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INTRODUCTION
The hand is one of the most complicated structures 

in the human body. Although traumatic injuries of the 
small joint of the fingers are relatively rare, the recovery 
period and treatment of these traumas are pretty challeng-
ing. Frequently, even with the ideal treatment, they may 
heal with sequelae. The sequelae of even one proximal 
interphalangeal (PIP) joint often results in global hand 
dysfunction, disabilities in work-related activities, and im-
pairment of daily-life activities.1

Reconstruction of small joints, particularly PIP joints, 
is still a challenging entity. Arthrodesis as one of the ulti-
mate reconstructive options has the disadvantage of static/
immobile reconstruction. Because of thin soft-tissue cover-
age, delicate anatomy and functional work load of the fin-
ger joints, joint arthroplasty and implants frequently bring 
with potential complications such as infection, implant 
loosening, joint contractures, and dislocation resulting in 
revision rates as high as 33% and removal rates of 20%.2,3

With the help of cumulative knowledge and experi-
ence gained from the introduction and popularization 
of toe transfers, free vascularized transfer of the PIP joint 
from second toe becomes one of the major alternatives for 
finger joint reconstruction, especially for young and active 
patients.4,5 It has sufficient stability and range of motion 
(ROM), lacks long-term disadvantages of joint implants, 
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thereby allows painless, autogenous reconstruction with a 
composite flap. Other advantages are growth potential due 
to transfer of epiphyseal growth plates in children and min-
imal donor-area morbidity.6–8 The successful transfer and 
ultimate functioning of joints reconstructed by transfer rep-
resent a state-of-the-art accomplishment in plastic surgery.

According to our literature review, results of free vas-
cularized toe-to-hand PIP joint transfer is discussed con-
cerning the changes in ROM and grip strength9,10 but not 
investigated in terms of functional change in pain relief, 
daily-life quality, and work-related activities with an objec-
tive and consistent method such as a questionnaire.11 We 
tried to evaluate these terms with the help of Disabilities 
of the Arm, Shoulder and Hand (DASH) questionnaire in 
our study.

PATIENTS AND METHODS
In this prospective study, 7 cases of free vascularized 

PIP joint transfer were analyzed. The measurements for 
active/passive ROM, grip/pinch strength has been done 
and DASH-questionnaire has been filled preoperatively 
and 1-year postoperatively.

All patients were male and right-handed. Mean patient 
age was 29.4 (16–45). Mean follow-up period was 20.3 
months (12–25). Details of the etiology, type and loca-
tion of the trauma, recipient area and flaps are given in 
 Figure 1. Operated PIP joints were totally ankylosed in 3 
cases and severely damaged in the 4 others.

Flap design includes a skin island on the tibial side 
of second toe, a superficial vein in connection with this 

 island and tibial side digital artery (Fig. 2). After defining 
ideal length of bones, the phalanges were cut and flap was 
divided (Fig. 3).

Fig. 1. table showing patient details and active–passive RoM values.

Fig. 2. Flap design.
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RESULTS
Mean active ROM was 3.6º (0–14º) preoperatively and 

increased to 24.1º (13–43º), similarly mean passive ROM 
increased from 11.9º (0–29º) to 31.6º (19–53º) in postop-
erative 1-year measurements (Fig. 1).

Mean grip and pinch strength increased from 52.1 to 
58.6 lbs and from 5.1 to 5.9 lbs., respectively. Grip strength 
changes revealed that especially in 3 cases the values in-
creased more than 25% (Fig. 4), and these cases also have 
relatively higher ROM values. These findings support the 
successful joint transfer as the ideal reconstruction meth-
od for the young and actively working patients.

Mean preoperative and postoperative DASH scores 
were 41.3 and 30.3. A change above 10 points might be 
interpreted as functionally significant12 and declining 
DASH scores are interpreted as improved functional sta-
tus. Mean decrease in our series is 11 points, and 4 of 
the decreasing scores are above 10 points. Mean value 
of work module DASH scores decreased from 70 to 25 
points (Fig. 4).

The only case for which the performing arts module 
DASH score was calculated had a decrease from 100 to 0, 
and therefore can be interpreted as a total recovery from 
nonfunctioning state. This patient was considered as the 
most favorable case, with decreasing standard DASH score 
from 50.8 to 5 and work module DASH-score from 75 to 
25 points and the highest postoperative ROM values (See 

Fig. 3. Flap on the table with markings. a, tibial side digital artery; v, 
dorsal vein; N, tibial side digital nerve; and t, extensor tendon.

Fig. 4. table showing detailed grip and pinch strengths, dasH scores.
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video, Supplemental Digital Content 1, which displays de-
tails in Case 1. This video is available at http://links.lww.
com/PRSGO/A776).

In postoperative 1 year, all joints are evaluated in terms 
of extensor lag. A mean value of 36.4º (17–53º) were cal-
culated (Fig. 4).

In 1 case, early postoperative (12 hours) exploration 
was required due to arterial compression in the subcuta-
neous tunnel.

DISCUSSION
Mean active ROM values after free vascularized PIP 

joint transfer reported in literature range between 23.6º 
and 53.7º.2 In our series, mean active ROM was 24.1º. The 
reported highest active ROM value is 63º13; in our series, it 
is measured as 43º. If the cause of relatively low mean ac-
tive ROM is investigated, we encounter 3 cases that might 
be interpreted as average results with active postoperative 
ROM values lower than 20º.

First of these cases required early postoperative re-
vision surgery due to arterial insufficiency. Possibly the 
lower ROM value resulted from the necrosis of the hya-
line cartilage due to the early ischemia. After ischemic 
period, the hyaline cartilage transforms to the fibrous 
cartilage, which significantly limits gliding and motions 
of the joint.

Bony fixation in the second case was maintained by 
plate-screws and the patient undergone a revision surgery 
for tenolysis. This may be the result of excessive soft-tissue 
dissection and periosteal stripping during the implemen-
tation of plate-screws.

The last case with average result did not continue the 
intense physiotherapy and rehabilitation program. This 
indicates the importance of patient motivation and com-
patibility with physiotherapy for the optimal result after 
joint transfer.

Many bony fixation techniques such as cerclage wires, 
K-wires, plate, and screws are defined between finger and 
joint flap.9,14 All of them are used in our series, and best 
results were obtained with cerclage wires. Main determin-
ing factors for fixation methods are bone stock, bone qual-

ity, and sizes of phalanges. Bone fixation certainly requires 
careful planning. Major discrepancies between donor and 
recipient phalanges will result in complications.

Especially, extensor lag is defined as an unavoidable 
result of free vascularized joint transfer.15 In the litera-
ture, all series report mean extensor lag values rang-
ing between 17.1º and 42.5º.16 The cause of extensor 
lag and corrective methods are well defined in litera-
ture.4,5,11,15–17

The improvement in ROM, increasing grip strength, 
and declining DASH scores in our study indicate that free 
vascularized joint transfer improves patients’ daily-life 
quality and work-related activities via providing a func-
tional joint if performed with appropriate indications, 
careful planning, and meticulous surgical execution.
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