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= Abstract =

Free Vascularized Bone and Joint Transplantation Using Microsurgery

Moon Sik Hahn, M.D., Han Koo Lee, M.D., Moon Sang Chung, M.D., Jai Myung Jeon, M.D.
and Hee Joong Kim, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

We have experienced 11 cases of large bony defect that were treated using microsurgery since 1981. Free
vascularized bone transplantation was performed in 8 of them, vascularized bone transposition in 2 cases, and free
vascularized joint transplantation in the remaining 1 case.

The causes of the large bony defect were primary bone tumor (4 cases), congenital pseudoarthrosis (3 cases),
open comminuted fracture (2 cases), sequela of osteomyelitis (1 case), and post-traumatic ankylosis of PIP joint of
second finger (1 case).

As a donor, fibula was used in 8 cases, iliac crest in 1 case, rib in 1 case and in the remaining 1 case, the second
M-P joint of foot was transplanted.

In 9 of 11 cases, successful result was obtained and 2 cases were failed because of vascular damage following
tibial lengthening in one case and infection on the grafted area in the other one.

From the above data and review of articles, following conclusions were obtained.

1. Fibula is thought to be the most appropriate donor for the large bony defect in the extremity, especially in
lower extremity, but the donor site must be determined according to the anatomical and physilogical condi-
tion of the patient.

2. After mechanical lengthening of the extremity, it is recommened to perform the microvascular surgery
after sufficient time for the recovery of vascular damage.

But further studies are required for the identification of the change in the vascular tissue following stret-
ching and its recovery time.

3. Progression of the ossification in the epiphysis of transplanted iliac crest was observed and this finding
proposed us the idea that the epiphyseal plate injury or leg length discrepancy will be able to be treated with
free vascularized epiphyseal plate transplantation and the reconstruction of the destroyed joint of growing
children will be possible using free vascularized joint transplantation.

4. As the technique become more popular, the free vascularized bone transplantation is being used for the
reconstruction of the extremity more frequently, but it seems to be wise to restrict its indication to cases
which are impossible to be treated with more simple methods such as vascularized bone transposition or
pedicled bone graft.

Key Words : Bone and joint transplantation, Microsurgery.
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Table 1-1. Case analysis
No Sex Age Diagnosis Donor site Result Cx.
1. F 45  Giant cell tumor, distal radius Proximal fibula S —
2. M 34  Open Fx., tibia ¢ skin defect 11th rib (OS flap) S Mn. An.
3. M 11 Open Fx., tibia € bone & skin defect Iliac crest (OS flap) S Mn.
4. F 10 Sequela of osteomyelitis, humerus  Proximal fibula S -
5. M 6  Congenital pseudoarthrosis, tibia Proximal fibula F -
6. M 1 Congenital pseudoarthrosis, tibia Proximal fibula S —
7. M 29 Chondrosarcoma, proximal humerus Proximal fibula S —
8. M 1 Congenital pseudoarthrosis, tibia Proximal fibula S Fu
9. M 23 Ankylosis, PIP, second finger M-P, second toe F Infection
10. F 22 Giant cell tumor, distal tibia Distal fibula S FU
11. M 19 Osteosarcoma, proximal tibia Proximal fibula S FU

OS flap: Osseocutaneous flap, Mn.: Marginal necrosis, An.: Anemia, S: Success, F: Fail, FU: Follow up.

Table 1-2. Operated vessels

Artery Vein
No. Donor Recipient Donor Recipient
1. Peroneal Radial Peroneal Cephalic
2. Post. intercostal Ant. tibial Post. intercostal Ant. tibial
3. Deep circum. iliac Ant. tibial Deep circum. iliac Ant. tibial
4. Pernoneal (end) Brachial (side) Peroneal Basilic
5. Peroneal Post. tibial Peroneal Post. tibial
6. Peroneal Post. tibial Peroneal Post. tibial
7. Peroneal Post. humeral circum. Peroneal Post. humeral circum.
8. Peroneal Ant. tibial Peroneal Great saphenous
9. Dorsalis pedis Volar digital Dorsalis pedis Volar digital
10. Peroneal - Peroneal —
11. Peroneal - Peroneal —
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1-A. Initial photo. & x-ray finding.
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1-B. Photo. & x-ray finding after multiple debridements
and skin grafts.

Fig. 1. 11-year-old male, open fracture, Lt. tibia (case 3).
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1-D. Immidiate postoperative photo. & X-ray
finding.

1-F. X-ray finding at postop. 7 months. Ossification
of the epiphysis of the transplanted iliac crest is seen.

1-E. Photo. & x-ray finding during electric stimulation.
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A7 %9 LepR A (soaking)l & BFHT G0l o ool¥ 4ze mael olx Yol &F 4FM
AGol 3 7dANE oA FAZ HFHAL debridement s} 2 AW nAEE A%z Dotk
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1-G. Photo. at postop. 7 months.

2-A. Preoperative x-ray finding. 2-B. Immidiate postop. x-ray finding.
Fig. 2. 10-year-old female, sequela of acute osteomyelitis, Lt. humerus (case 4).
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2-D. X-ray finding at postop. 3 months.
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2-F. Photo. at postop. 9 months.
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3-B. X-ray findings during & after electric stimulation. No bony union was achieved.
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3-C. Intraoperative photo. demonstrating nutrient
vessel to the resected segment of fibula.

Do —C

3-D. X-ray & bone scan findings at postop. 1 week. 3-F. X-ray finding at postop. 5 months.
Fig. 3. 13-month-old male, congenital pseudoarthrosis, Lt. tibia (case 6).
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