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The 4+5th Extensor Compartmental Artery- Pedicled Vascularized Bone
Graft in Lichtman Stage l11 Kienbock’s Disease

Soo-Hwan Kang, M.D., Chol-Jin Kim, M.D., Yang-Guk Chung, M.D., Ji-Hyun Ryu, M .D.
Department of Orthopedic Surgery, College of Medicine, The Catholic University of Korea, Seoul

Purpose: The purpose of this study was to evaluate the clinical results of the 4+5th extensor compart-
mental artery pedicled vascularized bone graft in advanced Lichtman stage |11 Kienbock' s disease.

Materials and Methods: Eight patients with advanced Lichtman stage 111 Kienbock’s disease who
underwent the 4+5th extensor compartmental artery pedicled vascularized bone graft and followed up
more than 1 year were analyzed retrospectively. There were 3 men and 5 women. The mean age was 43.6
years old. Two patients were Lichtman stage I11A and six patients were I11B. The clinical outcomes were
evaluated with radiocarpal joint pain, range of motion, grip strength, carpal-height ratio, radioscaphoid
angle, return to daily living activity and/or work. The mean follow up period was 38.5 months (range
from 12 to 86 months).

Results: On last follow up, the pain was disappeared in 6 patients, and mild occasional pain was
remained in 2 patients. Mean radiocarpal joint flexion and extension were 55 degrees and 60 degrees,
87% and 88% of the normal side, respectively. The carpal-height ratio was maintained or improved in 6
patients and slightly decreased in 2 patients. Radioscaphoid angle were improved or maintained in 7
patients. Mean grip strength was 67 |b, 93% of the normal side. All 8 patients returned to daily living
activities and/or their previous works.

Conclusion: The 4+5th extensor compartmental artery pedicled vascularized bone graft prevented the
progression of disease and provided clinical improvement even in advanced Lichtman stage ||
Kienbock's disease.

Key Words: Kienbock’s disease, Lichtman stage |11, Vascularized bone graft, 4+5th extensor compart-
mental artery
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Fig. 1. The surgical procedures. (A) Elevated the 4+5th ECA pedicled bone block from distal radius (B) Curettage of
necrotic bone. Four needles around the lunate were helpful to localize the instruments and to prevent cortical
perforation during removal of necrotic bone (C) Verification of blood flow after tourniquet deflation (D)
Elevated pedicled bone graft was inserted into the lunate with the proximal-distal direction of cortical bone.

Table 1. Summary of the outcomes of the patients at the last follow-up

Grasp power ) RSangle Returnto o )
Case Sex Age *Stage FIU Pain Flex/Ext (involved CH ratio (pref ADL Functiona
(Mo) /normal) Ib (prefpostop) postop) Iwork outcome

1 F 48 11IB 86 Mild, occasiona 55°/60° 60/59 0.50/0.54 68°/61°  yeslyes Good

2 F 46 1B 64 No pain 50° /45° 50/58 0.48/0.53 62°/57°  yeslyes Fair

3 F 22 1B 18 No pain 55°/70° 53/58 0.44/0.49  74°/71°  yeslyes Good

4 M 46 IlIA 56 No pain 60°/65° 91/91 0.55/0.59 56°/56°  yeslyes Good

5 M 26 IlIB 18 Mild, occasiona 50°/60° 82/88 051/054 63°/58°  yedlyes Fair

6 F 5 B 12 No pain 60°/60° 60/63 0.52/0.52 63°/50°  yedlyes Fair

7 F 58 B 24 No pain 55°/60° 50/55 051/049 67°/67°  yedyes Good

8 M 47 1lIA 30 No pain 55° /65° 92/97 056/054 56°/60°  yeslyes Good
Mean 43.6 385 55°/60° 67/72(93%) 0.51/053  64°/60°

*Stage: by Lichtman’s stage, ** Functiona outcome: by Modified Green and O’ Briens criteria, CH ratio; carpa height ratio, RS angle;
radioscaphoid angle.
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Fig. 2. (A) The preoperative radiograph of 46 year-old woman with left wrist pain for 10 years showed sclerotic collapsed lunate
(Lichtman stage 111B). (B) Fat-suppressed T1-weighted Gd-enhanced coronal MR image showed necrotic, collapsed lunate
with cystic change. (C) Postoperative radiograph (D) Radiograph at 65 months after operation revealed incorporated graft
without any further collapse.
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Fig. 3. (A) The preoperative radiograph of 22 year-old woman with left wrist pain showed markedly collapsed lunate (Lichtman

stage I11B). (B) T1-weighted coronal MR image showed necrotic lunate with advanced collapse. (C) Postoperative radiograph
of the 4+5th ECA pedicled vascularized bone grafting and ulnar lengthening. (D) Radiograph at 18 months after operation
revealed salvaged lunate without any further collapse.

Fig. 4. (A) The preoperative radiograph of 48 year-old woman with right wrist pain showed sclerotic collapsed lunate (Lichtman
stage 111B), (B) A latera radiograph at 8 weeks after operation revealed subchondral fragmentation at anterior portion of
lunate (allow heads). The grafted bone reached to the junction of anterior-mid lunate only (allows), (C) Radiograph at postop-
erative 6 months showed focal collapse of lunate (allows), (D) Radiograph at the last follow up (POD 86 months) revealed
stable regenerated lunate.
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