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Abstract

The aim of this study was to investigate the clina effect of biologically absorbable anti-
adhesive film to promote zone Il flexor tendon he@hg and reduce tendon adhesion. Eighty fin-
gers of 67 postoperative patients of zone Il flexalendon repair were randomly divided into two
groups: an anti-adhesion film group and a non antadhesion film group. After 12 weeks, the
VAS method was used to assess the degree of haninpd AM standard was used to evaluate
functional status of the finger flexor tendon. ThelLovett classification method was used to
evaluate muscle strength. Twelve weeks after opeiah, the VAS pain scores of the experimen-
tal and control groups were 1.9 + 1.8 and 2.3 + 1.9espectively P = 0.337). The standard
evaluation system of TAM yielded excellent rates d4.9% and 70.7% for the experiment and
control groups, respectively. Significant differene was found between the groupsP(= 0.000),
with the value for the experimental group being sigificantly higher than that for the control
group. The finger flexor muscle strength recoveryd normal incidence rates of the two groups
were 100% and 95.1%, respectively, with no signifant difference P = 0.162). In conclusion,
anti-adhesive biologically absorbable film promotegzone Il flexor tendon healing, prevents ten-
don adhesion, and improves the autonomic active fution of fingers.
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Introduction December 2010 to April 2013, were included in this
study. The mean age of the patients was 38.5 + Te&

Statistics show that tendon injuries are the mostraon ~ &ctual work was done with 80 fingers from theséepés.

injuries (approximately 30%) for hand surgery wih The Sole criterion for inclusion was the flexorden in-

relatively high disability rate. Thus, studies andon JUry (zone Il concis). The patients filled out aegtion-

injury are important in hand surgery. naire with details such as age, gender, professgason
for injury, mechanism of injury, as well as headthte and

Many scholars have conducted considerable research hand function before injury.

tendon injury with significant achievements. Howeve o ) ]

some problems remain unsolved. One such probl¢heis The criteria for exclusion were as follows: pateeaged

hand dysfunction caused by the adhesion of the Hone <18 or >60 years, those who have taken cortisdhimit

flexor tendon injury after operation. the past six months (for general or local injudigbetic,
have a broken finger or bone fracture, mentallyudized

The application of absorbable film in clinical serg has and cannot comply with the treatment protocol.

significantly increased [1-3However, further prospective

studies are still needed on the prevention of pesative  Through the random number table, patients werepems

tendon adhesion. This prospective randomised studively, randomly, and double-blindly divided intava

aimed to investigate the application effect of bgtally — groups. One group was the anti-adhesive group hichw

absorbable anti-adhesive film to prevent tendoresidim. ~ biologically absorbable anti-adhesive film was uged
prevent tendon adhesion after anastomosis. Thigpgro

Materials and Methods consisted of 20 males and 13 females with the nagen
_ being 36.9 + 15.8 yearshe other group consisting of 34
Subjects patients was the control group, in which no antiesive

Sixty-seven adult outpatients, aged 19 to 58 yesh®  materials or drugs were used. This group had &bt
underwent operation for finger flexor tendon injérgm  fingers and their mean age was 39.1 + 17.2. Theaade
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gender constituent ratio of the two groups hadigoifé normal finger is considered good, TAM >50% of tbht
cant difference® > 0.05). This study was conducted in normal is considered medium and TAM <50% of thaa of
accordance with the declaration of Helsinki anchvéip- normal finger is considered poor. Lovett classtfima [3]
proval from the Ethics Committee of Inner Mongoliawas used to evaluate finger flexor muscle strength.
Medical University. Written informed consent was- ob

tained from all participants. Satistic analysis
SPSS13.0 software was used for statistical dagdnent.
Surgical method Measurement data were recorded as meanzstandard de-

Under brachial plexus anaesthesia, the same gifosyr-o0  viation, whereas count data were expressed as fdi®
geons performed surgery on the patients by theviig ~ student t test of” test was used to comparethe data be-
methods: debridement, tendon repd#], modified tween groups, with a test levelof 0.05.

Kessler methodb] and tendon suture with 4/0 nylon su-

ture. The broken tendon of the anti-adhesive filmug  Results

was bandaged with anti-adhesion absorbable film SWA

operation American polylactic acid protective fihmin Al wounds of the two groups healed in grade Ahwib
MAST, Biosurgery Inc.; San Diego, CA USA). Mean- adverse effect, such as infection, and no palonidréen-
while, the broken tendon of the control group was n don case.

wrapped with any tendon anti-adhesion material,was )
any drug applied. VAS pain score results

Twelve weeks after operation (Table 1), the VASnhpai
After surgery, patients underwent therapy forslighist ~ scores of the anti-adhesive and control groups Were:
flexion (0° to 50°) [5], metacarpophalangeal (MBjnj 1.8 and 2.3 + 1.9, respectively, with no significdiffer-
flexion, proximal interphalangeal (PIP) joints adistal ~ €nce (t = 0.996p = 0.337).
interphalangeal (DIP) joint straight position. Cenv

tional anti-inflammatory rehydration therapy wascal 1AM Evaluation Result o
applied to observe wound healing and finger bloogAccording to the TAM score criteria, we found twcel-

Stitches were removed two weeks after the operatiofent fingers, 35 good fingers, two medium fingensl @o
Patients were kept under gypsum protection for fouP0Or finger in the anti-adhesive group. Meanwhile,

weeks, after which external fixation was removed. P found no excellent finger, 29 good fingers, 10 medi
tients began to perform functional exercises uagl fingers and two poor fingers in the control grodjne

weeks after the surgery. excellent rate of the anti-adhesive group was 94.9%
whereas that of the control was 70.7%. The two ggou
Assessment were significantly differentx(z: 12.798,P = 0.000), with

Wound healing was assessed two weeks after surgeifie anti-adhesive group having significantly highaiues
The visual analogue scale (visual analogue scaks)Vv than the control group.

[3] was used to assess hand pain after 12 weeks. Tendon o ]

function was evaluated according to hand surgerthef ~LOVelt classification evaluation results

tendon total active motion (TAM) [3] of the Amerita According to the Lovett classification method, Wdé
Association [TAM = the total flexion (MP flexion dese ~ Muscle strength of the finger flexor was observed9
+ PIP flexion degree +DIP flexion degree) — thaltaix-  [INgers in the anti-adhesive group. The finger diemus-
tension limitation degree (MP extension limits degr-  Cl€ Strength recovery to normal incidence ratetheftwo
PIP extension limitation degree + DIP extensionitim 9roups were 100% and 95.1% for the anti-adheside an
tion degree)]. If the TAM was equal to that of amel ~ control groups, respectively, with no significaritfet-
finger, the status is excellent. TAM >75% of thdtao ©€nce{ =1.951,P =0.162).

Table 1. Comparison of access result of the two groups at 12 weeks after operation

VAS pain score TAM the standard excellent rate  Flear muscle strength recovery rate

Anti adhesive group 19+1.8 94.9% 100%

Control group 23+19 70.7% 95.1%

t/X? 0.996 12.798 1.951

P value 0.337 0.000 0.162

Discussion tendon [6-9]. These methods need postoperativenmut

immobilisation for four weeks (tendon transplargator
The clinical tendon fracture or defect repair mehbe- even immobilisation longer). However, long-term iowm
ing conducted include direct suture, tendon aufogalk  bilisation after tendon repair may cause tendoresioh,
lograft, xenograft tendon transplantation, andfieidl  which often results in poor recovery of hand fumeti
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[10]. A considerable proportion of patients mustegt
the second release operation three months to halka
after tendon repair, especially when the flexodtenin
zone |l is damageld 1]. Therefore, promoting the healing
of tendon repair to reduce incidence rates rematiresof
the problems related to tendon adhesion. Hand sosge
must thus focus on this matter.

Over the past 10 years the improvement of tendturesu
methods enabled doctors and scientists to studgdioal
materials (including sodium hyaluronic acid, chitos
and collagen membrang)2-14], growth factors (includ-
ing insulin-like growth factor, transforming growtictor,
and epidermal growth factor) [15], and stem celB] [for
tendon healing. Among these approaches, the afipfica
of all kinds of absorbable materials is commonlinical
surgery. Biologically absorbable film has ultrathigo-
lecular weight, flexibility and good adhesion, withn
physical isolation effect that can separate theraims
wound from surrounding tissues and thus prevembib
blast invasion. The film effectively protects theoumd
and prevents tissue adhesion, besides being himbly
compatible and easily absorbed without stimulafibn,
18]. Moreover, the selective permeability functioinab-
sorbable film enables the entry of synovial flurelaother
nutrients to promote endogenous healing of tenduh a
prevent scar tissue formation thereby preventimgida
adhesion1, 2].

Oryan et al [19, 20jecently explored the effect of apply-

the clinical effect of absorbable film in treatingndon
injury was evaluated. This study also focused enpio-
motion of healing and reduction of tendon adhesbn
fect. The subject of research was the zone |l fliéendon
only, in a single-blind method, which produced more
credible results than the previous study. Restitsved
that the two groups had no tendon recurrent rugtases.
An evaluation at 12 weeks after surgery showed ttat
VAS pain score had no statistically significantfeliénce
between the anti-adhesion film and control groups (
0.996,P = 0.337). The flexor muscle recovery rate had no
statistically significant difference{= 1.951,P = 0.162)
between the two groups. However, according to th®IT
system evaluation criteria, the difference in tivecellent’
and ‘good’ rates of function recovery for the twmgps
was statistically significant{ = 12.798,P = 0.000), with
the anti-adhesion film group having significantlgtter
outcome than the control group. Results of thislystu
showed that anti-adhesion film promotes the fletesr-
don healing effect, effectively reduces flexor temdad-
hesion incidence after anastomosis and improvesdhe
tive function of fingers.

The mechanism by which absorbable films promote
flexor tendon healing is still not entirely cle&@?2]. This
study only clinically observed and evaluated treeagch
subject without MRI radiographic inspection becatise
subject is part of the living human body, for whigisto-
logical observation cannot be performed. This éslimi-
tation of this study. In addition, post-operativieserva-

ing absorbable film and sodium hyaluronate on tendotion time is relatively short for the long-term lol-up.
repair. Results showed that when the cast was rednov Further studies should be conducted to analysehehet

three weeks after surgery, the excellent and gatas rof
TAM exhibited no statistically significant differea be-

medical treatment using absorption film has an roba
functional effect.

tween groups. However, when TAM was measured after

eight and 12 weeks, the absorbable film group étdudb
better rates than the sodium hyaluronate group. réhe
searchers concluded that absorbable film and sobyan
luronate can effectively prevent muscle tendon sidine
but the earlier effect of absorbable film was lrettean
that of the sodium hyaluronate, thus supportingagheli-
cation of anti-adhesion materials in tendon repaie
study, however, did not use a blind model desiggmako
Nishimoto [21] investigated the application of palstic
acid anti-adhesion membrane in tendon repair. Imaln
studies, tissues were drawn for morphological aisly
four weeks to eight weeks after surgery. The cohgme
sive excellent rate of the biological anti-adhesmam-
brane was significantly higher in the anti-adhegjooup
than in the control grougP(< 0.05). Results showed that
polylactic acid anti-adhesion membrane can effebtiv
reduce the formation of adhesions after tendonirepa
However, the researcher selected the extensor rieado
flexor tendon in the experiment, which meant the t
study was un-uniform.

In our study through prospective randomised clinical,
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