
Introduction
Radial club hand is a relatively rare deformity with an 
incidence of 0.5 per 10,000 live births [1,2,3]. Petit was the 
first individual to record the first case of radial club hand in 
the year 1733[4]. Radial club hand is divided by Heikel[5] 
into four types out of which Type III and IV are considered to 
be the most common forms[5]. These cases also tend to be 
associated with the greatest amount of radial deviation of the 
wrist. Over the years, the management of radial club hand has 
undergone significant changes. In severe cases (Heikel[5] 
Type III and IV), requiring surgical intervention for deformity 
correction and improvement of function, historically various 
surgical treatment modalities have been performed like ulnar 
osteotomy and splitting the distal ulna for insertion of the 
carpus [6], serial casting and open centralisation[7] , ilizarov 
correction[8,9], reconstruction by a bone graft and non-
vascularized epiphyseal transfer[10],vascularized proximal 
fibular epiphyseal transfer[11]and pollicization[12,13].We 
believe, a staged treatment of radial club hand involving soft 
tissue differential distraction, percutaneous centralization and 
pollicization offers a biological solution to this complex 
problem, for deformity correction and to enhance function.

Procedure : Staged surgical correction of radial club hand 
deformity is done in the following manner-

Stage 1 : Soft tissue differential distraction 
Done by Using a Universal Mini External Fixator (UMEX 
fixator) to slowly distract the soft tissues and correct the radial 
deviation. (Fig. 2 a, b) 
1. Under suitable anesthesia and under all aseptic precautions, 
painting and draping of affected upper limb is done.
2. Two K wires of 1.5 mm diameter each are passed at mid 
metacarpal level, parallel to each other and passing through all 
the metacarpals in the coronal plane.
3. Two K wires of 2 mm diameter each are passed parallel to 
each other at the apex of ulnar bowing, again in the coronal 
plane.
4. These are connected across carpus using universal mini 
external fixator for soft tissue distraction, such that one 
connecting rod is towards the concave (radial) and the other 
towards the convex (ulnar) side of the deformity. It is usually 
possible to passively accommodate these K wires in same 
plane. In case it is not possible to do so, additional frame may 
be constructed so that the distractors are placed in a coplanar 
fashion. (Fig. 2c)

5. After 2nd post 
operative day, 
differential distraction is 
started which involves 
distracting at rate of 
1mm/day on radial side 
in 4 graduated turns of 
1/4th mm each and 

Percutaneous centralization for Radial Club Hand - A Technical Note
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0.5mm/day on ulnar side in 2 graduated turns of 1/4th mm 
each. This is taught to the child’s parents for them to continue 
at home. 
6. Adequate pin tract care is taken with regular pin tract 
dressing on alternate days. Weekly X-rays are taken to confirm 
centralization of carpus over ulna and distraction across 
carpus.
7. The guided differential distraction is continued for 4 weeks 
till the radial deviation of hand is obliterated and the hand is 
visibly angled slightly to ulnar side. 
8. After this is achieved, distraction is stopped and the external 
fixator is kept in static mode for additional one week, to allow 
for the soft tissues to stretch. This stretching of soft tissues 
allows for passive correction of deformity.
Thereafter, as a second stage procedure, external fixator is 

removed and 

percutaneous centralization of carpus over ulna is done. 
On removal of external fixator frame, it is observed that soft 
tissue pliability achieved by distraction allows the hand to be 
placed in over corrected position in relation to ulna. 
(Fig. 3)  

Stage 2: Percutaneous centralization:
1. Neutralizing the hand in relation to forearm, such 
that there is no visible deviation of hand in both 
coronal and sagittal planes. This involves holding 
the hand in line with the forearm in antero posterior 
view and also ensuring that there is no visible volar 
deviation of wrist in lateral view. (Fig. 3)  
2. After flexing the metacarpals to 90 degrees, to 

make the head of 3rd metacarpal more prominent and moving 
the base of the proximal phalynx away, a 2mm K wire is loaded 
on Jacobs chuck T handle and is advanced in retrograde 
fashion from head of 3rd metacarpal. It is passed through the 
distal end of 3rd metacarpal, into its body and exited from its 
proximal end. (Fig. 4)  The positioning of K wire within the 
substance of 3rd metacarpal is important and hence checked 
under image intensifier in both anteroposterior and lateral 
views. (Fig. 5)  
3. With manual traction and manipulation, K wire is then 
centralized over mid portion of distal end of ulnar epiphysis 
and progressed in a retrograde manner, under image 
intensifier guidance. The correct selection of entry point in 
ulna is important to maintain the hand in neutral corrected 
position in relation to the forearm. Checking it under antero-
posterior and lateral views of C-arm ensures that the entry 

point is in the center of distal ulnar epiphysis. (Fig. 6)
4.  In some cases, due to bowing of the ulnar shaft, K wire may 
hit the apex of ulnar deformity and hence may exit more 
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Figure 1: Pre Operative Picture

Figure 3: Passive correction of deformity possible 
after differential distraction using umex fixator.

Figure 2: Soft Tissue Distraction with Umex External Fixator

Figure 4: Percutaneous centralisation : passing k wire through 3rd 
metacarpal

Figure 5: AP and lateral views on C arm taken to check centering of k wire within the body 
of 3rd metacarpal 



distally (middle third) in the ulnar shaft. In such cases, to 
allow for the K wire to exit from proximal 1/3rd aspect of 
ulnar shaft, following methods can be used to straighten the 
ulna:
Closed plastic deformation of ulna (Fig. 7) : pressure is 
applied over the apex of the ulnar 
bow with the thumb and 
deformity is corrected under 
image intensifier guidance. K wire 
is then guided in a retrograde 
fashion into the straightened ulna. 
This K wire prevents the 
deformed ulna from regaining its 
original contour.

Percutaneous ulnar osteotomy (Fig 8) : If plastic 
deformation doesn't help achieving a straightened ulna, ulnar 

osteotomy may be warranted. For this, a stab incision is taken 
over the apex of the ulnar bowing and percutaneous ulnar 
osteotomy is achieved by drilling with a drill bit. K wire is then 
guided into osteotomised ulna such that the coronal bowing is 
maximally corrected (Fig. 9) 
Ideally the K wire should exit from the proximal third of ulnar 
shaft, as proximally as possible. In cases, where minimal 
bowing of ulna is there and apex of ulnar bowing lies in 
proximal 1/3rd of ulna, neither osteotomy nor plastic 
deformation is required and the ulna remodels as the patient 
grows.
5. K wire is then progressed further proximally through the 
ulna such that it exits from its proximal end, as proximally as 
possible. A small nick is made over the skin overlying the K 
wire, to expose the K wire.

6. K wire is pulled out from the proximal end of ulna 
with a nose plier till its distal end gets completely 
buried just within the head of the 3rd metacarpal, to 
allow for free movements of 3rd Metacarpo-
phalangeal (MCP) joint which is checked intra 
operatively. (Fig.10)
7. Excessive length of the k wire is cut off, bending 
and burying the remaining portion under the skin 
and closing the skin incisions primarily with ethilon 
sutures.

8. To immobilize and externally support the fixation, above 
elbow scotch cast is given in 90 degrees of elbow flexion for a 
period of 4 weeks. (FIG 11)
9. After a month, cast is removed and removable brace 

in the form of PVC ulnar gutter splint is given to support the 
wrist and forearm in neutral position. (FIG 12)
10. Active and passive range of motion exercises are 

encouraged for the elbow and fingers of the 
involved hand.
11. The K wire is kept in situ for maintaining the 
alignment of carpal bones over the ulna, till the 
distal ulnar epiphysis widens to accommodate the 
carpal bones. This distal ulnar remodeling is 
assessed with radiographs obtained on regular 3 
monthly follow up visits. (Fig. 13) We believe this 
biological plasticity of distal ulna is better served by 
a closed procedure. K wire is retained in situ for an 

average period of 1.5 to 2 years, after which it is removed. 
Pollicisation is done 3 months after centralization procedure.
12. For K wire removal, under image intensifier guidance, 
a small skin incision is taken over the proximal end of ulna, in 
line with the intraosseous K wire, and blunt dissection is done 
to expose the proximal end of K-wire. In those cases where the 
wire becomes buried under bone due to cortical bone 
covering it, overlying bone is nibbled out and then the K wire 
is exposed. K wire is then removed by withdrawing it 
proximally through this incision. After removal, skin is 
primarily closed with ethilon sutures.

Discussion:    The aim of this technical note is to introduce 
and describe an innovative technique of percutaneous 
centralization in staged treatment of patients diagnosed with 
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Figure 6: K-wire guided into the mid portion of distal end of ulna : progressive retrograde 
passage of K wire

Figure 7: Excessive ulnar bowing may necessitate pressure application at apex of deformity to cause plastic 
deformation of ulna

Figure 8: Percutaneous ulnar osteotomy can be done by stab incision and using a drill bit
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radial club hand. Advantage of this technique is that it being a 
closed procedure, involves minimal soft tissue dissection, thus 
reducing the chances of growth plate injury and is easily 
reproducible after a short learning curve. The current 
treatment method followed, where centralization is achieved 
by an open technique, involves extensive soft tissue dissection 

and has been associated with high rates of physeal injury [14], 
recurrent radial deviation [15], and wrist stiffness [16]. 
Iatrogenic physeal injury can hamper the growth potential of 
the already shortened forearm and can increase the limb 
length discrepancy [14]. Complications of the technique 
described here can be infection leading to K 
Wire loosening and back out or bending of K 
wire, recurrence of deformity [15] and restricted 
wrist range of motion after K Wire removal. 
Since this staged treatment involves usage of an 
UMEX external fixator for soft tissue distraction 
prior to centralization, many parents might be 
apprehensive with the usage of an external 
fixator for 6 weeks duration, hence reducing the 
acceptability of this staged procedure. Many 
authors have described the usage of an external 
fixator for radial club hand correction previously. 
On the other hand, in those patients in whom 
the radial deviation of hand is passively 
correctable prior to the start of treatment, 
primary objective, which is to maintain neutral 

hand forearm position, can be achieved by directly 
percutaneously centralizing the hand without soft tissue 
distraction. A long term follow up study of a large sample size 
is required to establish the efficacy of this technique and 
document the complications associated with it.
Summary:    The technique of percutaneous centralization of 

carpal bones over radius is recommended as part of a staged 
procedure, following soft tissue distraction with UMEX 
fixator. It is an innovative biological approach relying on 
realignment of soft tissues and remodeling of distal ulnar 
physis. It has been described here for treatment of Type III 
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Figure 9: Guiding the k wire into osteotomised ulna under c 
arm

Figure 13: Remodelling of ulna : increased width of distal ulna on follow up

Figure 10: K wire pulled out from proximal end of ulna : till distal end of 
k wire gets buried just within the head of 3rd  metacarpal.

Figure 11: Post op xray showing osteotomised ulna being held by k wire ; above 
elbow scotch cast given in 90 degree elbow flexion Figure 12: After removal of cast forearm is protected in a 

splint
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and IV radial club hands and for patients with age equal to or 
less than 2 years at the time of primary surgical intervention. 
Advantage of this technique is that it involves minimal soft 
tissue dissection and is easily reproducible after a short 
learning curve.

Conclusions

Distraction techniques using monolateral and Ilizarov external 
fixators have an important role in the treatment of Congenital 
Radial club hand. They help lengthen the short radius and the 
shortened ulna along with deformity correction of the ulna 
either at the proximal or distal level. They ease the operations of 
centralization of the wrist by reducing the need for extensive soft 
tissue distraction. Recurrent deformities are easily corrected by 
distraction techniques. It aids displacement of the carpus to the 
ulnar border of distal ulna in Ulnarization.  This procedure 
improves appearance of the hand by correcting the deformity, 
prevents its recurrence but preserves the mobility of the wrist. 
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