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Abstract 

Cleft hand is a congenital hand anomaly, which is characterized by the absence of one 

or more central digits (II, III and/or IV) of the hand and/or foot. The clinical appearance is 

very irregular, and treatment of cleft hand involves cosmetic and functional considerations. 

Due to the great clinical variability, the choice of the appropriate surgical procedure is difficult as 

there is no single surgical procedure to treat all cleft hands.   

We present a case of bilateral cleft hand in an adult male patient (24 years of age). The patient 

presented with cleft hand of both hands; the right hand more severely affected with missing middle 

metacarpal and finger, typical V cleft with wide interdigital space, normal first web space and 

incomplete syndactyly of IV-V finger. Since his main concern was the cosmetic appearance of the 

right hand and there was good function in the thumb and index finger, the logical choice was to close 

the central cleft and preserve the function he already had. Postoperatively, the patient gained useful 

grip with all fingers, a satisfactory range of motion and preserved useful pattern of pinch. The 

cosmetic appearance improved substantially, much to the patient’s satisfaction.   

To the best of our knowledge, this is the first reported case of cleft hand in our country. For an 

adult patient to whom the aspect of cosmetic appearance is very important, surgery is indicated for 

cosmetic improvement, but care must be taken not to sacrifice the functionality of the hand. 

Keywords: hand, fingers, hand deformities, congenital, limb surgical procedures, operative, 

reconstructive surgical procedures.  
 

Introduction 

Central deficiency of the hand (also known as cleft hand, SHFM - split hand/foot 

malformation, manus fissa, lobster hand, ectrodactyly) is a congenital hand anomaly caused 

by a defect in the central part of the apical ectodermal ridge during embryological development, 

which is characterized by the absence of one or more central digits (II, III and/or IV) of the 

hand and/or foot
[1]

. According to the updated IFFSH classification of congenital upper limb 

anomalies, the so-called OMT (Obert, Manske, Tonkin) classification
[2]

, this anomaly is 

classified in category I B: malformations due to abnormal axis formation/differentiation of the 

hand plate, and further subcategorized (iii c) as a complex anomaly suggesting that multiple 

axes can be involved in its development
[2]

. The clinical appearance of this congenital deformity is 

very irregular and can vary from a simple soft-tissue cleft between the long and ring fingers 

without loss of digits to suppression of all osseous elements of the hand except for the little 

finger ray
[3]

. Historically, there have been many attempts to clinically classify different phenotypic 
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presentations of this anomaly: typical and atypical cleft hand
[4]

, status of the thumb web
[5]

, 

presence of associated anomalies
[6]

, and radiological morphology
[3]

, among others. 

Classically, this anomaly appears as a "V-shaped" cleft in the hand with a variable degree of 

deformity, the phalanges of the affected digits are absent, and the metacarpals are present. The 

deficiency is typically bilateral
[1,7]

. The defect does not include deficiencies of the wrist but 

associated carpal coalition and proximal radioulnar synostosis have been reported
[6,7]

.  

The incidence of cleft hand is difficult to determine due to its phenotypic variability, but it is 

generally accepted that this anomaly appears as 1 in 90,000 births and 1 in 120,000 within the 

population
[8]

. Bilateral cleft hands are observed in 56% of patients, while unilateral deformity is 

present in 44% of cases
[9]

.  
There is no conservative treatment for this anomaly. Treatment of cleft hand involves 

cosmetic and functional considerations. Mild cases that are causing little functional impairment 

are left untreated. Surgical treatment is directed towards restoration of the first web space for 

function, cleft closure, syndactyly release and further procedures for any additional deformities. 

Repetitive surgery for any recurring deformities might be needed. Due to the great clinical 

variability of this congenital malformation, the choice of the appropriate surgical procedure is difficult 

as there is no single surgical procedure to treat all cleft hands.  Functional and surgical classifications 

have been proposed to simplify the indication for and choice of surgery. Sandzén classification
[10]

 is 

based on three types, which differ completely in inheritance pattern, characteristic features, 

bilaterality, and functional management, but have one common denominator-central metacarpal 

deficiency or absence. Manske and Halikis
5
 proposed a classification and treatment according 

to the characteristics of the thumb web, which are more important to the function of the hand 

than are the central deficiency features, so surgery should be addressing the thumb web first 

and then closing the cleft. The recent DAST concept
[11]

 uses the morphological determinants of 

function for the cleft hand and includes: number of missing digits (D), associated anomalies (A), the 

site of the cleft (S) and functional state of the thumb (T). Further, numerical values have been 

assigned under each head in an increasing order of complexity. Depending on the status and 

complexity of the cleft, available surgical procedures are then classified into three types applicable for 

each cleft.  

The optimal time for surgery of the cleft hand is at the age of 12-18 months
[6.11,12]

, with 

additional surgeries completed before school age.  

 

Case report 

We present a case of bilateral cleft hand in an adult male patient (24 years old at time of 

surgery). The patient comes from an impoverished and undeveloped rural background, and he was 

told there is no treatment for his deformity and was never examined by a doctor. He finally was able 

to seek medical treatment when he became independent. Out of 7 siblings in his family, only one of 

his sisters beside him is affected with this condition, but her cleft hand is unilateral, mild, and almost 

identical to his left hand. Both he and his sister have no associated cleft foot or syndromic conditions 

and are otherwise healthy. The patient presented with cleft hand of both hands (Figure 1); the right 

hand more severely affected with missing middle metacarpal and finger, typical V cleft with wide 

interdigital space, normal first web space and incomplete syndactyly of IV-V finger (Figure 2). The 

left hand is missing the middle finger, but all the metacarpals are present, there is no syndactyly and 

the first web space is normal (Figures 1,4). The X-ray of the right hand showed a visible remnant of 

the third metacarpal as part of the fourth metacarpal (Figure 3), impinging on the second metacarpal. 

The patient has been using the right hand his whole life, mainly for grip and pinch with his 

thumb and index finger. He was unable to use the ulnar side of the hand. Mainly, he was very 

unhappy with the physical appearance of his right hand and his main concern was not being able to 

get married because of his visible deformity.  
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        Fig. 1. Bilateral cleft hand 

 

 
Fig. 2. Right hand with central wide cleft, absent middle finger,  

normal first web and incomplete syndactyly of IV-V finger 

 

 
    Fig. 3. X- ray of right hand 
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  Fig. 4. X- ray of left hand 

 

In preparation for surgical treatment, we had to find the most suitable surgical procedure for 

this type of cleft hand, considering the age of the patient and the desired cosmetic appearance of the 

hand. According to the Sandzén classification, this cleft hand can be classified as type II. Type 

II reconstructive procedures should provide as effective a pinch and grasp as possible between 

the radial and ulnar columns by deepening the central cleft, excising "digital nubbins" and 

any impinging skeleton, and performing rotational osteotomies of either metacarpal base or 

both and, occasionally, transfer to provide active digital flexion
[10]

. We classified this patient 

as Manske and Halikis type I - normal first web, and they propose no surgical intervention for this 

type of cleft hand
5
. Using the DAST concept, we classified this patient as D1 (one missing digit), A0 

(no associated anomalies), S1 (site of the cleft- central) and T0 (functional status of the thumb - 

normal)
[11]

. When there is wide central cleft with normal thumb and index finger, the author’s 

recommended procedure is the Barsky technique of creating a commissure
[11]

.  

We could not find any references in the literature regarding surgical treatment in an adult 

patient with cleft hand as these cases are operated on at an early age. Since the patient’s main concern 

was the cosmetic appearance of the hand and there was good function in the thumb and index finger, 

we felt that the logical choice was to perform single surgical procedure which will close the central 

cleft and preserve the function he already had.   

Surgery: Following the description of the Barsky technique
[13]

 for closure of cleft, we 

made a diamond shaped skin flap on the medial side within the cleft, with its base distal and 

leveled it with the web space of the existing fingers. This flap was to form the new web after 

closure of the cleft. We removed the remnant of the third metacarpal which prevented the 

metacarpals to be drawn together. Metacarpals were then approximated by two heavy sutures 

passed through holes drilled in the bones just proximal to their heads. We sutured the deep 

tissues. Then we sutured the flap in place so that it bridges the gap near the bases of the 

adjoining fingers. The remaining dorsal and palmar skin edges were sutured in a zig-zag 

fashion. We also performed separation of the syndactyly between IV and V finger. The 

patient’s hand was placed in a cast postoperatively for one month, and then in a splint for 

overnight use.  

Results of surgery: The functional outcome and patient’s satisfaction were followed 

up postoperatively for one year and at 15 years. The patient gained useful grip with all 

fingers, a satisfactory range of motion and preserved useful pattern of pinch (Figures 5,6,7). 

A shorter index finger and ulnar deviation of the index and ring finger were observed 
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postoperatively, but the functional result was still satisfactory. The cosmetic appearance of 

the hand improved substantially, much to the patient’s satisfaction (Figure 5). At 15-year 

follow-up, the final result was very satisfactory - with preserved range of motion, preserved 

postoperative appearance of the hand and no complaints from the patient (Figure 8). He got 

married 5 years after surgery and he is a father of one son who is healthy with no congenital 

anomalies.  

 

 
        Fig. 5. Right hand at 15 year follow-up 

 

 
Fig. 6. Right hand - Postoperative functional result 

 

 
Fig. 7. Right hand - Postoperative functional result 



Foteva M. Surgical treatment of congenital central deficiency of the hand in an adult patient 
 

153 

 

 
             Fig. 8. At 15-year follow-up, X- ray - both hands 

 

Conclusion 

To the best of our knowledge, this is the first reported case of cleft hand in our 

country.  A cleft hand has been described by Flatt as "a functional triumph and a social 

disaster"
[14]

 referring to the high degree of functionality of most hands with this deformity 

despite its atypical and malformed appearance. Even so, surgical intervention, in most cases, 

can improve the appearance of the hand without significantly affecting the functional outcome. 

Most patients are operated at an early age for best functional results, but occasionally there is 

an adult patient to whom the aspect of "social disaster" or cosmetic appearance is very 

important. For these patients, surgery is indicated for cosmetic improvement, but care must 

be taken not to sacrifice the functionality of the hand. Our patient was treated surgically and 

excellent results were obtained, with functional and cosmetic appearance improvement. Of all 

the proposed surgical classifications, we find the DAST classification most applicable, easy 

to understand, and helpful for the surgeon in deciding which type of surgical procedure to use 

in individual patients with cleft hand. 
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