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Abstract: Background: The combination of fibrin sealant and poly glycolic acid (PGA) felt is a good means used to
prevent alveolar air leakage or bile leakage after liver resection, which can provide a better sealing effect on alveo-
lar air leakage or bile duct. This work aims to investigate the combined application of fibrin sealant and PGA felt in
surgical treatment for pneumothorax due to emphysema. Methods: 78 emphysema patients with pneumothorax
were randomly divided into study group (35 cases) and control group (43 cases). During pulmonary bulla resection
by video-assisted thoracoscopic surgery, the fibrin sealant combined with PGA felt was used in study group, and the
partial pleural pleura rubbing was used in control group. The chest drainage time after surgery, hospital stay and
recurrence rate of pneumothorax after 1 year between two groups were compared. Results: The chest drainage
time after surgery in study group was significantly shorter than control group (4.91+1.29 days vs. 7.47+2.12 days,
P < 0.05). The hospital stay in study group was also significantly shorter than control group (7.86+1.73 days vs.
11.0942.33 day, P < 0.05). The recurrence rate of pneumothorax after 1 year in study group was significantly lower
than control group (5.71% vs. 23.26%, P < 0.05). Conclusions: The combined application of fibrin sealant and PGA
felt can improve the treatment effect in surgery for pneumothorax due to emphysema, compared to using partial

pleura rubbing.
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Introduction

In recent years, with the population aging, there
are more and more emphysema patients with
pneumothorax in clinic. For these patients, the
thoracoscopic resection of pulmonary bulla is a
good choice [1]. However, the surgeons are
often faced with the dilemma of postoperative
persistent air leakage. Previously, the pleura
rubbing is often used to deal with this problem
[2], but the outcome is not very satisfactory.
The combination of fibrin sealant and polygly-
colic acid (PGA) felt is a good means used to
prevent alveolar air leakage or bile leakage
after liver resection. It can provide a better
sealing effect on alveolar air leakage or bile
duct [3, 4]. However, there is little evidence that
reveals the optimum techniques for their com-
bined application to surgery for pneumothorax
due to emphysema. The present study investi-
gated the combined application of fibrin seal-
ant and PGA felt in surgery for pneumothorax
due to emphysema, and evaluated its efficacy

and safety compared to single partial pleural
rubbing. The objective was to provide a refer-
ence for further clinical application of this com-
bined technique.

Subjects and methods
Subjects

78 emphysema patients with pneumothorax in
First Affiliated Hospital of Wenzhou Medical
University from August 1st 2007 to January
31st 2012 were enrolled in this study. They
were all male, and were not associated with
severe asthma. All patients were randomly
divided into study group (35 cases) and control
group (43 cases), which were treated with com-
bined fibrin sealant (prepared from fibrinogen
and thrombin) and PGA felt and partial pleura
rubbing during surgery, respectively. There was
no difference of gender, age or duration of
pneumothorax between two groups (P > 0.05)
(Table 1). This study was approved by the Ethics
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Table 1. Perioperative data in two groups

ative pulmonary infection. They

Group Study (n=35) Control (n=43) P

were cured after anti-infective

Age (year)
Gender (male/female) 35/0
Duration of pneumothorax (day) 7.34+1.98

68.03+5.19 67.65+6.12 0.246

7.05+1.85 0.809

therapy. The chest drainage time
1.0 after surgery in study group was
4.91+1.29 days, which was sig-

Committee of Wenzhou Medical University.
Written informed consent was obtained from all
participants.

Treatment methods

The pulmonary bulla resection by video-assist-
ed thoracoscopic surgery was performed in two
groups, according to reported operation [5, 6],
with minor modification. The basal pulmonary
bulla was resected using 60 mm endoscopic
linear cutter (Ethicon Endo-Surgery, Inc., OH,
USA). In study group, during surgery, the com-
bined fibrin sealant and PGA felt was applied as
follows: Firstly, half amount of Iyophilized
human fibrinogen (Shanghai RAAS Blood
Products Co., Ltd., Shanghai, China) was
sprayed on the stripped residual surface of
bulla resection and residual pulmonary surface
through the main thoracoscopic hole. Secondly,
the PGA felt (Gunze Co., Kyoto, Japan) was
soaked in half amount of lyophilized human
thrombin (Shanghai RAAS Blood Products Co.,
Ltd., Shanghai, China), and then patched cover-
ing the residual surface. Finally, the remaining
half amount of lyophilized human fibrinogen
and lyophilized human thrombin were sprayed
on the patch rapidly (Figure 1). In control group,
during surgery, the partial pleura rubbing per-
formed. The chest drainage time after opera-
tion, hospital stay and recurrence rate of pneu-
mothorax after 1 year in two groups were
observed.

Statistical analysis

Data were presented as mean + SD. SPSS 17.0
software (SPSS Inc., IL, USA) was used for sta-
tistical analysis. The univariate analysis was
conducted using the chi-square test for cate-
gorical data and the t-test for measurement
data. P < 0.05 was considered as statistically
significant.

Results
No postoperative death was found in two
groups. 3 patients (2 cases in study group and

1 case in control group) experienced postoper-
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nificantly shorter than 7.47+2.12
days in control group (P < 0.05).
The hospital stay in study group was 7.86+1.73
days, which was also significantly shorter than
11.09+2.33 days in control group (P < 0.05).
The recurrence rate of pneumothorax after 1
year in study group was 5.71% (2/35), which
was significantly lower than 23.26% (10/43) in
control group (P < 0.05) (Table 2).

Discussion

In many lobectomy cases where it is difficult to
directly suture the pleural defect, the fibrin
sealant is often used to prevent the air leakage
[7-10]. The fibrin sealant is prepared from
lyophilized human fibrinogen and lyophilized
human thrombin. The action mechanism of
fibrin sealant is that it imitates the final phase
of the blood coagulation process [11].
Fibrinogen is indispensable for the formation of
a fibrin clot. Fibrinogen transforms to fibrin in
the presence of thrombin and calcium ion [12,
13]. Fibrin sealant is a kind of biological glue. It
can be absorbed by the body, and cannot gen-
erate allogenic reaction [14, 15]. PGA is a kind
of polymer material, and has good biocompati-
bility. It can be degraded gradually after 15
weeks from implantation in the human body tis-
sues, and can be completely absorbed. It is
widely used as suture material in clinical sur-
gery [16]. Itis reported that, in thoracotomy, the
combined application of fibrin sealant and PGA
has better treatment effect on alveolar air leak-
age than using fibrin sealant alone [17-20].
Results of the present study show that, the
combined application of fibrin sealant and PGA
felt can improve the treatment effect in surgery
for pneumothorax due to emphysema, com-
pared to using partial pleural rubbing alone. In
addition, there is no increased risk of infection
in this method.

The postoperative air leakage is a major cause
of morbidity after emphysema resection. It
leads to prolonged chest drainage time that is
associated with pain and immobilization, which
consequently increases the risk of empyema
occurrence and other serious complications
[24]. In the present study, the subjects are male
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Figure 1. Combined application of fibrin sealant and PGA felt during pulmonary bulla resection.

Table 2. Comparisons of clinical data between two groups

air leakage, so triple-layer

Group Study (n=35)

Control (n=43)

p PGA felt and fibrin sealant

Chest drainage time (day) 4.91+1.29

Hospital stay (day) 7.86+1.73

7.47+2.12 0.018
Recurrence rate of pneumothorax 5.71% (2/35) 23.26% (10/43) 0.030
11.09+2.33  0.041

are often recommended [25].
The results of the present
study are consistent with the
conclusion obtained from

elderly patients. These patients often have a
history of smoking for many years. In these
patients, as the compliance of lung is poor, the
pinhole leak exists at the bottom of pulmonary
bulla after cutter resection, leading to adhesion
of pleural cavity and lung surface damage after
stripping. This causes air leakage for a long
time and high recurrence rate of pneumothorax
[22]. The traditional method of pleura rubbing
is not satisfactory, and it may increases the
probability of bleeding. Results of the present
study find that, a combined application of fibrin
sealant and PGA felt can reduce chest drainage
time and postoperative recurrence rate of
pneumothorax. In this study, the “sandwich”
technique (fibrinogen-thrombin soaked PGA-
fibrin glue) is used in the surgery, so the target
region can be adhered more closely. As con-
firmed in previous studies [23, 24], the viscosi-
ty and osmolality of this technique is improved,
and it may produce good sealing effect at the
base of micro recesses of lung surface. The
stronger sealants are required to prevent the
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previous studies [3, 27].

Conclusions

Compared to traditional method of pleura rub-
bing, the combined application of fibrin sealant
and PGA felt can significantly improve the treat-
ment effect in surgery for pneumothorax due to
emphysema. This technique may be suitable
for selective emphysema patients with pneu-
mothorax.
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