DOI: 10.14744/scie.2025.40360
South. Clin. Ist. Euras. 2025;36(2):137-144

Original Article

Effects of Acellular Dermal Matrix and
Epidermal Growth Factor on Tendon Healing
and Functional Recovery: An Experimental
Rat Model Study

Cem Aydin,

Department of Plastic,
Reconstructive, and Aesthetic
Surgery, Kartal Dr. Liitfi Kirdar City
Hospital, Istanbul, Turkiye

Submitted: 27.04.2025
Revised: 20.05.2025
Accepted: 27.05.2025

Correspondence: Cem Aydin,
Kartal Dr. Lutfi Kirdar City
Hospital, Department of Plastic,
Reconstructive, and Aesthetic
Surgery, Istanbul, Turkiye

E-mail: cemaydinmd@gmail.com

u]£

Keywords: Acellular dermal
matrix; Achilles Functional
Index; epidermal growth fac-
tor; tendon healing; tendon
repair.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Cagla Cicek,

Gaye Filinte

ABSTRACT

Objective: Although flexor tendon injuries are relatively uncommon, they pose significant
challenges due to postoperative complications such as adhesion formation and tendon rup-
tures, potentially resulting in substantial functional impairment. Contemporary research ef-
forts increasingly focus on optimizing surgical outcomes by targeting the biochemical and
cellular mechanisms underlying tendon healing. This study aimed to investigate the effects
of acellular dermal matrix (ADM) and epidermal growth factor (EGF) on tendon healing,
biomechanical strength, and functional recovery in a rat Achilles tendon repair model.

Methods: Thirty-three male Sprague-Dawley rats were randomly allocated into three
groups: Group | (primary repair only), Group 2 (repair with ADM wrapping), and Group 3
(repair with ADM wrapping combined with local EGF injection). At six weeks postopera-
tively, functional recovery was assessed using the modified Achilles Functional Index (AFI),
while biomechanical testing evaluated tensile strength. Histopathological analysis was per-
formed to assess vascularization, fibroblast proliferation, inflammatory infiltration, and col-
lagen deposition.

Results: Group 3 exhibited significantly greater tensile strength compared to Group |
(p<0.008), alongside markedly increased collagen deposition (p=0.007). Functional assess-
ment revealed that AFl scores in Group 3 approximated those of healthy controls, suggesting
superior restoration of tendon function. While no significant differences were observed
among groups regarding vascularization, inflammatory infiltration or fibroblast activity, ADM
usage was associated with enhanced fibroblast proliferation and improved collagen organi-
zation.

Conclusion: The combination of ADM and EGF significantly improved tendon biomechani-
cal strength and functional recovery in this experimental model. ADM provided a supportive
scaffold for cellular integration, whereas EGF augmented collagen synthesis and promoted
tissue regeneration. These findings highlight the potential of combined ADM and EGF ther-
apy as a promising approach for enhancing tendon healing.

hesions and ruptures, which are frequently encountered,
may lead to functional loss. Therefore, the search for new

The hand plays a crucial role in many aspects of our
lives, not only due to its high tactile sensitivity but also
its superior motor skills. Tendons play a critical role in
the development of these motor skills. In hand trauma,
particularly in flexor tendon injuries, despite an incidence
rate of 4.83 per 100,000 annually, the treatment process
and associated morbidities impose a significant burden on
individuals, society, and the healthcare system.!I'! Although
well-defined surgical treatment principles exist for flexor
tendon injuries, postoperative complications such as ad-

protocols that optimize postoperative healing and restore
functionality continues. This pursuit has increasingly di-
rected researchers’ attention toward the cellular and bio-
chemical aspects of tendon healing.!”

It is known that many factors, primarily growth factors,
play a role in the tendon healing process. Collagen, which
constitutes the majority of healthy tendon structure and
whose production increases in response to tendon injury,
is also present in MatriDerm®, an acellular dermal ma-
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trix (ADM) used in acute and chronic wound healing.4!
Several studies in the literature have reported successful
outcomes in the use of different tissue scaffolds either by
wrapping the repair site or filling the tendon defect during
tendon repair.’! However, there are only a limited number
of studies evaluating the histological and biomechanical ef-
fects of Epidermal Growth Factor (EGF) in combination
with different tissue scaffolds on tendon healing. To date,
no study has specifically assessed the effects of ADM com-
bined with EGF on tendon healing.

In this study, tendon healing, strength, and functional
outcomes were evaluated using ADM and EGF following
Achilles tendon repair in rats. Thus, our study aims to de-
velop a protocol to improve surgical outcomes in tendon
injuries.

MATERIALS AND METHODS

Approval for the present study was obtained from the
Ethics Committee for Animal Experiments (Approval No:
2022/07-12; Date: 05/07/2022). All experimental proce-
dures were conducted in strict accordance with the in-
stitutional guidelines for the care and use of laboratory
animals. A total of 33 male Sprague Dawley rats, aged 8
to 12 weeks and weighing between 350 and 450 grams,
were utilized. Animals were housed individually in stan-
dard cages under controlled environmental conditions
(22°C room temperature; 12-hour light/dark cycle). All
rats had free access to standard pellet diet and tap water
throughout the study period. Subjects were randomly al-
located into three experimental groups as follows: Group
| underwent primary tendon repair only; Group 2 under-
went tendon repair followed by application of an acellular
dermal matrix (ADM) around the repair site; and Group 3
underwent tendon repair combined with ADM application
and local injection of Epidermal Growth Factor (EGF) at
the tendon ends and repair site. At the end of the sixth
postoperative week, all animals underwent physiological
evaluation, after which tendon specimens were harvested
for histopathological and biomechanical analyses. Sample
size determination was guided by a priori power analysis,
indicating that inclusion of 5 to 8 rats per group would be
sufficient to detect statistically significant differences. Ac-
cordingly, six rats per group were allocated for histopatho-
logical evaluation, and five rats per group were allocated
for biomechanical tensile strength testing.

Surgical Technique

Thirty minutes prior to surgery, 15 mg/kg Cefazolin
sodium was administered subcutaneously for prophylaxis.
Anesthesia was induced via intraperitoneal injection of 80
mg/kg ketamine and 7 mg/kg xylazine, with depth assessed
by toe and skin pinch responses. All procedures were per-
formed by a single surgeon under standard sterile condi-
tions. For analgesia, 2 mg/kg meloxicam was given postop-
eratively, followed by | mg/kg on postoperative days | and
2. The right lower limbs were shaved, placed prone, and

Figure 1. Complete transection of the Achilles tendon.

prepped with 10% polyvinylpyrrolidone-iodine (Batticon®).

In Group |, a 3 cm vertical incision was made over the
right Achilles tendon. Following dissection, the tendon
was transected 2 cm proximal to its calcaneal insertion
and repaired using the modified Kessler technique with
5/0 polypropylene sutures, plus epitendinous sutures with
6/0 polypropylene. The skin was closed and re-disinfected.
In Group 2, the same repair was performed and wrapped
with a | mm acellular dermal matrix (ADM; MatriDerm®).
In Group 3, ADM coverage was followed by local injection
of 25 pg/kg EGF (Heberprot-P) into the repair site and
tendon ends.

All animals resumed unrestricted activity postoperatively.
On day 42, euthanasia was performed using CO,. Re-
exploration showed intact repairs with complete ADM
absorption in Groups 2 and 3. Tendons were excised en
bloc from the musculotendinous junction to proximal cal-
caneus. In each group, 6 specimens were allocated for his-
tology and 5 for biomechanical testing (Fig. 1).

Acellular Dermal Matrices (ADM) and Matriderm’

Biological matrices were initially used in stress urinary in-
continence and pelvic floor reconstruction surgery, later
expanding into applications such as abdominal wall and
hernia repair® In recent years, acellular dermal matri-
ces (ADMs) derived from human cadaveric, bovine, and
porcine dermis, intestinal submucosa, and bladder tissue
have been widely used in burn surgery, breast recon-
struction, and various tissue defect repairs.l! Additionally,
ADMs have been applied in Achilles tendon and rotator
cuff repairs.®!

When implanted into recipient tissue, ADMs undergo
matrix remodeling following inflammatory cell infiltration,
leading to increased collagen and elastin production, fol-
lowed by revascularization. ADMs serve as a scaffold to
support tissue growth.l’? MatriDerm® is a bovine-derived
ADM containing type |, Ill, and V collagen and elastin,
acting as a scaffold for skin regeneration and modulating
scar tissue formation.”®! Tendon structure primarily con-
sists of type | collagen, proteoglycans, glycosaminoglycans,



Aydin. Enhancing Tendon Healing with ADM-EGF

139

Figure 2. Wrapping of the repair site with acellular dermal mat-
rix.

and elastin. During tendon healing, the synthesis of these
components increases, particularly in the inflammatory
and proliferative phases.”! MatriDerm® is hypothesized to
support tendon healing by providing extracellular matrix
(ECM) proteins and serving as a scaffold for inflammatory
cells and fibroblasts during the healing process. In this
study, MatriDerm® was expected to regulate healing by
providing essential ECM proteins during tendon repair and
serving as a scaffold for cellular activity (Fig. 2).

Epidermal Growth Factor (EGF)

EGF is a polypeptide synthesized by fibroblasts and
macrophages, with increased concentrations during the
inflammatory phase of wound healing, where it plays a cru-
cial role in epidermal maturation and proliferation.l'” In ad-
dition to inducing keratinocyte proliferation and migration,
EGF stimulates fibroblast migration and is responsible for
granulation tissue formation.l''! Understanding its effects
on wound healing has led to the development of various
EGF-containing products. One such product, recombinant
human epidermal growth factor, has been successfully used
topically and via intralesional injection for diabetic foot

ulcers.l'? EGF also enhances collagen production by pro-
moting fibroblast proliferation and migration, significantly
contributing to tendon healing.l'] Following tendon repair,
EGF concentrations increase in the local environment.['!
When applied exogenously, EGF significantly increases the
number of tenocytes, DNA content, and collagen produc-
tion (Fig. 3).I'"

Walking Test

The plantar surfaces of the rats’ feet were stained with
black ink, and the animals were then allowed to walk on
a flat white surface. Footprints were recorded and pho-
tographed according to their numbering to evaluate walk-
ing function on the preoperative day and on postoperative
day 42. The study was terminated at week 6, which cor-
responds to the remodeling phase, considering that the
proliferative phase—during which the majority of collagen,
proteoglycans, and other extracellular matrix (ECM) com-
ponents required for tendon healing are synthesized—was
expected to be completed.*'¥ Functional evaluation was
performed using the Modified Achilles Functional Index
(AFI).I'1 In both the non-operated (N) and operated (O)
limbs, the following parameters were measured from each
footprint: Print length (PL), distance between intermedi-
ary toes (IT; i.e., between the second and fourth digits),
and total toe spreading (TS; i.e., between the first and fifth
digits). For each rat, the average of three footprints from
the left and three from the right foot was calculated and
included in the analysis (Fig. 4).

The following formulas were used to compute the print
length factor (PLF), toe spread factor (TSF), and interme-
diary toe spread factor (ITF), respectively:

Print Length Factor (PLF): (NPL-OPL) / OPL
Toe Spread Factor (TSF): (OTS-NTS) / NTS

Intermediary Toe Spread Factor (ITF): (OIT-NIT) /
NIT

Subsequently, the Achilles Functional Index was calculated
using the following equation based on the derived factors:

AFI=(74xPLF)+(161xTSF)+(48xITF)-5

Figure 3. Injection of epidermal growth factor into the repair site
wrapped with acellular dermal matrix.

Figure 4. Walking of rats with ink-stained soles on a white sur-
face.
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Biomechanical Evaluation

The biomechanical analysis was conducted at the Me-
chanical Engineering Application Laboratory. The Achilles
tendon was excised en bloc from the distal calcaneus to
the proximal myotendinous junction. The harvested ten-
don was mounted onto a universal testing machine (In-
stron®, Model 3382A) by securing both ends with clamps.
Using the Instron Bluehill software, the tensile test was
programmed to apply a constant elongation rate of 5
mm/min. Throughout the test, real-time data including
force (N), elongation (mm), and time (s) were recorded.
Force—elongation curves were obtained as a function of
time. Peak values of force and elongation, along with the
corresponding time points at which these peaks occurred,
were documented in Newtons, millimeters, and seconds,
respectively (Fig. 5).

Histopathological Evaluation

Following fixation in 10% formaldehyde, the tissue samples
were decalcified using 10% nitric acid. Subsequent tissue
processing was performed automatically using the Leica
ASP300 tissue processor. Processed tissues were embed-
ded in paraffin blocks, which were subsequently cooled.
Sections with a thickness of 3-5 pm were obtained using
a microtome (Leica RM2125RT) and mounted on micro-
scope slides. To remove residual paraffin, the slides were
incubated in a drying oven and immersed in xylene. His-
tological staining and coverslipping were carried out using
automated devices (Tissue-Tek Prisma® Plus and Tissue-
Tek Film®). The stained sections were examined under a
light microscope (Olympus BX53). Microscopic fields adja-
cent to the tendon repair site were evaluated by a blinded
pathologist using a semi-quantitative scoring system. The
following histological parameters were assessed: Vascu-
larization, fibroblast density, inflammatory cell infiltration,
and collagen deposition. Each parameter was scored on
a four-point scale based on intensity (0: None, |: Mild, 2:
Moderate, 3: Severe)

Statistical Analysis

All analyses were performed using statistical software
packages. Categorical variables were presented as frequen-
cies and percentages. For continuous variables, descriptive
statistics including mean, standard deviation, median, min-
imum, and maximum values were calculated. Normality
of data distribution was assessed using the Shapiro-Wilk
test. As the continuous variables were not normally dis-
tributed, comparisons between two independent groups
were performed using the Mann—Whitney U test, while
comparisons among more than two groups were con-
ducted using the Kruskal-Wallis test. For comparisons of
histopathological findings between groups, the Pearson
Chi-Square test and Fisher’s Exact test were employed
as appropriate. The correlation between tensile strength
and the Achilles Functional Index was evaluated using the
Spearman correlation test. A p-value of less than 0.05 was
considered statistically significant.

Figure 5. Placement of the dissected Achilles tendon into the
tension testing device.

RESULTS

Functional Evaluation

The TSF (Toe Spread Factor) values of Group 3 were
found to be significantly higher than those of Group |
(p<0.001) and Group 2 (p=0.034). Additionally, Group
2 exhibited significantly higher TSF values compared to
Group | (p=0.008). In contrast, no statistically significant
differences were observed among the groups in terms of
PLF (Print Length Factor) (p=0.527) and ITF (Interme-
diary Toe Spread Factor) (p=0.279) median values. The
Achilles Functional Index (AFI) values of Group | were
significantly lower than those of Group 2 (p=0.013) and
Group 3 (p<0.001). The difference in AFl values between
Group 2 and Group 3 did not reach statistical significance
but showed borderline significance (p=0.056). When com-
pared to the healthy population, the AFI values of both
Group | and Group 2 were found to be significantly lower
(p=0.001).However, no statistically significant difference
was found between Group 3 and the healthy population
(p=0.054) (Table |; Table 2).

Biomechanical Evaluation

Following functional assessment, the repaired Achilles
tendons were dissected in all groups, and biomechanical
tensile testing was conducted. No statistically significant
differences were found between Group | and Group 2
(p=0.056) or between Group 2 and Group 3 (p=0.151).
However, the tensile strength in Group | was found to be
significantly lower than in Group 3 (p<0.008). No statisti-
cally significant correlation was observed between tensile
strength and Achilles Functional Index (AFI) values (Spear-
man’s rho=0.489, p=0.06) (Table 3).
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Table I. Comparison of AFl values between groups
Group (n=11) Median Minimum Maximum Comparison p-value
Group | -27.278 -42.699 -7.440 Group | vs Group 2 0.013
Group 2 -14.296 -38.775 1.258 Group | vs Group 3 <0.001
Group 3 -6.052 -14.487 4.823 Group 2 vs Group 3 0.056
Note. p<0.05 is considered statistically significant. AFl: Achilles Functional Index.
Table 2. Comparison of AFI values with healthy controls
Group Median Minimum Maximum Comparison p-value
Group | (n=I1) -27.278 -42.699 -7.44 Group | vs Healthy Group 0.001
Group 2 (n=11) -14.296 -38.775 1.258 Group 2 vs Healthy Group 0.001
Group 3 (n=11) -6.052 -14.487 4.823 Group 3 vs Healthy Group 0.054
Healthy Group (n=20) 2223 -13.432 12.2
Note: p<0.05 is considered statistically significant. AFI: Achilles Functional Index.
Table 3. Comparison of tensile strength values between groups
Group Median Minimum Maximum Comparison p-value
Group | 4629829.00 3815041.00 5401762.00 Group | vs Group 2 0.056
Group 2 5541081.00 4930054.00 6129739.00 Group | vs Group 3 <0.008
Group 3 5955242.00 5423209.00 6555269.00 Group 2 vs Group 3 0.151
Note. p<0.05 is considered statistically significant.
Table 4. Comparison of collagen deposition among the groups
Group (N=6) None Mild Moderate Severe Comparison p-value
Group | 0 (0%) 2 (33.3%) 4 (66.7%) 0 (0%) Group | vs Group 2 0.931
Group 2 0 (0%) 3 (50%) | (16.7%) 2 (33.3%) Group | vs Group 3 0.007
Group 3 0 (0%) 0 (0%) | (16.7%) 5 (83.3%) Group 2 vs Group 3 0.071

Note: p<0.05 is considered statistically significant.

Histopathological Evaluation

After functional evaluation, six tendons from each group
were subjected to histopathological examination. There
were no statistically significant differences between groups
in terms of inflammatory cell infiltration (p=1), neovas-
cularization (p= 0.645), or fibroblastic activity (p=0.576).
However, comparison of collagen deposition revealed
that specimens from Group 3 exhibited significantly
more intense collagen accumulation compared to group |
(p=0.007). whereas no significant differences were found
between Group | and Group 2 (p=0.931) or between

Group 2 and Group 3 (p=0.071). MatriDerm® appeared
to be largely degraded in histological sections. In Groups
2 and 3, only one section from each group showed lim-
ited residual non-degraded material, surrounded by foreign
body-type multinucleated giant cells (Table 4).

DISCUSSION

It is well-established that several growth factors—includ-
ing transforming growth factor-beta (TGF-f), fibroblast
growth factor (FGF), vascular endothelial growth factor
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(VEGF), platelet-derived growth factor (PDGF), and epi-
dermal growth factor (EGF)—modulate tendon healing
at various stages through distinct cellular mechanisms.
['8] Although numerous clinical and experimental studies
have investigated the role of EGF in wound healing, gran-
ulation tissue formation, and epithelialization, data on its
effect on tendon healing remain limited. Gauger et al.l'’]
demonstrated that EGF increases tenocyte numbers in a
dose-dependent manner but has only a limited effect on
collagen synthesis. Tsubone et all' reported increased
levels of EGF, IGF, and bFGF around the site of inflam-
mation following flexor tendon repair. Similarly, Duffy et
al.?7 found elevated EGF concentrations around injured
tendons. Franklin et al.l'® showed that exogenous EGF
injection into rat Achilles tendons enhanced cell counts,
DNA content, and collagen deposition. EGF has been
shown to enhance fibroblast proliferation, migration, and
collagen production, all of which are essential components
of tendon healing.['321

In our study, the tensile strength in the EGF group was
significantly higher than in the repair-only group (p<0.008).
These findings suggest that the increased local concentra-
tion of EGF following its administration may contribute
to enhanced tensile strength. Zhao et al.?2 showed that
the use of a collagen membrane improved tensile test out-
comes at postoperative weeks 4 and 8 in rat Achilles ten-
don repairs. Likewise, a clinical study using human ADM
for Achilles tendon repair reported no cases of re-rupture
after a 20-month follow-up, implying a supportive role of
ADM in tendon regeneration.!

MatriDerm®, which contains high levels of type | colla-
gen and elastin, is believed to support tendon healing by
providing essential extracellular matrix (ECM) proteins.
Moreover, it may act as a scaffold for inflammatory cells
during the early phase and for fibroblasts during the pro-
liferative phase, thereby regulating tissue regeneration.
Although no statistically significant difference in tensile
strength was found between the MatriDerm® group and
the repair-only group, the former demonstrated a higher
mean tensile strength.

In our study, tendon samples were evaluated on postop-
erative day 42, corresponding to the remodeling phase.!'?]
The absence of marked inflammation in any group likely
reflects the reduced cellular density at the repair site and
progression to the remodeling phase. The lack of signifi-
cant differences in inflammatory infiltration among groups
suggests that neither EGF nor MatriDerm® triggered pro-
longed inflammation.

Previous studies have reported various tissue responses to
dermal matrix applications. For instance, porcine intesti-
nal submucosa has been associated with severe inflam-
matory reactions due to residual DNA and cellular com-
ponents, while cross-linked equine pericardium matrices
have shown poor integration and foreign body reactions.
[24,25] Unlike these, MatriDerm® used in our study is not
chemically cross-linked-a feature known to promote faster
tissue integration.!'” Histopathological analysis revealed

near-complete degradation of MatriDerm®; only one spec-
imen in each of Groups 2 and 3 displayed limited residual
material surrounded by foreign body-type giant cells. Th-
ese findings indicate that MatriDerm® is rapidly degraded
and integrated into the tissue without eliciting significant
inflammation. Additionally, the absence of cellular and
DNA residues likely reduces its immunogenic potential.

Although there were no statistically significant differences
in fibroblastic activity among groups, half of the specimens
in Groups 2 and 3 exhibited pronounced fibroblastic ac-
tivity, while only one specimen in Group | showed similar
findings. Furthermore, all specimens with low fibroblas-
tic activity were observed in Group |. These results sug-
gest that MatriDerm® may stimulate fibroblastic activity,
although the addition of EGF did not appear to further
enhance this effect.

It is known that dermal matrices facilitate fibroblast col-
onization.”¥! The slightly elevated fibroblastic activity ob-
served in the MatriDerm® groups supports this concept.
Despite literature reports that EGF enhances fibroblast
proliferation and migration,['*?°?'l our study did not reveal
a significant impact of EGF on fibroblastic activity. This may
be due to the single-dose administration of EGF during
surgery and the lack of repeated dosing during later stages
of healing, resulting in insufficient local concentration—
especially during the proliferative phase when fibroblastic
activity peaks.

During the inflammatory phase of tendon healing, type IlI
collagen is produced by tenocytes and fibroblasts.?®! This
synthesis peaks during the proliferative phase and tran-
sitions to type | collagen during the remodeling phase.
el The deposited collagen constitutes the structural
framework of the repaired tendon, contributing to ten-
sile strength and stiffness.’”! Franklin et al.l'""! found that
I5 days of EGF injection into injured rat Achilles tendons
increased collagen content. Similarly, the EGF group in our
study showed more collagen accumulation compared to
repair only group. The higher tensile strength observed
in this group supports the notion that increased collagen
content positively affects tendon strength.

The Achilles Functional Index (AFl), developed by Murrel
et al,l'1 is a validated scale for assessing tendon function.
Among its most sensitive parameters are intermediary
toe spread and total toe spread distances. In our study,
no significant differences were noted in intermediary toe
spread or print length factors, whereas total toe spread
was significantly higher in the MatriDerm®+EGF group
compared to the other groups, and also higher in the Ma-
triDerm® group compared to the repair-only group. The
AFl scores in the repair-only group were significantly lower
than those in the other groups.

When compared with healthy controls, only the repair-
only and MatriDerm® groups had significantly lower AFI
scores, whereas the MatriDerm®+EGF group did not
differ significantly from healthy rats. Studies in the litera-
ture investigating dermal matrices and growth factors for
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tendon repair have reported similar findings. For exam-
ple, Gabler et al.?®! found significantly lower AFI scores
on postoperative day 28 in rats treated with bovine or
porcine-derived dermal matrices. Although no prior study
has evaluated EGF in terms of AFl scores, a study by Kurtz
et al.®’! demonstrated that IGF application in transected
rat Achilles tendons significantly improved AFI scores
starting from day 1.?"1 Our results suggest that EGF ex-
hibits similar effects to IGF, as the AFl scores in the EGF
group closely approximated those of healthy controls, in-
dicating its potential to enhance tendon function and heal-
ing outcomes.

Although a strong correlation between AFI and tensile
strength was previously reported by Best et al.,B” our
study did not find a statistically significant association.
Nevertheless, the group with the highest tensile strength
also had the highest AFI scores, supporting a potential re-
lationship.

In our study, EGF was administered as a single intraop-
erative dose. Although co-application with MatriDerm®
was intended to maintain local concentration, sustained
release through repeated injections was not provided. This
may have limited the efficacy of EGF, particularly during the
late inflammatory and proliferative phases. Additionally,
different healing stages (acute, subacute, chronic) were
not assessed, as the study focused only on day 42 post-
operatively. Future studies with extended follow-up may
better elucidate the long-term effects of EGF and ADM.

In conclusion, EGF demonstrated a significant capacity to
enhance tendon tensile strength, with corresponding im-
provements in functional outcomes. When combined with
dermal matrix, which also increased tendon strength, EGF
yielded statistically significant improvements in walking
function. Future studies optimizing EGF dosage and admin-
istration schedules, along with long-term evaluation, may
yield further insights into its therapeutic potential across
the stages of tendon healing.

Conclusion

Although previous studies have explored the effects of
various scaffolds and epidermal growth factor (EGF) on
tendon healing, they have generally lacked assessments of
tendon functionality. To our knowledge, no prior study has
evaluated the combined use of MatriDerm® and EGF with
the aim of enhancing tendon strength following repair.

Our findings demonstrate that this combination supports
tendon regeneration and contributes to improvements in
both tensile strength and functional outcomes. These re-
sults provide valuable contributions to the existing body
of literature and offer a promising foundation for future in-
vestigations aimed at optimizing tendon healing protocols.
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Asil Tendonu Onarilan Sicanlarda Aseluler Dermal Matriks ve Rekombinant Epidermal
Buyume Faktora Uygulamasinin Tendon lyilesmesi ve Yarime Fonksiyonuna Etkisi

Amag: Fleksor tendon yaralanmalari nispeten nadir gérilmekle birlikte, adezyon ve tendon riiptiirleri gibi postoperatif komplikasyonlara
bagl olarak ciddi fonksiyonel kayiplara yol agabilmektedir. Gliniimiizde arastirmalar, tendon iyilesmesinin biyokimyasal ve hiicresel mekaniz-
malarini hedef alarak cerrahi sonuglarin iyilestirilmesine odaklanmaktadir. Bu galismanin amaci, aseliiler dermal matriks (ADM) ve epidermal
biiytime faktériinin (EGF) tendon iyilesmesi, biyomekanik dayanikliigi ve fonksiyonel iyilesme tizerindeki etkilerini sigan Asil tendonu onarim
modeli kullanarak arastirmaktir.

Gereg ve Yontem: Otuz (¢ adet erkek Sprague-Dawley cinsi sigan rastgele ti¢ gruba ayrildi: Grup | (sadece primer onarim), Grup 2 (ADM
ile sarilarak onarim) ve Grup 3 (ADM ile sarilarak onarim + EGF enjeksiyonu) olarak planlandi. Postoperatif altinci haftada yirime testi ile
modifiye Asil Fonksiyonel indeksi (AFI) ile fonksiyonel iyilesme degerlendirilmesi sonrasi siganlar sakrifiye edilerek biyomekanik testler ile
tendonun gerilme kuvveti 6lgiildi. Onarilan tendonda yapilan histopatolojik analizlerde vaskiilarizasyon, fibroblast proliferasyonu, inflamatu-
var infiltrasyon ve kollajen depozisyonu incelendi. Gruplar birbirleri arasinda ve saglikli kontrol grubu ile karsilagtirildi.

Bulgular: Grup 3’te tendon gerim kuvveti Grup |’e kiyasla anlamli olarak daha yiiksek bulundu (p<0.008) bunun yaninda kollajen depozis-
yonunda Grup I’e kiyasla belirgin sekilde artig izlendi (p=0.007). AFl skorlari agisindan, Grup 3’iin degerleri saglikli kontrol grubuna en yakin
sonuglari gosterdi. inflamatuvar infiltrasyon, vaskiilarizasyon ve fibroblast aktivitesi agisindan gruplar arasinda anlamli bir fark bulunmazken,
ADM kullaniminin fibroblast proliferasyonu ve kollajen organizasyonu iizerinde olumlu etkisi oldugu gézlendi.

Sonug: Bu deneysel modelde, ADM ve EGF kombinasyonu, tendonun biyomekanik dayanikliligi ile fonksiyonel iyilesmeyi anlaml Slgiide
artrmisti. ADM, hiicresel entegrasyon igin destekleyici bir iskelet saglarken, EGF kollajen sentezini artirmig ve doku rejenerasyonunu tegvik
etmistir. Bu bulgular, ADM ve EGF kombinasyonunun tendon iyilesmesini giliglendirmek igin umut verici bir yaklagim olabilecegini goster-
mektedir.

Anahtar Sozciikler: Aseliler dermal matriks; Asil fonksiyonel indeksi; epidermal biylime faktori; tendon iyilesmesi; tendon onarimi.
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