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FREE VASCULARIZED JOINT TRANSFERS 
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Abstract 

Fourteen free vascularized joint transfers were 

performed on 10 patients, between 1993-1996. Nine 

patients were male and one was female. Causes of 

injury were; saw in 6 patients, fIre gun in 2 and loom 

in the other 2. 

For 4 MCP joints in our series, 2 MTP had 2 

PIP joint transfers from the feet were performed and 

for the 10 PIP joints, transfers of 7 toe PIP joints and 

3 finger DIP joints, which could not be replanted, 

were performed. 

The average follow-up was 17.5 months and 

the average range of motion was 31.07°. Due to 

infection, artrodesis was done in patient. Loss of joint 

resulting from circulation problem was not observed 

in any patients. Out of 14 joints transferred 12 good, 

1 poor and 1 unsuccessful result was obtained. 

The most frequent problem encountered was 

limitation of motion, especially in extension. Free 

vascularised joint transfer is a biological 

reconstruction system which should be chosen for 

children and young people with traumatic MCP and 

PIP joint injuries accompanying large soft tissue and 

bone defects because of the growth potential (1, 5). 

Material and Method 

Fourteen vascularized free joint transfers were 

applied to 10 patients, one of whom was a female. 

The minimum age was 16, the maximum 37 and the 

average 27 (Table 1). 

There were involvement of 6 second fingers, 

4 third fingers, 1 fourth fInger and I fifth finger 

(Table 1). 

A. BORA (**) 


Causes of injury were: saw in 6 patients, fire 

g6.ns in 2 patients and loom in 2 patients (Table 1). 

There' were 10 PIP and 4 MCP joint 

involvements. In 14 joints, the cause of injury was 

trauma accompanied by large soft tissue and bone 

defects. 

Free vascularized joint transfer was applied to 

8 patients on an emergency basis, to 1 patient at late 

primary stage and to 1 patient electively. 

For 4 MCP joints in our series, 2 MTP and 2 

PIP joint transfers from the feet were performed, and 

for the 10 PIP joints, transfers of 7 toe PIP joints and 

3 finger DIP joints, which could not be replanted, 

were performed (Table 1). 

The minimum period of follow-::up was 6 

months, the maximum 34 months and the average 

17.5 months (Table 1). 

The Technique of Surgery 

Initially the debridement of the injury, and 

then the dimension of the soft tissue and bone defects 

were assessed. In transfers from foot to hand, the 

radial artery and the cephalic vein were prepared on 

the dorsum of the hand. If the joint is to be transferred 

from a finger that cannot be replanted, one or two 

veins on the dorsum of the recepient fInger and one 

of the digital arteries were prepared. 

In the donor zone, the necessary skin flap was 

drawn on the PIP and MTP joints of the 2nd toe. 

Dorsalis pedis, the 1st. dorsal metatarsal artery and 

vena safena magna were dissected on the dorsum of 

the foot. The artery on the tibial side of the transferred 

Figure 1: 20 years old. male patient. HeW left hand PIP injuries. We applied vascularized joint transfer. The results after one years. 
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joint was preserved middle phalanx was disarticulated 

from the DIP joint. Proximal phalanx is either 

disarticulated from MTP joint or osteotomised from 

the proximal of the phalanx in accordance with the 

length of the bone defect. The flexor mechanism is 

left on the foot. However, the extensor tendon is taken 

together with the joint. The joint to be transferred is 

completely dissected from the surrounding tissues, 

except for the vascular system. The toumiquet is 

released, and the circulation is controlled (2, 3, 9). If 

there is adequate circulation, the joint pedicule is 

separated and placed on the defect on the hand. 

Cerclage wire and K-wire were utilised for the 

fixation. In order to prevent extensor lag, the fixation· 

was performed absolutely in extension position and 

the extensor mechanism was thoroughly repaired (2, 

3, 6). In the transfers from the foot, in all cases we 

amputated the donor toe from which the joint transfer 

was carried out in order to solve the problems of 

wound closure (3). If joint from a finger which cannot 

be replanted is to be transferred, preparations were 

made as in replantation surgery. Physiotherapy 

satarted at the 4th or 5th weeks. 

No patients had problems of pain or instability. 

With regards to the motion, the patients were 

evaluated according to following criteria: it was 

regarded as excellent if the range of motion was 60° 

or above, good between 300 and 5°, poor between 1 ° 

and 290 and unsuccessful if there was no motion (2). 

Considering these criteria, we did not have any 

excellent results in our series. The results we obtained 

were: good in 12 joints, poor in I and unsuccessful in 

I (Table 1). 

The poor result was obtained from the 5th 

finger PIP joint and the range of motion was 200 
. 

The joint which artrodesis was performed due 

to infection was regarded as unsuccessful. 

No patients had vascular c'omplications, and no 

walking problems were observed in transfers from the 

foot. 

Discussion 

MCP and PIP joint have a vital role in the 

functioning of the hand (3, 10). Functional range of 

motion is 61 0 in the MCP, 60° in the PIP and 39° in 

the DIP (4). The treatment of joint is extremely 

difficult (5). The ideal treatment method should be 

painless, stable and permanent, allow adequate range 

of motion and have growth potential (2, 3, 5, 6). 

Reconstruction methods applied today are: 

arthrodesis, joint prosthesis, perichondral arthroplasty. 

and vascularized and non-vascularized free joint 

transfers. no consensus has been reached on any of 

these methods yet (1, 2,3, 5,6,9, 10, 11). 

Artrodesis: It indication is rather limited in 

children and in multiple-joint (2,3, 54, 8, 9). 

Figure J: 20 years old. male patient. Hehad left hand PiP injuries. We applied vascularized joint transfer. The results after one years. 
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Table /- Patients who Received Vascularised Joillt Trallsfer and the Results. 

Cause of Injured Involved Transferred 
No Age Sex Injury Finger Joint Joint 

I 17 M Saw Left hand 2nd Finger PIP Left Foot 2nd Finger PIP 
-

Right hand 2nd Finge 2nd Finger -> PIP Right Foot 2nd Finger -> PIP 
2 16 M Loom 2nd Finger -> MCP Right Foot 2nd Finger -> MTP 

Right hand 3rd Finger 3rd Finger -> Mep Right Foot 3rd Finger -> PIP 

3 19 M Saw Left hand 4th Finger 4th Finger -> PIP Right Foot 2nd Finger -> PIP 
Left hand 5th Finger 5th Finger -> PIP Right Foot 3rd Finger -> PIP 

4 37 F Loom Left hand 2nd Finger PIP Left Foot 2nd Finger -> PIP 

5 28 M Saw Left hand 2nd Finger 2nd Finger -> PIP Left Foot 2nd Finger .> PIP 
2nd Finger -> Mep Left Foot 2nd Finger -> MTP 

------------

6 25 M Saw Left hand 2nd Finger PIP Left Foot 2nd Finger -> PIP 

7 33 M Fire gun Left hand 3rd-F:inger Mep Right Foot 2nd Finger -> PIP 

Non Replanable 
8 31 M Saw Left hand 2nd Finger PIP L.eft Foot 3rd Finger -> DIP 

Non Replanable 
9 30 M Saw Left hand 3rd Finger PIP Left Foot 2nd Finger -> DIP 

---------

Non Replanable 
10 37 M Fire gun Left hand 3rd Finger PIP Left Foot 2nd Finger .> DIP 

---------

AROM ARC 
(+) (+) Pain Instability 

------------

30/85 55 0 0 
------------

30/65 35 0 0 
40/75 35 0 0 
45180 35 0 0 

30/60 30 0 0 
45165 20 0 0 

35165 30 0 0 

35165 30 0 0 
30/70 40 0 0 

25155 30 0 0 

30/60 30 0 0 

0 0 0 0 

30/60 30 0 0 

30/65 35 
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Table 1I: 	 Comparison afthe Our Results and the Ulera

ture 

No of Joints Active Range of 

Transfernd Motion ARC(+) 

Kuoe£aL 6 13/47 34 

O'Brien et al. 7 26/59 33 
, 

Tsai et aL 9 22155 33 

Foucher et al. !O 34.5/66.7 32.2 

Yoshiro et al. 4 (NA)* 50 

Ellis, Hanna, Tsai 31 17.1 144.3 27.2 

Our Results 14 31.07/62.14 3L07 

Joint prosthesis: This is a method which has 

contraindications in children, and in injuries with soft 

tissue and bone defect (2,3,5,11). 

For perichondral Arthroplasty: The should 

be only a chondral lesion, not a bone defect (7, 8). 

None of the methods of arthrodesis, joint prosthesis 

or perichondrial arthroplasty had an indication of 

application in our series because all the joint injuries 

in our series were accompanied by soft tissue and 

bone defects. 

Fibrosis and degenerative arthritis is an 

inevitable result of non-vascularised free joint 

transfers. There is no potential of growth (1, 2,3,5,6, 

9, 11). 

Since non-vascularised free joint transfer is 

an abandoned method in literature due to problems 

such as limitation of motion, arthrosis and lack of 

growth potential, was not performed in our series. 

Vascularized joint transfer is not an ideal, 

but a nearest-to-the ideal reconstruction method 

because it allows the transfer of all the components of 

the joint, that is the skin, tendon cartilage, ligaments 

and bone in a single session and has growth potential 

(1,2,3,5,6, 10, ll~ 

In order for this method to be applied, the 

flexor mechanism should be unaffected, the patient 

should be under 40. 

The health of the flexor mechanism and the 

patients being motivated and young served as our 

indication criteria. 

Vascularized joint transfer can be carried out 

pediculed or 	 freely. The free ones require 

microsurgery tehnique and are taken from the toe or 

the finger which cannot be replanted (3). It is the most 

" difficult of the free tissue transfers because merely 

staying alive is not sufficient, it should also have an 

adequate range motion (1,5,6). 

The most frequent problem encountered is 

limitation of motion, especially in extension. In order 

to avoid this, the fixation of the joint should be done 

in extension position and the extensor mechanism 

should be thoroughly repaired (1, 2, 3, 5, 6, 9, 10, 11). 

The most frequent problem we encountered in 

our cases was again limitation of motion and the 

average range of motion was found to be 31.070 
• 

Conclusion 

Although the desired range of motion can not 

be obtained. vascularised joint transfer is a 

reconstruction method which should be prefered m 

single finger injuries with large composite tissue 

defects or multiple joint injuries in children and 

young people because it allows composite tissue 

transfers of the skin, tendon cartilage, bone and joint 

capsule (1,5). 
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