Clinical Evaluation of Application of
Polyglycolic Acid Sheet and Fibrin Glue
Spray for Partial Glossectomy
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Purpose: The aim of this study was to evaluate the usefulness of covering open wounds with a polygly-
colic acid (PGA) sheet and a fibrin glue spray after partial glossectomy.

Materials and Methods: We clinically evaluated postoperative pain and scar contracture in 44 patients
who underwent partial glossectomy followed by covering with a PGA sheet and a fibrin glue spray (PGA
sheet group), as compared with 29 patients who were closed primarily (primary closure group).

Results: Duration of nonsteroidal anti-inflammatory drugs was almost the same between the PGA sheet
group and the primary closure group. The degree of scar contracture was mild in many cases in both
groups. In the case in which the excision area was wide and depth was shallow, there was a tendency
for the scar contracture to be less in the PGA sheet group.

Conclusions: Our findings showed that the use of a PGA sheet and fibrin glue spray for open wounds
resulting from partial glossectomy was useful in terms of rapid relief from postoperative pain and preven-

tion of scar contracture.
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Palatal mucous membrane transplantation, skin graft-
ing of the intermediate layer, and covering with vari-
ous artificial materials have been performed as oral
and maxillofacial surgical procedures for moderate
oral mucosal defects in which primary closure is com-
paratively difficult, but which are not severe enough to
require either pedicled or free flap surgery. However,
the major drawbacks of mucous membrane transplan-
tation and skin grafting are that they entail secondary
invasion via the donor area. Also, many artificial mate-
rials are not biocompatible and are thus no more than
temporary wound-covering materials.

Polyglycolic acid (PGA) is an absorbent suture rein-
forcement material, and PGA sheets are currently used

to close pulmonary fistulas during lung surgery, to pre-
vent pancreatic fistulas after pancreatectomy, to prevent
leakage of lymph from a fistula, and to prevent the leak-
age of bile.' > However, only a few cases of its use in the
oral and maxillofacial surgical field have been reported.
In a previous study, we compared the results for patients
who underwent partial glossectomy followed by
covering with a PGA sheet and a fibrin glue spray with
those for patients for whom an artificial dermis was
used.” In this study, we clinically evaluated postopera-
tive pain and scar contracture in patients who under-
went partial glossectomy followed by covering with
a PGA sheet and a fibrin glue spray, compared with
the patients who were closed primarily.
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was sprayed on with a special spray kit.
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This report discusses the results of a clinical investi-
gation that was performed, including the good results
that were obtained when a PGA sheet and a fibrin
glue spray were used for open wounds after partial
glossectomy.

Materials and Methods

The study participants were patients with a clinical
diagnosis of leukoplakia or early tongue cancer who
were scheduled for partial glossectomy at the Depart-
ment of Oral Surgery, Kobe University Hospital or the
Department of Oral Surgery, Shinko Kakogawa Hospi-
tal between October 1999 and December 2010. The
study clinically evaluated 44 patients who underwent
partial glossectomy followed by covering with a PGA
sheet and a fibrin glue spray (PGA sheet group) and
29 patients who underwent partial glossectomy who
were closed primarily (primary closure group).

The PGA sheets (NEOVEIL, Gunze Ltd, Osaka,
Japan) and fibrin glue (Bolheal, Chemo-Sero-
Therapeutic Research Institute, Kumamoto, Japan)
were affixed to the open wound after excision. The dif-
ferences between the two groups were mainly related
to the timing of treatment. Until 2007, all cases of par-
tial glossectomy were treated with an artificial dermis
or primary closure. After 2008, a PGA sheet and fibrin
glue spray were used for almost all cases.

Vital staining with 10% Lugol’s solution was used for
the glossectomy, and the excision was performed with
a safety margin of 10 mm horizontally from the indura-
tion as determined by palpation and 5 mm from the
nearest section without an ulcer, induration, or other
abnormalities, and which did not stain with Lugol’s
solution.>®

A PGA sheet with a thickness of 0.15 mm was used.
After hemostasis was applied for the wound, a small
amount of solution A of the fibrin glue (fibrinogen)
was rubbed in by the surgeon using a finger. Then,

a PGA sheet cut somewhat smaller than the wound
was affixed, and a mixture of 1 mL each of solution
A and solution B of the fibrin glue was sprayed onto
the sheet and surrounding area using a specialized
spray kit. The hardened, excess fibrin glue was re-
moved with scissors a minute later (Fig 1A, B).

For this study, we examined the number of days that
pain relievers were taken and the degree of scar con-
tracture. The scar contracture of the wound was as-
sessed at least 3 months after surgery and was
categorized with a score of none, mild, moderate, or
severe. The criteria of the scar contracture used in
this study are presented in Table 1. Moreover, the
length, width, and depth of the extracted specimens
were measured, and the excision area was calculated
using the formula: length x width x 7/4. The relation-
ship between the degree of scar contracture and the
depth of the excision, as well as the excision area,
also were investigated.

The statistical analyses were carried out using the
computer software program StatView J-4.5 (Abacus
Concepts, Berkeley, CA). The association of each

Table 1. CRITERIA FOR JUDGMENT OF THE SCAR
CONTRACTURE

Score Definition

None No scar contractures detected either
subjectively or objectively

Mild Mild scar contractures detected objectively

but without subjective symptoms

Moderate Scar contractures and dysfunctions that
could not be detected objectively,
although the patients complained of
symptoms

Severe Scar contractures and abnormalities in

pronunciation, chewing, and swallowing
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Table 2. BACKGROUND FACTORS

PGA Sheet (n = 44)

CLINICAL EVALUATION OF PGA SHEET AND FIBRIN GLUE

Primary Closure (n = 29)

Gender
Male
Female

Age 24~88 years old (average
60.7 years old)

Histopathological diagnosis
Mild dysplasia
Moderate dysplasia
Severe dysplasia
Carcinoma in situ
Acanthosis
Keratosis
Squamous cell carcinoma
TNM classification
T1NOMO
T2NOMO
Excision area
minimum
maximum

125.6 mm?

1918.5 (average 736.0 mm?)

17
12
30~85 years old (average
60.0 years old)

153.9 mm?
1307.8 (average 727.3 mm?)
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variable with the degree of scar contracture was tested
by the Mann-Whitney U test. A value of P < 0.05 was
considered to be statistically significant.

This study was approved by the Medical Ethics
Committee and the Conflict of Interest Management
Committee of Kobe University Hospital, School
of Medicine.

Results

BACKGROUND FACTORS

The 44 cases enrolled in this study (PGA sheet group)
comprised 21 males and 23 females aged 24 to 88 years
(average age: 60.7 years). The final histopathological di-
agnosis of the excised specimens indicated that there
were 20 cases of atypical epithelium/carcinoma in
situ and 24 cases of squamous cell carcinoma, with
the TNM classification of the latter being 12 cases
each of TINOMO and T2NOMO. The minimum excision
area was 125.6 mmz, and the maximum was 1918.5
mm? (average: 736.0 mmz). As a general rule, nutrition
intake by nasotracheal tube was administered for 2 days
after surgery. In the primary closure group, the 29
cases enrolled comprised 17 males and 12 females
aged 30 to 85 years (average age: 60.0 years). The final
histopathological diagnosis of the excised specimens
indicated that there were 3 cases of atypical epithe-
lium/carcinoma in situ and 26 cases of squamous cell
carcinoma. The minimum excision area was 153.9
mm?, and the maximum was 1307.8 mm® (average:
727.3 mm?) (Table 2).

DURATION OF NSAID ADMINISTRATION AND
APPLICATION OF THE PGA SHEET

In the PGA sheet group, the number of days NSAIDs
were taken postoperatively ranged from O days to
a maximum of 20 days (average: 5.8 days). In the pri-
mary closure group, the number of days that NSAIDs
were taken postoperatively ranged from 0 days to
a maximum of 15 days (average: 5.6 days).

Regarding the length of PGA sheet application,
a PGA sheet is, in principle, an absorptive material;
however, in actuality, it often peels off as epithelization
progresses from the surroundings of the marginal re-
gion. In our study, there were many cases in which
the sections that were peeling off could be gradually
removed with scissors, and the entire PGA sheet could
be removed within 2 to 3 weeks in conjunction with
the completion of epithelization. The last day on
which adhesion of the PGA sheet was verified ranged
from O to 40 days (average: 16.3 days) (Table 3).

DEGREE OF SCAR CONTRACTURE

The degree of scar contracture and its relationship
with depth of lesion were examined. There were 17
cases with a score of “none”, 25 with “mild”, 2 with
‘moderate”, and 0 with “severe” contracture in the
PGA sheet group. There were 9 cases with a score of
“none”, 16 with “mild”, 4 with “moderate”, and
0 with “severe” contracture in the primary closure
group (Figs 2, 3, 4A, B, C, D).

We then compared the degree of scar contracture in
the PGA sheet group and the primary closure group
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Table 3. NUMBER OF DAYS NSAIDS WERE TAKEN IN
BOTH GROUPS AND THE REMAINING PERIOD OF
PGA SHEET

PGA Sheet Primary Closure
Number of days  0~20 days 0~15 days
NSAIDs were postoperatively  postoperatively
taken (average: 5.8 (average: 5.6
days) days)
The remaining 0~40 days
period of PGA postoperatively
sheet (average: 16.3
days)
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when the excision depth was less than 10 mm. The
scar contracture in the PGA sheet group was signifi-
cantly milder than that in the primary closure group
(P < 0.05) (Fig 5).

Discussion

‘When movable tissues are excised as part of oral
and maxillofacial surgical procedures, various
methods, such as palatal mucous membrane trans-
plantation, free skin grafting, and biomaterial graft,
are used to make up for tissue deficits in cases for
which primary closure is comparatively difficult to
perform, but not large enough to require free flap
transplantation.

Although mucous membrane transplantation and
free skin grafting are extremely efficient methods,
one drawback is that they require secondary invasion
of the donor area. This problem does not exist in the
case of biomaterial grafts involving antibiotic film,
synthetic plastic, porcine xenograft, artificial skin, or
collagen membrane,”"* but many of these materials
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FIGURE 2. Relationship between the degree of scar contracture
and the size of excision in the PGA sheet group.
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FIGURE 3. Relationship between the degree of scar contracture
and the size of excision in the primary closure group. The degree
of scar contracture was mild in many cases in both groups. In the
case in which excision area was wide and depth was shallow, there
was a tendency that the scar contracture was milder in the PGA sheet

group.
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are insufficiently biocompatible; therefore, they are
often no more than a temporary cover for the
surface of the wound.

On the other hand, a major advantage of PGA sheets
is considered to be that suturing is unnecessary and
the surgical time can be shortened because the
sheets are affixed in combination and simultaneously
with fibrin glue spray, resulting in strong adhesion
with the wound area. However, it is important to per-
form complete hemostasis before affixing the PGA
sheet, because if hemostasis is insufficient, strong
adhesive force cannot be obtained, leading to a pre-
mature peeling off of the sheet. As for the com-
mencement of oral food intake, it was decided as
a general rule to perform nasoenteric feeding for
only 2 days. This is because it was determined that,
while fibrin glue hardens approximately 1 minute af-
ter fibrinogen and thrombin are mixed, its adhesive
force temporarily declines as time passes, but in-
creases again after approximately 12 hours, and be-
comes firm in 36 to 48 hours."> PGA sheets shrink
or peel from the area surrounding the wound as ep-
ithelization progresses, but in most cases, it remains
on the wound area for 3 to 4 weeks. The fact that
oral food intake becomes possible at an early stage
is considered to be a major advantage, especially in
view of the patient’s quality of life.

We compared the PGA sheet group and the primary
closure group with regard to the postoperative pain.
Relatively good results were obtained in both groups.
We believe that pain was alleviated when the PGA
sheet was affixed, and further, that this was the result
of good adherence to the wound area by the fibrin glue
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FIGURE 4. A, Preoperative appearance of early cancer margin of the tongue. B, Vital staining with 10% Lugol’s solution was used for glos-
sectomy. C, Appearance of the tongue 1 week after application of a PGA sheet. D, Appearance of the tongue 3 months after treatment. No

scarring was observed.
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until epithelization progressed from the surrounding
of the wound surface. However, because pain differs
according to the degree of invasiveness of the surgery
and no objective evaluation of the pain was per-
formed, further investigations are needed to deter-
mine the pain relieving effect of this procedure.

Scar contracture often becomes problematic as
a side effect of partial glossectomy. Its degree is
largely influenced not only by the excision area but
also the excision depth. We examined the degree of
scar contracture in both groups. The outcomes
showed that the degree of scar contracture was
mild in both groups. Especially in the PGA
sheet group, the degree of scar contracture was
found to be low in many cases, but the degree of
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FIGURE 5. Comparison of the degree of scar contracture in the
PGA sheet group and the primary closure group. The scar contrac-
ture in the PGA sheet group was significantly milder than that in
the primary closure group (P < 0.05).
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scar contracture tended to be greater with an in-
crease in the depth of excision. However, the evalua-
tion criteria in our study were mainly subjective
because they were based on the patients’ subjective
symptoms. Therefore, we believe that objective eval-
uation criteria need to be established for a more ob-
jective assessment of the degree of scarring.
Moreover, because PGA sheets strongly adhere to
the wound surface, because of the strong adhesive
force of the fibrin glue, and protect the wound sur-
face from stimulation and indigenous bacteria in the
mouth, the inflammatory response is mild, which is
thought to result in less subsequent cicatrization.

In a previous study, we compared the results for pa-
tients who underwent partial glossectomy followed by
covering with a PGA sheet and a fibrin glue spray (PGA
sheet group) with patients for whom an artificial der-
mis was used (artificial dermis group).4 NSAIDs were
administered for an average of 7.2 days postoperatively
in the artificial dermis group. The scar contracture in
patients in the PGA sheet group was less than the
scar contracture in the patients in the artificial dermis
group, although patients with intraepithelial lesions
showed similar scar contracture in both groups. These
findings showed that the application of a PGA sheet
and fibrin glue for the open wound resulting from
a partial glossectomy was useful for providing rapid re-
lief from postoperative pain and for the prevention of
scar contracture.

Our results indicate that PGA sheets can be used
with a wide range of mouth defects, but they are not
considered to be capable of being used as a substitute
for forearm free flaps and/or rectus abdominis
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muscles. PGA sheets are considered to be usable for
open wounds in which primary closure is inadequate
to a degree that does not require reconstruc-
tive surgery.

As mentioned previously, pain was relieved as a re-
sult of the PGA sheets being affixed with fibrin glue
to the open wound after partial glossectomy, while
scar contracture was minor. The procedure is, there-
fore, believed to be an efficient means as a layer coating
method that can serve as a substitute for mucous mem-
brane transplantation and/or free skin grafts.
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