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SUMMARY
We present a case of a postoperative cartilage defect in 
a patient with polydactyly who was treated with a costal 
osteochondral graft. Excision of the radial digit and 
ligamentous periosteal flap with longitudinal osteotomy 
were performed when the patient was 1 year old. The 
alignment of the interphalangeal joint was straight after 
surgery, but the deviation gradually developed. A revision 
surgery using a costal osteochondral graft was performed 
when the patient was 3 years old. A satisfactory outcome 
was obtained at the 3-year follow-up. The authors 
suggest that a costal osteochondral graft may be a 
reasonable option for revision surgery for a postoperative 
cartilage defect.

BACKGROUND
Polydactyly is the most common congenital 
anomaly of the hand, and such cases are often 
referred to paediatric hand surgeons. The purpose 
of the surgery is to reconstruct a straight, stable and 
mobile thumb. Reconstructive surgery is consid-
ered a successful method to improve cosmesis and 
function.

The most common surgical method for the treat-
ment of preaxial polydactyly is ablation of the radial 
thumb and reconstruction of the joint. Usually, the 
results of the surgery are excellent or good, and the 
reoperation rate is low. However, complications 
develop in some cases. One possible complication 
is postoperative cartilage defect. If osteotomy is 
performed to make a more proportional thumb, 
excessive cartilage excision can induce inclination 
and instability of the interphalangeal (IP) joint, 
which can be managed surgically. However, there 
are no generally accepted treatment options for a 
severely deviated postoperative thumb.

Here, we report the use of a costal osteochondral 
graft for the reconstruction of a postoperative carti-
lage defect of the IP joint in a patient with polydac-
tyly. To the best of our knowledge, there have been 
no previous reports of similar cases. The informa-
tion presented here may be helpful for similar cases 
encountered in the future.

CASE PRESENTATION
A 1-year-old boy was diagnosed with left preaxial 
polydactyly. He was otherwise healthy and had no 
personal or family history of other congenital anom-
alies. He had duplicated left thumbs of almost equal 
size and shape. Radiographic evaluation confirmed 
Wassel type 3 polydactyly (figure 1).

The initial operation was performed under 
general anaesthesia in the supine position when the 

patient was 1 year old. The radial digit was excised, 
and a ligamentous periosteal flap with longitudinal 
osteotomy of the lateral condyle of the proximal 
phalanx was performed to make an appropriately 
balanced thumb. The major part of the proximal 
phalanx was retained to stabilise the IP joint. 
Reconstruction of the radial collateral ligament and 
coverage of the ulnar digit by the skin flap obtained 
from the radial digit were used to render stability 
and proper alignment of the ulnar digit. The align-
ment of the IP joint was straight immediately after 
surgery (figure 2). However, the IP joint gradually 
deviated, and the angulation eventually reached 50° 
(figure 3).

TREATMENT
A costal osteochondral graft was performed to 
treat the cartilage defect and resurface the IP joint. 
The second surgery was performed under general 
anaesthesia and in the supine position, 1 year and 
9 months after the initial surgery. The previous 
skin incision was used. The periosteum and capsule 
were elevated together. The graft bed was enlarged 
by curettage to ensure that the osseous part of 
the graft was sufficient to achieve firm fixation. A 
graft was obtained from the osteochondral junc-
tion of the right fifth rib, as previously described 
(figure  4A).1 The harvested graft was trimmed to 
fit the shape of the lateral condyle of the proximal 
phalanx and rigidly fixed with 1.0 mm Kirschner 
wire and surgical wire to the enlarged graft bed 
(figure  4B,C). Although the subchondral bone 
level was not horizontal, the articular surface was 
adjusted to fit smoothly, so that the joint motion 
would not be disturbed.

After the surgery, the IP joint was temporarily 
fixed by Kirschner wires for 8 weeks. A long arm 
cast was applied for the same duration. The patient 
started passive range of motion exercises 10 weeks 
after the surgery and was allowed to return to daily 
activities at 3 months postoperatively.

OUTCOME AND FOLLOW-UP
Seven months after the second surgery, the implanted 
wires were removed. A preoperative radiograph 
demonstrated bone union of the graft (figure 5A,B). 
Intraoperative arthrography revealed that the artic-
ular surface was continuous (figure  5C), and the 
osteochondral fragment was firmly fused.

At the 3-year follow-up after the costal osteo-
chondral graft surgery, the patient had a straight, 
stable, mobile and pain-free IP joint. The active 
range of motion was 0°/60° (figure  6). The clin-
ical result was classified as good according to the 
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scoring system established by the Japanese Society for Surgery of 
the Hand. Radiographic examination indicated good alignment 
of the IP joint. There was neither narrowing of the joint space 
nor morbidity at the donor site. The patient and his family were 
satisfied with the results.

DISCUSSION
Preaxial polydactyly reconstruction has been considered as a 
good treatment option for improving cosmesis and functional 
status. Usually, the results of the surgery are excellent or good, 
and the reoperation rate is low. However, complications develop 
in a limited number of cases.

Wassel type 3 polydactyly can be difficult to treat by recon-
struction surgery. If both digits are hypoplastic and equal in size, 
it is difficult to reconstruct a well-balanced thumb. Generally, 
two main methods can be adopted. One is a simple ablation of 
one digit followed by a ligamentous periosteal flap technique,2 
and the other is the Bilhaut procedure.3 Regardless of the tech-
nique, the goal of radial polydactyly reconstruction is to achieve 
a functional and cosmetically acceptable thumb.

The original Bilhaut procedure can sometimes yield poor 
results such as nail deformity, stiff joint and recurrence of the 
deformity. There have been several modifications of the Bilhaut 
procedure,4 5 but the complication risks and learning curve 
remain. In contrast, Manske’s ligamentous periosteal flap tech-
nique is technically simple, but it can result in instability and 
inclination of the narrowed IP joint. Horii et al6 modified the 
ligamentous periosteal flap technique to preserve the radial side 
of the distal articular surface, thereby preserving the stability of 
the IP joint. Although this technique secures the stability of the IP 
joint, the cosmetic outcome can be poor due to a size mismatch 
between the wide proximal phalanx and the hypoplastic distal 
phalanx. Therefore, the osteotomy is typically performed until a 
suitable size is obtained. Despite extreme care during osteotomy, 
cartilage defects of the IP joint may develop.

A cartilage defect leads to IP joint inclination and instability 
and is a severe postsurgical complication in a patient with poly-
dactyly. The appropriate extent of osteotomy can be difficult 
to determine. Inclination and instability of the IP joint is a rare 
complication, but it can be severe. The goal of treatment for a 
severely deviated digit is to regain a stable and straight thumb. 
Some surgical options, such as ligamentoplasty, tendon transfer 
and arthrodesis, are available. Arthrodesis can ensure stability 
and good alignment.7 8 However, this technique sacrifices the 
range of motion of the IP joint. Overall, there is still no generally 
accepted treatment for a severely deviated postoperative thumb.

Autologous or allogenic osteochondral grafts are used to 
repair various types of joint cartilage defects. Femoral condyle 
and costal osteochondral junctions are common autologous 
donor sites. Non-weight-bearing areas of femoral condyle 
are frequently chosen and are easy to harvest.9 However, the 
harvested graft is cylindrical, and its diameter ranges from 3 mm 
to 6 mm, making it difficult to shape it to the condyle of paedi-
atric phalanx. Although a costal osteochondral graft involves a 
slightly more invasive harvesting procedure, osteochondral frag-
ments of 10–15 mm in diameter can be harvested, allowing a 
high degree of freedom in graft formation. There are possible 
complications to using a costal osteochondral graft. Donor site 
pain persists for several days after surgery. Careful elevation of 
the periosteum and perichondrium is important to reduce the 
risk of pleural injury and pneumothorax.

Figure 1  Preoperative findings. (A) Preoperative appearance of the 
left thumb. (B and C) Preoperative radiograph of the left thumb.

Figure 2  Radiograph 1 month after the initial surgery shows straight 
alignment of the interphalangeal joint.

Figure 3  (A) Appearance and (B) radiograph 1 year and 9 months after 
the initial surgery. The angulation of the interphalangeal joint reached 
50°.

Figure 4  Appearance of the osteochondral graft. (A) Harvested costal 
osteochondral graft from the osteochondral junction of the right fifth 
rib. (B) Graft was trimmed by hand to fit the shape of the lateral condyle 
of the proximal phalanx. (C) Graft was fixed with 1.0 mm Kirschner wire 
and surgical wire to the enlarged graft bed. The asterisk indicates the 
fixed graft to form the lateral condyle of the proximal phalanx.
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A costal osteochondral graft is a treatment option for 
restoring an ankylosed or severely damaged finger joint. Munro 
et al10 reported the viability of osteochondral grafts harvested 
from the costal osteochondral junction and used them for the 
temporomandibular joint. To date, many studies have described 
the use of costal osteochondral grafts for treating cartilaginous 
defects in various regions with satisfactory outcomes. To the 
best of our knowledge, however, there have been no reports 
detailing the use of the costal osteochondral graft for the 
reconstruction of a postoperative cartilage defect in a patient 
with polydactyly. This graft allows for resurfacing of the joint 
with a uniform hyaline cartilaginous articular surface without 
adversely affecting other joints.11 Although the entire costal 
osteochondral junction was excised, the defect at the donor 
site was replaced with hard connective tissue, and no adverse 
effects were reported.

In conclusion, we report using a costal osteochondral graft 
to repair a postoperative cartilage defect in a patient with poly-
dactyly. At the final 3-year follow-up, the patient had a straight, 
stable, pain-free and mobile IP joint. Even if the orthopaedic 
surgeon is extremely careful when performing osteotomy in a 
patient with polydactyly, cartilage defects of the IP joint may 
develop. A costal osteochondral graft is a reasonable option for 
the revision surgery.

Learning points

►► A paediatric hand surgeon cannot be too careful when 
performing an articular cartilage excision in patients with 
polydactyly.

►► A postoperative cartilage defect is a severe complication of 
polydactyly.

►► A costal osteochondral graft may be a reasonable option for 
revision surgery if a postoperative cartilage defect occurs.
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Figure 5  Radiographs 7 months after the costal osteochondral graft. 
(A and B) Radiographs before the implant removal. The graft is fused 
with graft bed. (C) Arthrography shows that the articular surface is 
continuous.

Figure 6  Appearance and radiographs 3 years after the surgery of the 
costal osteochondral graft. (A) Front view. (B) active extension of the 
interphalangeal joint. (C) Active flexion of the interphalangeal joint. (D 
and E) Radiographs showing bone union of the graft without evidence 
of bone absorption. Joint space was maintained.
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