
Chiang Mai Med Bull 2006;45(3):133-138.

Address requests for reprints:  Yuddhasert Sirirungruangsarn, M.D.,  Department of Orthopaedics, Faculty of
Medicine, Chiang Mai University, Chiang Mai 50200, Thailand.   E-mail:ysirisun@mail.med.cmu.ac.th
Received  6 June 2006,  and in revised form 17 July 2006

Case report

CONGENITAL PSEUDARTHROSIS OF THE ULNA AND
THE COMBINED TREATMENT TO RESTORE FOREARM

LENGTH AND CREATE A ONE-BONE FOREARM:
A  CASE REPORT

Yuddhasert  Sirirungruangsarn, M.D.,  Anupong  Laohapoonrungsee, M.D.,
Kanit  Sananpanich, M.D.
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Abstract  Isolated congenital pseudarthrosis of the ulna is a rare condition. The cause of
pseudarthrosis remains controversial. Treatment of this condition is challenging and diffi-
cult. The aims are stabilizing the extremity, preventing shortening and deformities, and
improving hand function. We report a case of isolated congenital pseudarthrosis of the ulna
with a dislocated radial head.  The patient had an unstable elbow with a short-bowed
forearm. Ilizarov external fixator was applied to pull the proximal radius downward to restore
forearm length prior to creation of a one-bone forearm.  At two years follow up, the patient
had a good hand function and stable elbow with forearms of equal length. Our technique is
a successful option in the treatment of congenital pseudarthrosis of the ulna with a large
bony defect and a dislocated radial head.  Chiang Mai Med Bull 2006;45(3):133-138.
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Isolated congenital pseudarthrosis of the
ulna is rare. Only 37 cases have been described
in the English literature.(1-20) Although the
occurrence of pseudarthrosis associated with
neurofibromatosis is well documented, the
cause of pseudarthrosis remains contro
versial(1,2,3). If untreated, this condition leads
to progressive forearm deformity, due to
continued radial growth in the presence of an
ulnar tether. The end result is a short- bowed
forearm with a dislocated radial head. The

multiplicity of  treatment methods, which have
been described for this condition, is a reflec-
tion of the difficulty in obtaining bony union.
These have included cast immobilization, non-
vascularized bone grafting with and without
internal fixation, creation of a one-bone fore-
arm, free vascularized fibular grafting, and the
Ilizarov compression-distraction technique.  No
single procedure has been seen as better than
the others because of the rarity and varied
severity of this condition. We report a case of
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isolated congenital pseudarthrosis of the ulna
with a dislocated radial head, which was
treated by gradual distraction proximal radius
distally, with Ilizarov fixator prior to the creation
of a one-bone forearm.

Case Report
A boy was first seen at the age of 4 years

with a deformity of the right forearm. He was
treated by plastic forearm splint to prevent
progressive deformity and became lost to
follow up. He returned to the hospital again
when he was 9 years old with excessive radial
bowing of the right forearm, and marked promi-
nence over the lateral aspect of the elbow (Fig
1.), and he complained  of pain in the forearm
on exertion.  The length of the right forearm
was 5 centimetres shorter than his left one.
Elbow flexion was 140o, with 10o hyperexten-

sion. Pronation was limited by 10o,  supination
was full, and the hand functioned normally.  He
could not lift objects heavier than 5 kilograms
with the right forearm.  He had multiple cafe-
au-lait spots all over the body, and Lisch’s nod-
ules in both eyes. Radiological examination
showed a tapered sclerotic of the proximal ulna,
and absence of middle and distal ulna.  The
normal bow of the radius was exaggerated and
its head was dislocated anterolaterally and
proximally.  There was medial instability on a
valgus stress test of the elbow of 30o flexion.

The Ilizarov external fixation was applied
to pull the proximal radius downward by 1 mm/
day (Fig 2.).  Two months later the patient
underwent a “one-bone forearm” operation.
The head and neck of the radius proximal to
biceps brachii insertion, and also the dysplasic
ulna segment at the same level, were resected.

Figure 1. Clinical photograph (A) showing a short-bowed right forearm and marked prominence over the
lateral aspect of the elbow, and anteroposterior and lateral x-ray films (B)  showing congenital pseudarthro-
sis of the ulna with radial head dislocation.
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Also, the proximal ulna was apposed to the
distal radial segment, and these bones were
fixed with an intramedullary  pin and 1/3 tubu-
lar plate. Autogenous cancellous bone grafts
from the iliac crest were placed  around the
junction.  Histologic examination of the resected
bone and soft tissue showed reactive bone,
hyaline cartilage, and dense fibroconnective
tissue consistent with a congenital pseudart-
hrosis.  A long arm cast was worn postopera-
tively for 6 weeks and  exercise started after
removal. The radiographs showed complete
union at 8 weeks after surgery (Fig 3.).  The
intramedullary rod and plate were removed 8
months after fixation (Fig 4.).  At two years
follow up, the patient had good hand function
with forearms of equal length, and he could lift
objects heavier than 7 kilograms. Elbow power
of the right forearm was comparable with the
left one and there was a full range of flexion
and extension motion. Pronation was limited
by 10o and supination was 30o.  Elbow function
was stable and pain-free (Fig 5.)

Discussion
Congenital pseudarthrosis of the ulna is a

rare condition.  It is closely association with

Figure 2. The position of the proximal radius 2
months after gradual distraction with Ilizarov  fixator.

Figure 3. Eight weeks after Ilizarov fixator removal
and internal fixation with a plate, screws, intramed-
ullary pin and iliac bone graft to create a one-bone

Figure 4. Final radiographs after implants removal,
showing a one bone forearm.
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neurofibromatosis, which  was reviewed by
Witoonchart in 1999.(17)   He reported that 73%
of cases had signs or positive family history.
Treatment of congenital pseudarthrosis of the
ulna is challenging and difficult.  The aims are
stabilizing the extremity, preventing shortening
and deformities, and improving hand function.
In most cases, brace or cast immobilization alone
is likely to fail in producing union, especially in
patients with neurofibromatosis.(1,2,6,10) Several
investigators have reported successful attempts
with various surgical procedures. Treatment
decision must take into account the patient’s
age, number of previous surgeries, amount of
bony defect, availability of distal ulnar epiphy-
sis, stability of the elbow, and surgical exper-
tise.  Non vascularized bone grafting with or
without internal fixation is an option, but inappro-
priate for patients with a large bone gap.(6,7,10)

The Ilizarov compression-distraction technique
has been used commonly in the treatment of
congenital pseudarthrosis of the tibia.(21)  It was
reported in treatment of congenital pseudart-
hrosis of the ulna by Fabry et al, in 1988.(9)

This technique was successful in a case with
a short bony defect, and not an option in a case
such as ours, in which the greater part of the
ulna was absent. Free vascularized fibular bone
grafting in the treatment of congenital pseu-
darthrosis of the ulna was first reported by
Allieu et al.(5)  in 1981. This technique probably
works best in patients with a bony defect that
is large and the radial head not dislocated.
Reconstruction of the distal radioulnar and
ulnocarpal joint using concomitant proximal
fibular epiphyseal transfer should be consid-
ered in the skeletally immature patient with
distal ulnar involvement.(20) Once the radial

Figure 5.  Final examination 24 months after the one-bone forearm operation showing  the patient with a
stable and pain free elbow and forearm of equal length.He had full range of flexion and extension motion of
the right elbow with limited forearm rotation.
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head has been dislocated, other procedures
should be considered because even if a union
were achieved with vascularized graft, the
elbow function would not be significantly
improved and there would be a persistent
growth discrepancy and progression problem
at the elbow.  A one-bone forearm procedure
is a good alternative option once the radial head
has been dislocated and when there is insuffi-
cient distal bone stock to hold a graft. This tech-
nique was described by Straub (1965)(22) and
Lloyd-Roberts (1973), (23) in which the radius
and the ulna were osteotomized at the same
level, with the distal ulnar and proximal radial
segments resected, and the distal radius and
proximal ulna then fixed with an intramedul-
lary pin.  This is a short and easy procedure,
which does not need surgical expertise in
microvascular surgery, and has a good union
rate that produces a stable forearm. However,
its disadvantages are limitation of forearm
rotation, and shortened forearm length.

Our patient had severe dysplastic proximal
ulna with an absence of the middle and distal
ulna. Also, the dislocated radial head was treated
by gradually distracting the proximal radius
downward to restore forearm length prior to the
creation of a one bone forearm. This patient
had a good functional and also cosmetic results.
Our technique is a successful option in the treat-
ment of congenital pseudarthrosis of the ulna
with a large bony defect and dislocated radial
head.
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ภาวะข้อต่อลวงตั้งแต่กำเนิดของกระดูกอัลน่า และการรักษาแบบร่วมกัน
เพื่อคงความยาวของแขนและสร้างให้เกิดกระดูกชิ้นเดียวของแขนส่วนล่าง:
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บทคัดย่อ ภาวะข้อต่อลวงต้ังแต่กำเนิดเฉพาะกระดูกอัลน่าพบได้น้อย ซ่ึงสาเหตุของภาวะเกิดข้อต่อ
ลวงนั้น ยังไม่ทราบแน่ชัด การรักษาผู้ป่วยที่มีภาวะดังกล่าวนี้เป็นสิ่งที่ท้าทายและยุ่งยาก โดย
จุดมุ่งหมายในการรักษาก็เพ่ือทำให้เกิดความม่ันคงของแขน ป้องกันการเกิดภาวะแขนส้ัน การวิกลรูป
และทำให้การใช้งานของมือดีขึ้น ผู้รายงานได้นำเสนอผู้ป่วยที่มีภาวะข้อต่อลวงตั้งแต่กำเนิด
เฉพาะกระดูกอัลน่าที่มีการเคลื่อนหลุดของหัวกระดูกเรเดียสร่วมด้วย  ซึ่งผู้ป่วยมีปัญหาเรื่อง
ความไม่ม่ันคงของข้อศอกร่วมกับแขนท่ีส้ันและโก่ง และให้การรักษาโดยการใส่เคร่ืองตรึงกระดูก
ภายนอกชนิด Ilizarov เพ่ือดึงกระดูกเรเดียสลงทำให้ความยาวแขนเพ่ิมข้ึน และสร้างให้เกิดกระดูก
ช้ินเดียวในแขนข้างน้ัน พบว่า 2 ปีหลังการรักษาผู้ป่วยสามารถใช้มือทำงานได้ดี มีข้อศอกท่ีม่ันคงและ
มีแขน 2 ข้างยาวเท่ากัน ซึ่งนับว่าเทคนิคการรักษาที่ใช้ในผู้ป่วยรายนี้นับเป็นทางเลือกที่ดี และให้
ผลสำเร็จในการรักษาภาวะข้อต่อลวงของกระดูกอัลน่าท่ีมีการหายไปของกระดูกอย่างมาก และมีการ
เคล่ือนหลุดของหัวกระดูกเรเดียสร่วมด้วย   เชียงใหม่เวชสาร  2549;45(3):133-138.
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