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Abbreviations  

  

    
PRP Platelets Rich Plasma    
PPP Platelets Poor Plasma    

PDGF Platelets Derived Growth Factor

  
TGF Transforming Growth Factor  

VEGF Vascular Endothelial  Growth Factor

  
I-GF Insulin-Like Growth Factor  

FGF Fibroblasts Growth Factor  

EGF  Epidermal Growth Factor  
EGF Epidermal Growth Factor 

Il-1,IL-10  Interlukin-1, Interlukin-10 

AMR  Autologous regenerative matrix  

ECM Extra Cellulere Matrix  
WBC White Blood Cells   
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al., 2007.(  
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 Introduction  

           Tendon  Regular dense 

connective tissue Fascicles 

  Tenoblasts Tenocytes 

 )Milton and Henderson, 1983; Alshomer et al., 

2018; Wang et al., 2018( .     

Musculoskeletal      

   )Fenwick et al., 2002; Gilbert et 

al., 2010(  

)Gilbert et al., 2010; Gungormus et al., 2013; Sugiyama, 2018;  Bajpayee et al., 

2019 .( Conservative 

  )Greca et al., 

2005; Sarrafian et al., 2010; Rieu et al., 2017  . (  

          

Metabolism rate  Active and passive 

tendon movement  Scar tissue  

Adhesions   

Diastasis  Re-rupture  )Spinella et al., 2010; Groth et 

al., 2017; Evrova and Buschmann, 2017( 

Fascia lata 

Pericardium )Atlan 

et al., 2003; Docheva et al., 2015; Ruey Na, 2016; Falahi et al., 2016  (.  

              )PRP(Platelets Rich Plasma      



 

 Growth factor  

Cytokines  Chemokines 

Antibacterial and Antifungal proteins 

)Mautner and Kneer, 2014; Uthappa et al., 2017; Kuffler, 2019; Cai 

et al., 2019.(  PRP 

  

  

 Differentiation 

  Extra Cellular Matrix (ECM)  )De Long et al., 2011; Yuan et al., 2013; 

Canapp et al., 2016; Andia et al., 2018; Cai et al., 2019;  Chellini et al., 2019.(  

                

)Daradka et al., 2016; Moshkovitz and Raanani, 2016(

 )PDGF (Platelets Derived Growth 

Factor  )TGF(Transforming Growth Factor   

)FGF (Fibroblasts Growth Factor  

Connective Tissue Growth Factor

  

 )Dyce et al., 2002; Hosgood, 2003; Singh, 2011; Woodward et 

al., 2016.(  

       Peritonum  

Mast cell 

  Mesothelium   

ECM I II  IVElastin  

Fibronectine 

)Bellenger, 2003; Caldwell et al., 2018; Castillo et al., 2019  ( 



 
Allograft )Elenes et al ,2012 (

Autograftt  )Winkler 

et al., 2016; Castillo et al., 2019; .  (  

               

  

   

Bursal swelling )Kramer et al., 

2001; Bleakney and White, 2005; Gamble et al., 2017; Molyneux et al., 2017  . (  

         

   

   :  

-     

-   .  

- 

  .  

-   

:  

- .  

-  .  

- .  

- .   

  

  

  

  

  

  



 

  

  

Review of literatures  

-  :  

            

  

  

 

Ligament   

 Musculoskeletal biomechanic 

Visco-elasticity )Singh, 2011; Docheva et al., 2015; 

Walden et al., 2017;  Santos et al., 2017.(  

   

- : Anatomy of Achilles tendon  

           Common calcaneal 

tendon    

(Spinella et al., 2010; Dams 

et al., 2019)   .

)Greca et al., 2005; Sugiyama, 2018(.  

         )- (

Gastrocnemius  

 )SDFT( Superficial digital flexor  

)CT( Conjoined tendon Common tendon 

Biceps femoris muscle  Gracilis 

muscle Semitendinosus muscle  )Lamb and Duvernois, 2005; 

Zellner et al., 2018; Sylvestre, 2019 . (  



 
          Supra 

condyle .

 Proximal  Distal 

 .

Flexion of the femorotibial joint  

 Extension of the tibiotarsal joint . 

Popleteal  

 

 

Synovial bursa  

    

 .

)Getty et al, 1975; Lamb and Duvernois, 2005; Sugiyama, 

2018 .(  

     

Semimembranous

 .

Coxofemoral joint. 

   

  .

 )Getty et al, 1975; Dyce et al., 2002; Konig et 

al., 2007; Sugiyama, 2018 .(  



 

  
  

- :-    )Konig et al., 2007.(  

  

-: Histology of tendon  

         Regular dense connective tissue 

Fascicles Collagen fibers  

Tropocollagen 

 Collagen fibrilsCollagen fiber 

)-(Loose fibroelastic 

connective tissue  Endotenon 

)Sharma and Maffulli, 2006; Olsson, 

2013; Santos et al.,2017; Alshomer et al., 2018 (  )Docheva et al., 2015 (

Stem cells 

  Transforming growth factor 

(TGF)-Epitenon  

 )Fornage et al., 2005  .(  

      Type I collagen  

- %  



 
IIIIV  V X   XI XII 

XIV. 

Tendon stretching 

Flexibility )Montgomery and Fitch, 

2003; Ramalho, 2018  .( 

- %

Progenitor cells Tendon stem 

cells

 Vascular endothelial 

Smooth muscle cells 

Synovial cells   )Kannus, 2000;  Davis and  Smith, 

2006; Sharma and Maffulli, 2006; Walden et al., 2017    .(

Topocollagen 

 )Sharma and Maffulli, 2006() 

Dyce et al., 2002; Davis and smith, 2006 (

  

 

Calcanean  Round 

 .  

     )Sharma and Maffulli, 2006 (

 Dense tendon zoneFibrocartilage 

Mineralized fibrocartilageBone zone 

  

 .)Kannus, 2000; Montgomery and Fitch, 2003; Olson and 

Carlson, 2017 (   

Proteoglycan Glycosaminoglycans

  



 
   

 .)Ramalho, 2018 ( 

   

 .  

Loose areolar 

connective tissue Synovial 

sheath 

 ) Ramalho, 

2018()Strickland, 1995;  Fornage et  al., 2005  (

    

Hyaloronic acid . .

  
        - :-  )Olsson, 

2013.(  

- :Blood supply of tendon  

         Synovial diffusion  

 

   )Fenwick et al., 2002 .(



 

Musculo -tendinous junction  Osseo-tendinous junction 

Paratenon 

Mesentery system ) (

Vinculum 

). Fenwick et al., 2002; Davis and  

Smith, 2006; Hajipour, 2016(  

      )Singh, 2011, Fenwick et al., 2002 (

    

Anastomosis Periosteum  

 .

)Fenwick et al., 2002; Konig et al., 2007 (

.  

Fibrocartilages 

Codmans clinical zone 

 )Fenwick et al., 2002; 

Jopp and Reese, 2009; Gilbert et al., 2010 .(  

     )Konig et al., 2007; Gilbert et al., 2010 ( 

  Femoral artery 

  Saphenous artery 

  

 

)Bajpayee et al., 2019 ( 

.  

  

- :Tendon injuries   

           

   Deep Gluteal 



 
tendon  Triceps brachi muscle    

)Montgomery and Fitch, 2003 . (

   

  )James et al., 2008; Liu et al., 2017.  (

)Meutstege ,1993 (

Gross pathology  :-  

: - .  

:-    :  

–Musculo tendinous junction .  

 - .  

 - 

  .  

: -  Peritendinitis  Tendinosis.  

)Fornage et al.,2005 (

 

 Excessive mechanical loading   

Chronic and acute tendinopathies

 

Calcification  

Vitamin C deficiency   . 

)Milton and Henderson, 1983 (

) (

Tendinoseous junction

: -  

-.  

-.  

-Avulsion fracture.  



 
      )Zellner et al., 2018  (, -  , %

  ,  

%  % .)Greca et 

al., 2005; Kreszinger et al., 2011 (

Trauma Lesion 

Stretching   

Hunting accident .)Kreszinger et al., 2011 ( 

  Over straining  

.  

        

)Gamble et al., 2017 ()Spinella et al., 2010; 

Amro and Ahmed, 2018 ( 

)Gamble et at., 2017 (

Doberman 

breed.  

       

Repetitive trauma   Cushing 

syndrome 

Iaterogenic 

Corticosteroid  Fluoroquirolons 

)Montgomery and Fitch, 2003; Feibel and Bernacki, 2003; Davis and  Smith, 2006; 

Hart, 2011( 

  

 )Montgomery and Fitch, 2003 ; Gamble et al., 2017 ( .(Zellner et al., 



 
2018)  Chronic over 

strerching  penetrating wound  .  

    )Alam et al., 2013 (

 Orthopaedic  

  )Docheva et al., 2015; Walden et al., 2017; de Aro et 

al.,2018; Dams et al., 2019  ( 

  .  

  

- :  

         ) Spinella et al., 2010; Sylvestre, 2019 (

  Plantigrade 

position 

  )Kramer et al., 1998 (

Hyperflexion   

Planter  Metatarsal )Milton and Henderson, 1983  (

  tarsus 

hyperflexion 

 

 .)Spinella et al.,  2010; Dal-Bo et al., 

2016   (

Laceration 

.  

       )Spinella et al., 2010; Gamble et al., 2017  (Chronic 

cases  Hyper 

extension of knee  

) Flat foot( Soles of paws .

 

Crab claw stance



 
 .)Piermattei et al., 2006 ( 

 .  

  

- :  

- Case history :)Davis and  Smith, 2006 (  

  

   .  

  - Clinical examination :  

   ) Kramer et al., 2001; Canapp 

et al., 2016 ( 

 )Canapp et al., 2016; Kuffler, 2019 (  

- Convevtional radiograph :)Bleakney and White, 

2005 ( 

Soft tissue 

contrast  

    

Hypermenerilization  .)Piermattei et al., 2006 ( 

 .

 

 .)Canapp et al., 2016( 

  

.  



 
- Magnatic Resonance Imaging  :  

   

 )Wijesekera et al., 2010; Gabler et al., 

2017 (.   

-Ultrasonography  :  

    Sonologist 

  ) Sasaki et al., 2013; Molyneux et al., 2017; Gamble 

et al., 2017. (  

        Probe  transducer 

Processor  Brain .

Transmitter 

 

Ceramic crystal  

 

Piezo electric effect  )Gayrard et al.,2010; Fulton, 2014.  (

  

 

  )Lutz, 2006; Gayrard et al., 

2010; Fulton, 2014.  ( -

- 

)Hofer and Reihs, 1999; Fornage et al., 2005; Fulton, 2014(

  Waves 

Electro magnatic 

Vacum   )Shung, 2006 (

   



 
)Lisciandro, 

2014(  

      Anechoic  

  Echoic   

 %

HypoechoicIsoechoic 

Hyperechoic

)Lisciandro, 2014. (  

     )Hofer and Reihs, 1999; Fornage et al., 2005; Shung, 2006 ( 

  : -  

- Linear probe : 

    

 

 .  

- Sector  :

Fan like image  

 - . 

-   Curved or convex :  

, -    ,   

 .  

)Lisciandro, 2014  ( 

 

 .

:-  

-  - ) ( B-Mode)Brightness Mode: (-  

 ) Lamb and Duvernois, 2005; 



 
Gayrard et al.,2010 .(

Piezzo electric crystals  

 )Lisciandro, 

2014; Hofer and Reihs, 1999. (  

- –A-mode ultrasound  

)Shung, 2006;; Fulton, 2014 .( 

-– ) (M- Mode )Motion Mode:(-

Ice pick  

)Shung, 2006; Fulton, 2014 .(  

-Doppler  :-  

Continuous Wave Doppler

Pulsed DopplerPower Doppler imaging Color 

Doppler 

 )Lutz, 2006; Shung, 2006; Fulton, 

2014; Mlynarek et al., 2016. (  

- C-Mode:-  Acoustic microscopy 

)Shung, 2006.(  

–Elastography:- 

 

Compression or strain elastography Shear 

wave elastography )Payne et al., 2018;  Prado-Costa et al., 2018 . (  

         

Supra spinatus tendon 

  )Canapp et al.,2016; Gamble et al.,2017; Dams et al., 



 
2019 .(   

Kramer Rive     

)Gamble et al., 2017 .(  ) Kramer, 2001 ( 

 - 

Linear transducer 

  

 . 

      

) Lamb and Duvernois, 2005(

 

) Bleakney 

and White, 2005; Henderson et al., 2015; Stenroth et al., 2019  .(  

            ) Khasru et al., 2017; Stenroth et al., 2019  (

 

Bursal swelling. 

)Mitchell et al., 2009 (    

Homogeneous fibrillar structure)Bleakney and White, 2005 (

  Echogenic, parallel fibrillar pattern)Lamb and 

Duvernois, 2005 (  

  Hyperechoic  

Less echogenic  )

-(. )Mlynarek et al., 2016 (  

 .  

       

Contro lateral limb  

  )Bleakney and 



 
White, 2005; Gamble et al.,2017; Sigrist et al., 2017 ( )Gamble et al., 

2017 (Mild  

    )Fornage et al., 2005 (

 

)Walden et al., 2017; Mc Dougall et al., 2018 (

 Guide 

PRP .   

  
- :.CT  :SDFT 

.  : .TC:   

  

- :   

              

)Spinella 

et al., 2010 .(

  

       

 

Re-rupture   ) Fahie, 2005; Alam et al., 

2013 .(  

 : -  

  



 
-- :   

          )Feibel and Bernacki, 2003; Greca et al., 2005; Santos et al., 2017; Liu et 

al., 2017; Ramalho, 2018 (

 ) (

Immobilization   

Cast Nonsteroidal anti inflammatory 

Corticosteroids  

 Cryotherapy 

Per cutaneous 

  )Maquirriain, 2011; Olsson, 2013 (

.)Feibel and Bernacki,  2003; 

Tsailas, 2017 ( 

 

 .  

. )Greca et al., 2005; Lomas et al., 2015; Zellner et al., 2018 

 ( 

 -, %

,  %Re-rupture   %

,%.  

       )Zellner et al., 2018; Johnson et al., 2018; Sylvestre, 2019 (

Mid body  

 

 Bone tunnel  Anchore 

  

 .  ) Spinella et al., 2010 ; Jahani et al., 2015 (

 

Diastasis  



 
 Active load  Passive  

Active  

 .  

        )Spinella et al., 2010; Sylvestre, 2019  (

Hanging 

tension Slight extension 

Termino –terminal tenorrhaphy

)Montgomery and Fitch, 2003  ( 

 . 

Nylon Polypropylen Stainless 

steel   )Spinella et al., 2010;  Kreszinger et al., 2011; Hajipour, 2016  (

  

 Polydioxanone Polyglyconate 

)Spinella et al., 2010; Lomas et al., 2015(

Tissue reaction

 

 

)Fossum, 2004; Lomas et al., 2015; Johnson et al., 2018 .()Montgomery 

and Fitch, 2003;  Piskin et al., 2007  (  

Three loop bulleyLocking loop 

Modified KesslerKrachow 

Interrupted mattress suture  .)Montgomery and Fitch, 2003 

 (    

  

Sheath 

.  ) Atalan et al., 2003 (

 



 
   )Milton and Henderson, 1983  (

 Flat.  

             

  ) Milton and 

Henderson, 1983 ; Spinella et al., ,2010 ( 

Trans articular external skeletal fixator

Calcaneo –tibial bone screwCast  Splints  )Spinella et al., 

2010; Gungormus et al., 2013; Zellner et al., 2018 .  ()Fahie, 2005  (

   %

 

Valgus deformities   Varus defotmities 

 )Montgomery and Fitch, 2003  ( 

 % %

 

  ) Fahie, 2005; 

Spinella et al., 2010  .()Tang, 2007 (

  

.  

  

-- :   

            Scar tissue 

   Debridement 

 

 

 

)Fossum, 2004; Sylvestre, 2019.(  

  

  

  



 
--:   

         

 Grafts   

 Hybrid )Sahoo et al., 2007; Schulze-Tanzil et al., 2012; Wang et 

al., 2018  .(  

Auto graft  Fascia lataLatissimus dorsi muscle 

Antero –lateral thigh free flap 

Fascio cutaneous infra gluteal flap  ) Papp et 

al., 2003; Greca et al., 2005; Baltzer and Rist, 2009; Alva et al., 2013 Tsailas, 2017;  

Koh and Wan Sulaiman, 2018; Amro and Ahmed, 2018( 

Allo graft   )Alam et al., 

2013   . Xenograft  

 

)Phipatanakul and Peterson, 

2009; Sarrafian et al., 2010(. 

 )Gamradt  et al., 2007; Gabler 

et al., 2018(

Polyester  )Spinella et al., 2010; Rieu et al., 2017(

 Biomechanical  Biochemical 

 

)Gamradt  et al., 2007.(  

         

   )Spinella et al., 2010; 

Amro and Ahmed, 2018 (.  

  

  

  



 
- : Tendon healing    

        Prognosis  

:-  

-  .  

-   

.  

-    .  

  -      

.  

  -    )Montgomery and 

Fitch, 2003 ; Spinella et al., 2010 . (  

    )Moshiri and oryan, 2013; Hajipour, 2016; Olson and Carlson, 2017; Yan 

et al., 2018 (:- 

- Inflammatory phase  :-   

 .

 Pro inflammatory mediators 

)Moshiri and oryan, 2013; Olson and Carlson, 2017  .  (

)De Long et al., 2011 (  -  %

 

 -  . 

 .

)Moshiri and oryan, 2013; Docheva et  al., 2015; Ruey ,2016; Blomgran, 

2017 (   

  

.  



 
- Proliferation phase  :

III  

)Sharma and Muffili,2006()Milton and Henderson, 1983; Fenwick 

et al.,2002; Montgomery and Fitch, 2003; Sharma and Maffulli, 2006; Yin et al., 

2010 ( Resident 

tenocyte  

)Ruey, 2016 (  

.  

  - Remodeling   :- 

 :-  

- Consolidation :

III I 

Muscle 

force.  

  - : Maturation  

Crosslinking   

)Docheva et al. ,2015; Yan et al., 2018 .( ) Hajipour, 2016 (

 

. 

       ) James et al., 2008; Spinella et al., 2010; Jahani et al., 2015 (

  

Gliding 

  

   Critical  Vascular 

channels  )Fenwick et al., 2002; 



 
Sharma and Maffuli, 2005  (  )Milton and Henderson, 1983; Montgomery 

and Fitch, 2003 ( 

 

  

  .  

  

- :    

  

-- :Grafts or scaffolds:-  

 

)Plikk et al., 2009; Teuschl et al., 2016; Laurent et al., 2018; Qian et 

al., 2019; Li et al., 2019; Yan et al., 2019; Leon et al., 2019( 

 :  

- Autologous :

 Periosteaum  )Atalan et al., 2003; 

Youn et al., 2004; Alkattan et al., 2013;  Daradka et al., 2016   (

)Chen et al.,2009.(  

- Allograft :

  

 Amniotic membrane   

peroneus brevis )Falahi et al.,2016; Anderson et al., 2017  .()Alva et al., 

2013 ( 

.  

- Xenograft :

)Gilbert et 

al., 2007  . (  

-  : :  

  -   Synthetic based scaffold   :



 
 

Polyester polymers  Carbon 

fiber)Docheva et al., 2015; Ruey Na, 2016;  Zellner et al., 

2018()Smith et al., 2016 (

.  

- Biological based scaffold 

Mesenchymal stem cells  tendon stem progenitor cells

Dermal fibroblasts 

Restor  Cuff patch  Repairing graft 

)Gamradt et al., 2007 

Chen et al., 2009; Arrigo et al., 2017; Gabler et al., 2018 (

  

)Longo et al., 2010 (

.  

-Hybrid scaffold 

  Polydioxanone   -

Hydroxybutyrate   Poly-

glycolic acid  )Reverchon et al., 2012; Smith et al., 2016; Alshomer et al., 2018.(

  )Atalan et al., 2003; Gilbert et al., 2007; Moshiri and oryan, 2013 (

   

  .  

  



 
- -: Vascular ingrowth : -  

 

  

 )Koh and Wan Sulaimna, 2018 (

 

  

.  

  

-- :  Bioactive cells :-  

 

PRP 

Induced pluripotent stem

Embryonic stem cells  Mesenchymal stem cells 

Tenocyte stem progenitor )Moshiri and Oryan, 2013; Docheva et al.,2015; de Aro et 

al., 2018   .()Sakaguchi et al., 2005; Albano and Alexander 2011; Arrigo et 

al., 2017;  Gomes et al., 2017 ( Mesenchymal 

stem cells 

Endo and ectoderm   

 

    

Thymus Periodontal ligament.  

       )Docheva et al., 2015 (

Carrier  

 

   

    .

)Yan et al., 2018 ( 



 

 )Docheva et al., 2015 (

  

)Liu et al., 2017 (   

 

.  

  

-- :Growth factors :- 

  

  

Delivery system 

)Sadegh  et al., 2016; Vadodaria et al., 2019 (

 -  )Growth differentiation factor-5 (

- )Bone morphogenic protein-14(

I   ) 

Pacini et al., 2007; Yan et al., 2018; . (  

     )Evrova and  Buschmann, 2017  (PDGF-BB 

)Najafbeygi et  al., 2017 (FGF 

)Majewski et al., 2012 (TGF 

)Ho et al., 2019 (  

Pigment epithelial-derived growth factor  

- )IL-10 (

     .  



 
  

-- :Gene therapy: -    

:  

- Adeno virus 

 Virulence

. 

Gene-Activated 

Matrix (GAM)  .  

- 

  .

)Moshiri  and Oryan, 2013; Docheva et 

al., 2015; Liu et al., 2017. (  

  

-- :Physical therapy  :  

-    Low energy laser radiation : -     

 

)Reddy et al., 

2001; Abid and Abid, 2015; Zellner et al., 2018   ( 

  

 .   

  -  Therapeutic ultrasound: - 

  Caustic energy  

Physical therapy   Deep healing 

  )Mueller et al.,2009 .(  ) Downer, 1976 (

   Quartz crystals  

     -  
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Abstract 
The present article was aimed to assess the healing process of 

experimental entire rupture of Achilles tendon treated with various 

materials from autologous bioscaffold.The study was conducted on 

thirty -six healthy mature local breed dogs, which were randomly 

allocated in four experimental groups. All dogs underwent complete 

Achilles tendon rupture and reconstructed as following: Group1 (control 

n= 6), animals were treated with  tenorrhaphy using modified Kessler 

technique  only; Group 2(n= 6), tenorrhaphy with platelet-Rich plasma( 

PRP); Group 3(n=12), was subdivided to subgroup 1(n= 6), tenorrhaphy 

with a vein scaffold, subgroup 2(n= 6), tenorrhaphy with vein scaffold 

and PRP and Group 4(n=12) ,was  subdivided to subgroup 1(n= 6), 

tenorrhaphy with a peritoneum scaffold, subgroup 2 (n= 6), tenorrhaphy 

with a peritoneum scaffold and PRP. The animal was monitored 

clinically through 60 days, while gross, histolopathological and 

sonographical studies of the surgical site were performed at 15, 30 and 

60 days post-operative. Results revealed that the autologous PRP, vein 

and peritoneum scaffolds have a remarkable effects on tendon healing 

represented by acceleration and improvement of tendon healing through 

increased fibroblastic hyperplasia, reduced adhesion, improved tendon 

function, The utilizing of PRP alone and with a vein or peritoneum 

scaffolds enhanced the healing process of the tendon as the animals 

showed a fastest weight bearing ,increased and improved collagen fibers 

maturation and organization, also increased echogenicity of fibrotic 

tissue by ultrasound imaging in comparison with animals treated 

without PRP. The peritoneum -PRP treated animals demonstrated early 

weight bearing and fastest healing process through histolopathological 

and sonographical studies, while vein-PRP and PRP alone treated 

animals showed fastest healing process through sonographical 

examination  . 



     In conclusions, our results support the use of PRP, also vein and 

peritoneum  alone  or  with  PRP  to  augment  Achilles  tendon  repair  in  a  

dogs model . 
  



 
 

Evaluation of the effect of autologous bioscaffolds 
on the healing of experimentally induced Achilles 

tendon transaction in dogs 
  

A Thesis Submitted  
by 

Asmaa Hussain Allawi 

  
 
To 

The Council of the College of Veterinary Medicine 
University of Mosul 

In  
Partial Fulfillment of the Requirements 
For the Degree of Philosophy Doctorate 

In 
 

Veterinary Surgery /Veterinary Medicine   
  

  
 

Supervised by 
 

Professor 
 

Dr. Layth  Mahmoud Dawoud   
  
  
  
  

A.H.    1441                                                                  2019 A.D  
  
 
 
 
 



  
  
  

     University of  Mosul  
College of Veterinary Medicine  

 
 
  
  
  
  
  

Evaluation of the effect of autologous bioscaffolds 
on the healing of experimentally induced Achilles 

tendon transaction in dogs 
  
  
  

Asmaa Hussain Allawi 

  
 

Ph.D./ Thesis 
Veterinary Medicine /  Veterinary Surgery 

  
  
  

Supervised by  
 

Professor 
 

Dr. Layth  Mahmoud Dawoud   
 

  
  

  
  2019 A.D                                                                                      1441 A.H  


