DOCLINE ®

Page 5 of 6

*32695570%

Request # 32695570
Email (PDF) To:

6 MAR 29, 2012
illoff@midwestern.edu

Midwestern University
Midwestern University Library - ILL

555 31st Street

Downers Grove, IL 60515

Title:

Title Abbrev:
Citation:
Article:

Author:

NLM Unique ID:
PubMed UI:
ISSN:

Fill from:
Publisher:
Copyright:
Authorization:
Need By:
Maximum Cost:
Patron Name:

Referral Reason:

Library Groups:
Phone:

Fax:

Email;
Ariel/Odyssey:
Alt Delivery:

Comments:

Routing Reason:

Received:
Lender:

DOCLINE: Journal Copy EFTS Participant

Foot and ankle surgery : official journal of the European
Society of Foot and Ankle Surgeons

Foot Ankle Surg

2009;15(1):22-7. Epub 2008 Jul 31

Effects of human amniotic fluid and membrane in th
Coban I;Satoglu I;Giiltekin A;Tuna B;Tatari H;Fidan M
9609647  Verify: PubMed

19218061

1268-7731 (Print) 1460-9584 (Electronic)

Any format

Arnette Blackwell, Paris :

Copyright Compliance Guidelines

mhirt

N/A

$30.00

Werber, Bruce - TN: 45046

Not owned (title)

GMRRG,METROIL,OSTEQOPATH

1.630.515-6196

1.630.515-6195

illoff@midwestern.edu

Ariel: N/A Alt Ariel: N/A Odyssey: 206.107.43.71
EmaiI(PDF),EmaiI(TIFF),Mail,Odyssey,Web(PDF),Web(TIFF)

GMR-RL, EFTS PARTICIPANT, ACCEPT EMAIL (PDF or
TIF) FILES AT ILLOFF@MIDWESTERN.EDU

Routed to JAUOMI in Serial Routing - cell 5
Mar 30, 2012 ( 09:05 AM ET)
Des Moines University/ Des Moines/ IA USA (IAUOMI)

This material may be protected by copyright law (TITLE 17,U.S. CODE)
Bill via EFTS only to: ILUCCO
Midwestern University
Midwestern University Library - ILL

https://docline. gov/docline/requests/receipt/receipt.cfm?Program=Doc&type=n&t=0.63 64... 3/30/2012



Effects of human amniotic flujd an
Achilles tendon ruptures in locally

Available online at www.sciencedirect.com
ScienceDirect

Foot and Ankle Surgery 15 (2009) 22-27

FOOT AND
ANKLE
SURGERY

www.elsevier.com/locate/fas

d membrane in the treatment of
corticosteroid-induced Achilles

tendinosis: An experimental study on rats

Ibrahim Coban M.D.*, fsmail Safa S

atoglu M.D.?, Alper Giiltekin M.D.A

Burgin Tuna M.D.°, Hasan Tatari M.D.**, Mustafa Fidan Ph.D.

* Dokuz Eyliil University, School of Medicine, Department of Orthopaedics and Traumatology, Balgova, Izmir, Turkey
® Dokuz Eylil University, School of Medicine, Department of Fathology, Balcova, Izmir, Turkey
“ Dokuz Eyliil University, School of Medicine, Department of Biophysics, Balgova, Izmir, Turkey

Received 7 January 2008; received in revised form 3 June 2008; accepted 11 June 2008

Abstract

Background: To determine the effects of human amniotic fluid and membrane in the treatment of Achilles tendon ruptures, 72 tendons of 36

Wistar rats were injected with betamethasone sodium phosphate.

Methods: By the end of fourth week, both tendons were tenotomized and repaired, then the samples were divided into three groups. The first

administered to the third group. Twenty-four tendons were score

histopathologically, and 24 biomechanically at the end of the third week,

Results: There was a significant statistical difference only between the histopathological results of Groups 2 and 3 at the first week.
Conclusions: Human amniotic membrane and fluid do not add anything to the healing process of Achilles tendon ruptures in the carly phase.
© 2008 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Treated either conservatively or surgically, healing in any
tendon following a rupture exists with a scar tissue that is
mechanically different from the original [1]. Besides this, a
variable degree of adhesion takes place around the healing
tissue that interferes with the outcome [2-6]. To overcome
this problem, some biochemical agents [2,7-12] were
discussed in the literature besides the other treatment
modalities. One of these, hyaluronic acid, a natural
constituent of the synovial fluid, was demonstrated to
promote tendon healing and decrease adhesion formation

* Corresponding author at: Mithatpaga Cad. No.: 794 D: 2, 35280 Koprii,
[zmir, Turkey. Tel.: +90 232 23180105 fax: +90 232 2772277.
E-mail address: hasan.tatari @deu.edu.tr (H. Tatari).

[2,3,9,12-14] when placed between flexor tendons and their
sheaths after tendon repair. Human amniotic fluid obtained
by amniocentesis during the second trimester of gestation,
which is known to include high molecular weight hyaluronic
acid and hyaluronic acid stimulating activator, was also
proved to be effective in preventing peritendinous adhesion
formation without impairment of healing of flexor tendons
of rabbits [4]. Moreover, human amniotic membrane has
been demonstrated to be effective on the same entity [15].

In this setting, the purpose of this experimental study was
to determine the histopathological and biomechanical
effects of human amniotic fluid injection and combined
application of human amniotic membrane wrapping and
human amniotic fluid injection in the treatment of Achilles
tendon ruptures by using the model of locally corticosteroid-
induced tendinosis.

1268-7731/$ - see front matter © 2008 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.
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2. Material and methods

After the approval of the Clinical Research Local Ethics
Committee and signing of informed consent forms, amniotic
fluid was obtained from the amniocentesis of normal
pregnant women who attended the Gynecology and
Obstetrics Department and were proved to be seronegative
in between the 16th and 24th weeks of their gestation. The
fluid was kept at ~20 °C and was used within a week.

After the same ethical procedure, the amniotic membrane
was obtained from Caearean sections. The amniotic
epithelium layer was dissected from the corion layer and
washed with sterile saline solution to get rid of blood,
embedded in 10% gentamicin sulphate solution at +4 °C and
was used in 4 h,

After the approval of the Animal Research Local Ethics
Committee, the experiment was carried on 72 Achilles
tendons of 36 male Wistar rats weighing between 200 and
250 g. Both tendons were injected with 0.1 ml betametha-
sone sodium phosphate (Diprospan-Eczacibagt, Turkey)
intratendinously by the senior author with a 22-gauge needle
at 3-day intervals for 4 weeks. The reason of choosing this
kind of degeneration model was the findings of the recent
experimental studies indicating that tendon and paratenon
degeneration can be obtained to some degree with local
corticosteroid injections [16,17). During this period, the rats
were kept in individual cages and had freedom of movement
and free access to food and water.

The second part of the experiment was started on the 30th
day. The surgical procedure was performed under general
anesthesia induced by intraperitoneal injection of 80 mg/kg
ketamine (Ketalar-Eczacibag, Turkey). After the skin over
the tendon was shaved and disinfected with povidone-
iodine, a 2-cm incision beginning from the insertion of the
tendon to the calcaneus was made. The paratenon was
incised carefully and the tendon was demonstrated. The
tendon was cut horizontally at a distance of 1 cm from the
calcaneal insertion. Then, the rats were divided into three
randomized main groups:

Group 1 (24 tendons) (control group): The tendon was
primarily repaired by modified Kessler suture with no. 5/
0 PDS.

Group 2 (24 tendons): The tendon was primarily repaired
by modified Kessler suture with no. 5/0 PDS and 0.3 m!
amniotic fluid was injected under the paratenon after it
was repaired.

Group 3 (24 tendons): The tendon was primarily repaired
by modified Kessler suture with no. 5/0 PDS and amniotic
membrane was wrapped around the repaired area of the
tendon with no. 6/0 propylene and 0.3 ml amniotic fluid
was injected under the paratenon.

Then, each main group was divided into three subgroups
so as each subgroup included eight tendons of four rats,
Therefore, while 24 tendons were evaluated biomechani-

Table |
Distribution of the operated tendons
Ist week 2nd week 3rd week
(histopathological) (histopathological) (biomechanical)
Group 1 (n) 8 8 8
Group 2 (n) 8 8 8
Group 3 (n) 8 8 8

cally at the end of the third week, 24 were included into the
early period (first week) histopathological examination, and
the last 24 into the late period (second week) histopatho-
logical examination. The distribution of the tendons in the
subgroups can be seen in Table 1.

At the end of the operation, the paratenon was repaired
with 4/0 vycril, and the skin was closed with 4/0 propylene
and the rats had freedom of movement and free access (o
food and water in their cages.

For prophylaxis, each rat was administered Cefazolin
Sodium (50 mg/kg) intramuscularly for 48 h beginning an
hour before the operation.

For histopathological analysis, the rats were sacrificed
and the tendons and paratenons were excised from the distal
insertion site to the musculotendinous junction proximally
with maximum care taken not to damage the tissue and the
samples were sent to the Pathology Department. They were
fixed in 10% formalin for 48 h and embedded in paraffin
after tissue processing. The paraffin blocks were cut into 5-
pm sections and after staining with hematoxylin & eosin,
the sections were evaluated under light microscope using
Tang’s scale [18] (Table 2).

For biomechanical analysis, the rats were sacrificed at
the end of the third week and the tendons and paratenons
were excised including the whole gastrosoleus muscle
proximally and the calcaneus distally. The samples were
protected in saline and the biomechanical tests were done at
the same day in Biomechanics Laboratory with the help of
twospecially designed clamps (Fig. 1). The proximal clamp
had a groove to hold the gastrosoleus muscle and was
covered with emery not to allow it to come out. The distal
clamp had a groove not to damage the calcaneus but to fix it
properly. After both screws of both clamps were screwed,
traction was applied to the tendon using Shimadzu test
machine (AG-I, 10 kN, Japanese) under 5 mm/s velocity
until the tendon ruptured.

Table 2
Tang’s tendon healing scale

Excellent Continuity of the tendon is well established;
the epitenon is smooth

Good The intratendinous collagenous bundles healed well;
but the epitenon had been destroyed by adhesions

Fair The intratendinous collagenous bundles are irregularly
arranged and partly interrupted by adhesions

Poor Disconnection of the repair site or repair site is connected

to a large extent by granulation or adhesion tissues
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Fig. 1. Specially designed clamps used in the biomechanical tests.

2.1. Statistical analysis

Non-parametric Mann-Whitney U-test was used to detect
any statistical difference between the histopathological
scores of three groups and Wilcoxon test was used to
determine any significant difference between the histo-
pathological scores of the first and second weeks of each
group. The statistical evaluation of the result of biomecha-
nical study was made by Mann-Whitney U-test. SPSS 11.0
software was used for statistical analysis and p values less
than 0.05 were considered significant,

3. Results

One of the rats was excluded from the experiment
because of re-rupture of the tendon at the follow-up, but
none of them suffered from infection at the operation site.
All the other rats were in good condition in convenient room
temperature,

The mean histopathological scores of the tendons in
Groups 1, 2 and 3 and statistical results can be seen in
Table 3. According to the statistical analysis evaluated by
Wilcoxon test, there was only a significant difference
between the scores of the first and second week of Group 1 in
favor of the second week {p =0.046) (Fig. 2). The scores of

Table 3
The mean histopathological scores of the tendons in Groups 1, 2 and 3 and
statistical results (Wilcoxon test)

Group Ist week 2nd week p
(histopathological) (histopathological)

Group 1 2375+ 0517 2.875 + 0.353 0.046"

Group 2 2.000 + 0.755 2.875 + 0.353 0.053

Group 3 2.857 £ 0.377 2.250 £ 0.886 0.059

* Statistically significant.

Table 4
Statistical significance of differences in group means (Mann-Whitney U-
test)

Group comparison p

1 vs 2 (Ist week) 0.382

I vs 3 (1st week) 0.121

2 vs 3 (Ist week) 0.040"
I vs 2 (2nd week) 1.000

1 vs 3 (2nd week) 0.195

2 vs 3 (2nd week) 0.195

) Statistically significant.

the second week in Group 2 (Fig. 3) were better than the first
week, but there was no statistical significance like the
correlation between the first and second weeks of Group 3
(Fig. 4) where the scores of the first week was better than the
second week. No significant statistical difference could be
demonstrated when the first week results of Groups 2 and 3
compared with Group 1 although the mean score of Group 3
was better than the others.

There was a significant difference between the first week
scores of Groups 2 and 3 in favor of Group 3 (p=0.04)
(Table 4).

When the scores of the second week were compared, no
statistical significance could be seen between any groups.

In Table 5, the results and the comparisons of the
biomechanical tests done in all three groups can be
demonstrated. No significant difference could be shown
between the tensile forces of Groups 2 and 3 when compared
with Group 1 just like the difference between the ones of
Groups 2 and 3 (Table 6).

Table 5

The results of the biomechanical tests at the end of the third week
Groups Mean tensile strength
Group | 42498 4+ 17.80

Group 2 46.561 + 7.492
Group 3 44.018 + 9.648

Table 6

The comparisons of groups after the biomechanical tests

Group comparison el
1vs2 0.574
1vs3 0.867
2vs3 0.694
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