedure. Such complica-

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Materials and Method We searched PubMed, Scopus, Embase, the Cochrane Library, and
the Web of Science database for articles on FS and rhinoplasty from the inception of publica-
tion to December 29, 2021. Post-rhinoplasty complications, such as edema and ecchymosis,
were recorded. The final meta-analysis was performed using three studies.

Results Two subgroups were created based on the FS usage after rhinoplasty. The FS effect
on edema reduction was favorable on the postoperative day-1 (standardized mean difference
[SMD]=-1.07 [-1.70; -0.45]). In addition, the FS effect on ecchymosis reduction was favorable
on the postoperative day-1 postoperative (SMD=-1.33 [-2.15; -0.50]).

Conclusion Our study shows that FS reduces the early complications of rhinoplasty.
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tions aggravate patient discomfort and delay a return to daily
life. Consequently, various therapeutic methods such as ste-
roids, intraoperative hypotension, intraoperative cooling, head
elevation, piezosurgery, and tranexamic acid have been tested
to reduce morbidities after rhinoplasty.” Some of these treat-
ments are known to reduce postoperative morbidities, but some
remain controversial.” Despite considerable effort, edema and
ecchymosis are still frequent after rhinoplasty, and are a ma-
jor cause of deterioration in patient quality of life. Moreover,
severe edema and ecchymosis can increase scarring and alter
intended surgical outcomes.*”

Surgical method characteristics can also affect postopera-
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tive morbidities. The surgical techniques used in rhinoplasty
are classified into open (external) rhinoplasty and closed (en-
donasal) rhinoplasty.” Endonasal rhinoplasty is associated with
low morbidities and results in a natural appearance. This out-
come is achieved by retaining the original shape of the nose
and preserving major cartilage architectures. However, en-
donasal rhinoplasty has disadvantages as it is a difficult surgi-
cal technique, provides limited visibility, and allows inadequate
accessibility to cartilage. On the other hand, open rhinoplasty
is a more straightforward method for accessing cartilage, and
is preferred for highly complex surgeries and educational pur-
poses. However, open rhinoplasty also has disadvantages in-
cluding a high complication rate and delayed recovery time.
High postoperative morbidities might be expected because
soft tissue bleeding is inevitable due to the nature of external
rhinoplasty. In particular, it is known that osteotomy, which
is frequently performed in rhinoplasty, increases morbidities
such as edema and ecchymosis.” Because open rhinoplasty
and osteotomy cannot be completely avoided, methods to re-
duce postoperative morbidities more effectively are needed.
Fibrin sealant (FS) is a plasma cryoprecipitate-based sealant
that consists of two components: human sealer protein and
human thrombin.'” The invention of this sealant was based on
the development of the fibrin network that represents the final

' was the

phase in the blood coagulation process. Morawitz
first to describe the physiological mechanism of FS. Since it
was invented, FS has been widely used for suture support,
tissue adhesion, and hemostasis. Several studies have shown
that FS reduces postoperative bleeding and ecchymosis by
sealing capillary vessels, which in turn lessens postoperative
swelling by promoting wound adhesion and minimizing dead
space.”'"” Recently, attempts were made to test the efficacy
of FS to reduce postoperative complications after rhinoplasty.
Consequently, the purpose of this meta-analysis was to inves-
tigate whether the application of FS could reduce the severity
of complications such as edema and ecchymosis after rhino-
plasty. We reviewed randomized controlled trials (RCTs) that
compared the rate of complications after rhinoplasty between
patients who were treated with FS, and those who were not.

Materials and Methods

Protocol and registration

This study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) statement."

Fibrin Sealant in Rhinoplasty 1 Kang JW, et al.

Selection criteria

Only RCTs comparing patients (>18 years) who underwent
open rhinoplasty with or without osteotomy, and with or with-
out FS treatment were included in this review. The outcomes
of interest were postoperative edema (swelling) and ecchymo-
sis (bruising) of the nose and eyes.

Search strategy

PubMed, Scopus, Embase, The Cochrane Library, and Web
of Science databases were searched to retrieve indexed arti-
cles for this study. Articles published in languages other than
English were excluded. The final search was conducted on De-
cember 29, 2021. The basic search expressions were as follows:
(rhinoplasty OR osteotomy) AND (fibrin OR fibrin glue OR
fibrin sealant) AND (edema OR swelling OR bruise OR ec-
chymosis) AND randomized controlled trial. We also consid-
ered alternative spellings and abbreviations in the database
search process. Relevant reviews were also manually searched
and assessed to identify any dropped articles in the search

process.

Data extraction and quality assessment

The full article texts were independently evaluated twice
for eligibility by review authors. Disagreements were resolved
by consensus through discussion among the authors, JWK and
KHL. The collected data were as follows: first author’s name,
publication year, study design, number of patients, mean age
of the patients, type of control group, osteotomy conduction,
type of FS, time of follow-up, and outcomes. The bias and
quality of the RCTs were assessed using RevMan 5, which is
a Cochrane Collaboration tool. The domains of assessment
were as follows: random sequence generation, allocation con-
cealment, blinding of participants and personnel, blinding of
outcome assessment, incomplete outcome data, selective re-
porting, and other biases. The domains were rated by three
grades: high risk, low risk, and unclear risk of bias.

Measures of postoperative outcome

Since heterogeneity exists in meta-analyses of postopera-
tive outcome data, a random effects model was used for meta-
analysis with data from the included RCTs. The relative risks
for assessment scales of postoperative outcomes were calcu-
lated as the standard mean differences. Ninety-five percent
confidence intervals were used for statistical significance.
Statistical analyses were conducted using R software (version
4.1.0) with the meta and metaphor packages.
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Results

Study selection and characteristics

A total of 26 studies were retrieved using the search expres-
sions to query the five databases (Fig. 1), and 16 duplicates
were subsequently excluded. Detailed numbers of studies at
each stage are described in the PRISMA flowchart (Fig. 1).
Five studies were excluded after screening the titles and ab-
stracts. Two studies were excluded from the eligibility process
due to the absence of appropriate outcome data. Finally, the
three remaining eligible studies were analyzed in this meta-

: 13,15,16
analysis study. k

Study characteristics

The characteristics of the included studies are presented in
Table 1. The total number of subjects in all the studies was 60,
with a mean age of 35.1 years. In the study by Pryor, et al.,"”
10 participants underwent application of FS on one side and

not on the contralateral side, and the postoperative complica-
tions were compared between the two sides. In another study
by Yu, et al.,” 41 participants underwent rhinoplasty without
osteotomy in Korea. In other studies, 19 participants under-
went rhinoplasty in the United States. All the studies mea-
sured edema and ecchymosis of the nose and eyelid on day-1
and at 1-week postoperatively. A five-level grading scale was

used for the 41 participants in the Yu, et al."”)

study. Two other
studies applied a 10 cm visual analog scale to evaluate the se-

verity of postoperative edema and ecchymosis complications.

Risk of bias within studies

The quality of the three studies was assessed using Rev-
Man 5, which is recommended by the Cochrane Collabora-
tion to determine risk of bias. A summary of the assessment is
presented in Fig. 2. Participant blindness was generally main-
tained because patients could not know whether FS was ap-
plied or not. However, selection and detection bias could not
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4 records from
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9 records from
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Fig. 1. PRISMA flow chart.

Table 1. Summary of studies included in the meta-analysis

Sample Mean age

S:/:?r/’ i;updg size (range) Control O?Lesﬁ:g?y ﬁbrTixF;Zc?I;n’r Measured outcome
(M/F) years
Dayan, RCT 9 (2/7) None (18-50) Other patients High-low-high ARTISS, human, Edema, ecchymosis,
etal.,' who underwent aerosolized type recovery time,
2018 rhinoplasty satisfaction
Pryor, RCT 10(5/5) 41 (21-66) Contralateral Bilateral Evicel, human; Swelling, bruising
etal,” side of the osteotomy Johnson &
2008 same patient Johnson-Wound
Management,
Somerville,
New Jersey
Yu,etal,’” RCT 41(28/13) 33.6 (none) Other patients Not conducted Aerosolized type  Periorbital ecchymosis,
2018 who underwent eyelid edema,
rhinoplasty dorsal/tip edema

RCT, randomized controlled trial
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Fig. 2. Risk of bias assessment. A: Risk of bias and applicability concerns graph. B: Risk of bias and applicability concerns summary.

be fully assessed in the first two studies shown in Fig. 2 due
to a lack of detailed descriptions. We found considerable vari-
ation in the quality of the included studies, which ranged from
low to good quality (Fig. 2). One of the three RCTs (Yu, et
al."”’) has good reliability, while the other (Dayan, et al.'®)
has high bias, low reliability, and a small sample size. Hence,
the findings of Yu, et al."” and Pryor, et al.”” more influence
the conclusions of this study than that of Dayan, et al.'”

Postoperative edema

Fig. 3 shows a forest plot for edema severity with or with-
out FS application on day-1 and at 1-week postoperative. A
heterogeneity analysis revealed I* values of 25% (p=0.26) on
day-1 and 0% (p=0.66) at 1-week postoperative, indicating no
significant heterogeneity. On day-1 postoperative, two studies
showed reduced edema severity after FS application (Pryor,
et al.,” standardized mean difference [SMD]=-1.11 [-2.07;
-0.15], Yu, et al.,”” SMD=-1.40 [-2.09; -0.71]). At I-week
postoperative, all studies failed to show any FS effectiveness.
The overall pooled effect of FS in reducing edema was favor-
able only on day-1 postoperative (SMD=-1.07 [-1.70; -0.45]),
and not at 1-week postoperative (SMD=-0.40 [-0.88; 0.07]).

Postoperative ecchymosis

Similar to Figs. 3 and 4 shows the severity of ecchymosis
with or without FS application on day-1 and at 1-week post-
operative. A heterogeneity analysis of ecchymosis severity
revealed I” values of 48% (p=0.15) on day-1 and 75% (p=0.02)
at 1-week postoperative. On day-1 postoperative, two studies

showed reduced ecchymosis severity after FS application
(Pryor, et al.,"”” SMD=-2.24 [-3.41; -1.07], Yu, et al.,”” SMD=
-1.18 [-1.85; -0.51]). At 1-week postoperative, only one study
showed favorable outcomes after FS application (Pryor, et
al.,” SMD=-1.31 [-2.30; -0.32]). The overall pooled effect
for FS reduction of ecchymosis was also favorable only on
day-1 (SMD=-1.33 [-2.15; -0.50]), and not at 1-week (SMD=
-0.16 [-1.28; 0.95]) postoperative.

Discussion

Various studies have attempted to identify the benefits and
side effects of FS application in otolaryngology. A previous
study of 100 parotidectomy patients confirmed that application
of FS caused very few side effects.”” Another report showed
that FS could replace drainage in thyroidectomy.™'? Other sur-
gical uses for FS include reduction of the transfusion rate in
femoral neck fractures and knee surgeries.””*” An additional
study confirmed that FS reduced the risk of leakage in lapa-
roscopic common bile duct incision.””

Postoperative edema and ecchymosis are the most common
side effects of rhinoplasty. Meticulous techniques and stan-
dard hemostasis are crucial and cannot be replaced by hemo-
statics. However, the surgical field of rhinoplasty is very nar-
row and commonly involves soft tissue and bony destruction.
These features allow surgeons performing rhinoplasty to use
an applicable hemostatic method. The main purpose of this
study was to evaluate whether FS could reduce complications
frequently occurring in patients who undergo rhinoplasty. We
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Fibrin Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Dayan, 2018 5 1.25 1.5000 4 1.50 1.2900 : — -0.16 [-1.48; 1.16] 18.9%
Pryor, 2008 10 3.98 1.8700 10 6.38 2.2500 ——+—— -1.11 [-2.07;-0.15] 31.7%
Yu, 2018 20 2.40 05400 21 3.20 0.5800 —+—— -1.40 [-2.09; -0.71] 49.4%
Random effects model 35 35 _— -1.07 [-1.70; -0.45] 100.0%
Heterogeneity: /2 = 25%, 12 = 0.0802, p = 0.26 f T T !
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Fibrin Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Dayan, 2018 5 1.25 1.5000 4 1.00 1.1600 : 0.16 [-1.16;1.48] 13.0%
Pryor, 2008 10 3.34 1.5900 10 4.40 2.0400 ———+=+—1— -0.56 [-1.45;0.34] 28.2%
Yu, 2018 20 0.30 0.4100 21 0.50 0.4500 — -0.46 [-1.08;0.17] 58.8%
Random effects model 35 35 —_— -0.40 [-0.88;0.07] 100.0%
Heterogeneity: /2 = 0%, 2 = 0, p = 0.66
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Fig. 3. Forest plot of edema after rhinoplasty with or without FS application. A: Edema on day-1 after rhinoplasty. B: Edema 1 week after
rhinoplasty. SD, standard deviation; SMD, standardized mean difference; Cl, confidence interval.

B

Fibrin Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%~Cl Weight
Dayan, 2018 5 1.00 1.0000 4 1.50 0.5770 —r -0.53 [-1.88; 0.83] 24.0%
Pryor, 2008 10 2.74 1.8900 10 7.20 1.9300 —=—— -2.24 [-3.41;-1.07] 28.8%
Yu, 2018 20 2.50 0.5700 21 3.20 0.5900 — -1.18 [-1.85; -0.51] 47.2%
Random effects model 35 35 _— -1.33 [-2.15; -0.50] 100.0%
Heterogeneity: /2 = 48%, 1° = 0.2582, p = 0.15 Tt T
-3 -2 -1 0 1 2 3
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Fibrin Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Dayan, 2018 5 1.40 0.5480 4 0.75 0.9570 0.77 [-0.63; 2.17] 26.5%
Pryor, 2008 10 2.62 1.6700 10 5.26 2.1600 -1.31 [-2.30; -0.32] 33.5%
Yu, 2018 20 1.60 0.5600 21 1.50 0.5400 t 0.18 [-0.44; 0.79] 39.9%
Random effects model 35 35 —<,> -0.16 [-1.28; 0.95] 100.0%
Heterogeneity: /2 = 75%, 12 = 0.7158, p = 0.02 f T T T
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Fig. 4. Forest plot of ecchymosis after rhinoplasty with or without FS application. A: Ecchymosis on day-1 after rhinoplasty. B: Ecchymo-
sis 1 week after rhinoplasty. SD, standard deviation; SMD,standardized mean difference; Cl, confidence interval.

analyzed three RCTs that studied the effects of FS on the rate
of postoperative complications.

The adhesive, sealing, and hemostatic properties of FS may
be useful in rhinoplasty. FS can reduce capillary bleeding and
serous exudate at the operative site. Two of the three studies
included in this meta-analysis demonstrated an advantage as-
sociated with FS application on day-1 after rhinoplasty. An FS
effect on the reduction of complications was observed only
during the initial few days after surgery and not at 1-week
postoperative. This outcome could be due to the gradual re-
covery over time of patients without FS application. The re-
sults from this study showed that the application of FS re-

26

duced early capillary bleeding and exudate. Considering that
patient discomfort is severe in the initial period just after sur-
gery, we expect that the use of FS will be acceptable. An addi-
tional advantage for patients is a possible early return to daily
life and work. Furthermore, it is encouraging that the three
studies analyzed in this meta-analysis did not report any seri-
ous side effects, such as allergic reactions to FS.

Our study has several limitations. First, the number of pa-
pers and participants in this meta-analysis is small, and the
sample size is skewed toward a single paper. Second, the three
RCTs have distinct designs, and some of them deviate slightly
from the RCT standard. Thus, interpretation requires prudence.



However, to the best of our knowledge, this is the first meta-
analysis to assess the effects of FS in preventing rhinoplasty-
associated morbidities, including ecchymosis and edema.

In conclusion, FS significantly reduced 1-day postopera-
tive complications such as ecchymosis and edema in patients
who underwent rhinoplasty. Further large-scale studies on the
efficacy of FS to reduce surgical complications after rhino-
plasty are needed.
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