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ABSTRACT: 

Ectrodactyly is a rare anomaly seen in the appendicular skeleton and characterized by a cleft or split between bone and 
soft tissue in the distal regions of the extremities. Ectrodactyly may be associated with the absence and hypoplasia of 
several carpal-metacarpal bones, phalanx duplication, or metacarpal synostosis. In this case report, a 2-years-old mixed 
breed male dog was presented withhold up the left forelimb and inspectional abnormality with a cleft. In the radiographic 
images, it was observed that the fourth phalanx and the fourth distal carpal bone were absent in the related extremity, the 
cleft extended up to the carpal joint and there was an incongruity between the radius and ulna. The cleft between the 
metacarpal bones was stabilized using 2 lag screws and corticocancellous bone graft. The incongruity between the carpal 
joints was eliminated by pancarpal arthrodesis and ulna ostectomy was performed for the incongruity between radius and 
ulna. It has been observed that postoperative physical therapy exercises with correlated methods have positive long-term  
results in the related extremity. 
 

 
2 yaşlı melez ırk bir köpekte ektrodaktili olgusu 

ÖZET: 

Ektrodaktili, apendiküler iskelette görülen nadir bir anomali olup, ektremitelerin distal bölgelerinde kemik ve yumuşak 
doku arasında şekillenen yarık ya da bölünme ile karakterizedir. Ektrodaktili birkaç karpal-metacarpal kemiğin 
yokluğu/hipoplazisi, phalanks duplikasyonu ya da metacarpal sinostos ile ilişkili olabilir. Bu olgu sunumunda 2 yaşında, 
melez ırk, erkek bir köpek, sol ön ekstremitesini yukarıda tutma ve dış bakıda gözlenebilen bir yarık şikayeti ile getirildi. 
Alınan radyografik görüntülerde ilgili ekstremitede dördüncü phalanx’ın ve dördüncü distal carpal kemiğin olmadığı, 
yarığın carpal ekleme kadar uzandığı ve radius ile ulna arasında uyumsuzluk olduğu görüldü.  Metacarpal kemikler 
arasındaki yarık 2 adet lag vidası ve kortikokansellöz kemik grefti kullanılarak stabilize edildi. Carpal eklemler arasındaki 
uyumsuzluk pancarpal artrodez yöntemi ile giderildi ve radius ile ulna arasındaki uyumsuzluk için ulna ostektomisi 
uygulandı. Uygulanan korrektif yöntemler ile operasyon sonrası uygulanan fizik tedavi egzersizlerinin, ilgili 
ekstremitedeki uzun dönem sonuçlarının olumlu olduğu gözlenmiştir.  
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1. Introduction 

Ectrodactyly is rare dysostosis of the appendicular skeleton. It is a congenital abnormality that occurs due to 
the deficiency of one or more structural components, which is shaped by a developmental disorder during 
embryogenesis (9). It is known with various names including splint hand deformity-hipodactyly-oligodactyly or lobster 
claw syndrome (4).  

It is characterized by a cleft or division that is shaped in varying degrees between bone and soft tissue in the 
distal regions of the extremities (2, 21). Ectrodactyly can be associated with absence / hypoplasia of the carpal-
metacarpal bone, phalanx duplication, or metacarpal synostosis (4, 12). The cleft can extend from phalanges to 
metacarpal bones, carpal joints, and even antebrachium (2, 15). Ulna can be shorter in the affected extremity and 
luxation in the elbow joint (8, 14).  

The disease is generally unilateral. Up to now, two bilateral cases have been presented (3, 4). The disorder has 
been seen in many mammal species such as dogs (11), cats (20), foals (1), sheep (17), calves (18), primates (5), tigers 
(16), and amphibians (10). In humans, it is frequently seen with tibial aplasia, craniofacial defects (cleft palate), and 
urogenital anomalies (13). In this study, it was aimed to increase the quality of life of the dog by performing the surgical 
management of ectrodactyly, which is a rare case. 

2. Case Story 

A 2-years-old male mixed breed dog was presented with non-weight bearing left forelimb and cleft on the paw 
to Kırıkkale University Veterinary Faculty Research and Application Hospital. During the physical examination, it was 
observed that there was a cleft between the third and fifth phalanx, including bone and skin, extending to the carpal 
joint region (Figure 1).  

 

                

Figure 1: Cleft from the distal phalanx to the carpal area in the left forelimb. 

Şekil 1: Sol ön extremitede distal phalanxtan carpal bölgeye kadar uzanan yarık. 

It was seen that the fourth finger and the fourth distal carpal bone were absent in the dorsopalmar and 
laterolateral radiographs, and there was a lateral deviation in the third and fifth distal phalanges. Although the ulna of 
the affected limb was shortened compared to the contralateral limb, elbow dislocation did not occur. (Figure 2a and 
2b). The identification of the skeleton of the manus is given in figure 3. 
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Figure 2: Dorsopalmar (a) and M / L (b) radiographic images of the affected limb. 

Şekil 2: Etkilenen extremitenin dorsopalmar (a) ve M / L (b) radyografik görüntüsü.  

 

Figure 3: Dorsopalmar radiography of the affected limb. R-radius; U-ulna; DUE- distal ulnar epiphysis; 
DRE- distal radial epiphysis; A-accessory carpal bone; UCB-ulnar carpal bone; IMR- intermediolateral bone; S- 

Sesamoid bone; DCB I-II-III-distal carpal bone I-II-III; MB-metacarpal bone; PSB-proximal sesamoid bones; PP-
proximal phalanx; MP-middle phalanx; DP-distal phalanx. 

Şekil 3: Etkilenen extremitenin dorsopalmar radyografisi. R-radius; U-ulna; DUE-distal ulnar epifiz; DRE-
distal radial epifiz; A-os carpi accessorium; UCB-os carpi ulnare; IMR-os carpi intermedium; S-Os sesamoideum; 
DCB I-II-III-os carpale I-II-III; MB-os metacarpale; PSB-os sesamoideum proximale; PP-phalanx proximalis; MP-

phalanx media; DP-phalanx distalis. 

Induction of anesthesia was performed with 1 mg/kg i.m. xylazine (Xylazine Bio 2%; Bioveta, Czech 
Republic) and 6 mg/kg i.m. ketamine HCI (Ketasol 10%; Richterpharma, Austria). Anesthesia was maintained with 
isoflurane (Adeka, Turkey) and a continuous rate infusion of lactated Ringer’s solution 10 ml/kg/h i.v. (Ringesol, 
Vilsan, Turkey) was administered 0.2 mg/kg butorphanol i.v (Butomidor; Richterpharma, Austria) was administered 
perioperatively. In the postoperative period, 0.2 mg/kg meloxicam s.c. (Maxicam; Sanovel, Turkey) was used for 
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analgesia (4 days). For the antimicrobial treatment, 25 mg/kg p8h cefazoline iv (Eqizolin; Tüm team ilaç A.Ş, Turkey) 
was administered for five days.  

Bone and soft tissue reconstruction technique with ulna ostectomy and pancarpal arthrodesis was applied in 
the surgical procedure, proximal ulnar ostectomy, with the removal of 1 cm of bone was performed. A corticocancellous 
autogenous bone graft taken from the proximal humerus was placed between the third and fifth metacarpal bones and 
fixed with two 2 mm lag screws bicortically. Periostectomy of the antebrachiocarpal-intercarpal-carpometacarpal joint 
surfaces and pancarpal arthrodesis of the joint was performed by placing three screws proximally and distally with a 
multiaxial locking plate (Figure 4). 
 

           

Figure 4: A / P and M / L view of the extremity on postoperative radiographic images. 

Şekil 4: Extremitenin postoperatif dönemde alınan A / P ve M / L radyografik görüntüsü.  

The limb was put on a gutter splint for two weeks and the dog’s movements were restricted. At the end of the 
second week, passive movements (extension and flexion) and controlled walks were started. Controlled walks were 
applied with 0.75 kg of leg weights attached to the extremity. The patient was discharged after applying physical 
therapy exercises for 3 weeks. At that time, it was observed that the animal used its extremity from time to time while 
walking (Figure 5a). It was observed that the bone healed on the radiographs taken in the postoperative 3rd month 
(Figure 6). It was seen that the animal was using its extremity comfortably in the examination performed in the 
postoperative 6th month (Figure 5b). 
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Figure 5: Clinical photographs of the dog postoperative third week (a) and sixth month (b). 

Şekil 5: Köpeğin postoperatif üçüncü hafta (a) ve altıncı aydaki (b) klinik görüntüsü. 

 

 

Figure 6: A / P and M / L radiography taken at the third month postoperative control. 

Şekil 6: Postoperatif üçüncü ay kontrolünde alınan A / P ve M / L radyografik görüntü. 

3. Discussion and Conclusion 
 

Although cases of ectrodactyly in humans are generally seen with abnormalities such as cleft palate associated 
with ectodermal dysplasia, cleft palate was described in only one case in animals (8, 19). Ectrodactyly is usually related 
to abnormalities in the medial and central ray. The effect of the fourth phalanx, in this case, is similar to previous studies 
(2, 4). Soft and bone tissue separation most often involved the metacarpus. Although concomitants ipsilateral elbow 
luxation might occur in animals with ectrodactyly due to the difference in length between ulna and radius in the 
ipsilateral extremity (4, 7), this alteration was not observed in the presented case. Carring et al. (4) reported that 
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abnormalities such as bone hypoplasia, soft tissue contraction, and bone fusion (syndactyly) can be seen in dogs with 
ectrodactyly. In this study, there is a shortening and hypoplasia of ulna. In previous studies, dogs treated for ectrodactyly 
were mostly between the ages of 2 and 3 months old (2, 6 - 8, 14, 15, 22). However, in this study, the age at which 
brought to the hospital for treatment was two years old. Since the rate of bone healing in young and adult animals is 
not the same, a comparison regarding healing could not be made. On the other hand, a case of ectrodactyly was 
described in a 3-years-old dog and was not surgical treatment due to the presence of concurrent spinal deformation (3). 
In this study, reconstructive surgery techniques were used. 

No treatment is required when the extremity function is not affected in cases. Reconstruction techniques should 
be applied with severe disorders. The primary purpose of reconstruction techniques is to stop the progression of the 
deformity and to increase the animal's quality of life (2, 6 - 8). The most common technique used in ectrodactyly is 
carpal arthrodesis or pancarpal arthrodesis (2). The aim of this study is not to prevent the progression of the deformity, 
but to correct the abnormality and to facilitate the animal to use its extremity. Carpal arthrodesis has been used 
successfully in various animals (2). In this study, pancarpal arthrodesis was applied to eliminate instability in the carpal 
region. Leg weights are effective for building muscle and can increase proprioceptive input (23). We also applied 
exercises with leg weights to strengthen the muscles of the region that became atrophic due to not using the extremity 
and to encourage the animal to use its extremity.  

In conclusion, it was thought that pancarpal arthrodesis, physical therapy, and ulna ostectomy can be used as 
alternative methods in the treatment of ectrodactyly cases seen in different animal species. It was seen that the affected 
extremities are effective in increasing the living standard of the animal by using these methods together. 
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