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Distal radioulnar joint prosthesis for the treatment of giant cell
tumor of the distal ulna: a case report and literature review
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Abstract Giant cell tumor (GCT) of the distal end of the

ulna is an uncommon site for primary bone tumors. When

it occurs, en-bloc resection of the distal part of the ulna

with or without reconstruction stabilization of the ulnar

stump is the recommended treatment. We present a case of

a 56-year-old man with a GCT of the distal ulna treated

successfully with an en-bloc resection of the distal ulna

with reconstruction using radioulnar joint prosthesis.

Although the experience with this type of treatment is

limited, implantation of a metallic prosthesis to replace the

distal part of the ulna can also be considered as a salvage

procedure for the treatment of this difficult pathology.
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Introduction

Giant cell tumor (GCT) of bone is a rare, benign, but

locally invasive neoplasm, accounting for 3–5% of all

primary bone tumors [1, 2]. Usually, these tumors involve

the distal femur, proximal tibia and distal radius of skele-

tally mature individuals [3]. However, the location of the

distal ulna is very unusual, with a reported incidence from

0.45 to 6% [4–15]. When this occur, the treatment of

choice is controversial. However, en-bloc resection of the

distal part of the ulna with or without reconstruction sta-

bilization of the ulnar stump is the recommended treatment

for distal ulna CGT [6–8], although in some cases with

excessive resection of the distal ulna, residual pain due to

impingement, impaired gripping and reduced load bearing

are those most frequently experienced [15]. Is for this

reason that the radioulnar joint prosthesis can be a valid

option as a salvage procedure for the treatment of this

difficult problem [16]. However, the clinical experience

with this prosthesis after en-bloc resection of CGT in the

distal ulna is limited, although it seems to be that the initial

results are promising [10, 11, 13].

The purpose of this report is to review the literature of

the distal ulna GCT and to present another case with this

localization that was treated successfully with resection of

a large distal ulnar segment followed by reconstruction

with radioulnar prosthesis.

Case report

A 56-year-old man presented with a 6-month history of

pain in his non-dominant left wrist. Although the range of

motion of the wrist was normal, the distal end of the ulna

was enlarged and tender. Radiographs revealed a multi-

lobular and radiolucent area with a clear margin in the

distal ulna (Fig. 1). A CT scan showed a lesion measuring

8 cm in length and 4 cm in width, expanding and

partly destroying the thin cortex. On T1-weighted MRI

images, the lesion showed a low-intensity signal and on

T2-weighted images with fat suppression, a heterogeneous

high-intensity signal (Fig. 2). Plain chest radiographs and a

CT scan of the thorax and abdomen were normal without

evidence of metastasis.

The work-up diagnosis was primary GCT, which was

confirmed by trucut biopsy. The patient underwent a wide

en-bloc resection of a GCT of the distal ulna, including the
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triangular fibrocartilage complex, the ulnar border of the

pronator quadratus and part of the distal radioulnar joint

capsule, with immediate reconstruction of the distal ra-

dioulnar joint (DRUJ) using a radioulnar joint prosthesis

(APTIS MEDICAL, Louisville, Kentucky, USA) [16]. This

semi-constrained prosthesis was used to substitute the

deficiency created by the absence of soft tissue support of

the DRUJ and to address the gross instability of the

remaining ulna caused by a large segmental resection. In

our case, 2 cm of radiographically normal-appearing

proximal ulnar bone was resected in order to achieve a

wide safety margin. The total amount of bone removed

from the distal end of the ulna was 10 cm long. As a

consequence of this, we placed one short diaphyseal fibular

intercalary allograft between the ulnar stump and the ulnar

stem prosthesis in order to cover the total surface of the

plasma coating implant within the ulna (Fig. 3).

After the chirurgical intervention, we applied a well-

padded short-arm splint. The splint remains in position for

2 weeks at which time sutures are removed and range of

motion exercises are started. The tumor was sent for rou-

tine gross, histological and pathological examinations.

Histologically, the lesion was a typical CGT composed of a

large number of uniformly distributed osteoclast-like giant

cells in a bland stroma of spindle-shaped mononuclear

cells. Mitotic figures were absent, and surgical margins

were free of tumor.

The functional results were evaluated using two scoring

system: the Ferracini et al. score [7], based on range of

motion, pain level, muscle strength and the presence or

absence of ulnar impingement and ulnar or carpal insta-

bility and Mayo wrist score [17], based on pain intensity,

functional status, range of motion and grip strength. With

the Ferracini et al. [7] score, the patient achieved excellent

results, scoring 18 out of 18 points at 6 and 12 months

post-operatively, and with respect to the Mayo wrist score

[17], the patient achieved a score of 82 (good) and 92

(excellent) at 6 and 12 months, respectively.

The oncologic results showed a good evolution with no

evidence of local recurrence at 2-year follow-up. The

patient’s wrist was free from pain, and measurements of

active range of motion, hand grip and key pinch strength at

Fig. 1 Postero-anterior (a) and lateral (b) radiographs of the distal

forearm and wrist show a multilobular and radiolucent area with a

clear margin in the distal end of the ulna

Fig. 2 MRI of the wrist. On

T1-weighted image with fat

suppression, the lesion showed a

low-intensity signal (a), while

on T1 coronal turbo-spin-echo

(TSE) weighted image (b), a

heterogeneous high-intensity

signal was observed
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2 years post-operatively are shown in Tables 1 and 2,

respectively.

Discussion

Giant cell tumor of bone is rare. The reported annual

incidence ranges from 0.65 to 1 cases per million popula-

tion and affects people between 20 and 40 years of age and

is more common in women than in men [18, 19]. Nearly

50% of the cases occur in the region of the knee. The distal

radius is the third most common site for GCT, accounting

for approximately 10% of cases [18, 20, 21]. However, the

location of the distal ulna is very unusual, with a reported

incidence from 0.45 to 6% [4–15]. When this occur, vari-

ous treatment options have been proposed, including int-

ralesional curettage, curettage and bone grafting,

cryotherapy of the cavity after curettage, application of

phenol after curettage, radiation, insertion of methylme-

tacrilate cement in the cavity after curettage, resection

followed by allograft, en-bloc resection with or without

reconstruction or stabilization of the ulna and prosthetic

reconstruction [22]. Of these, en-bloc resection of the distal

part of the ulna maintaining extra-lesional margins with or

without reconstruction or stabilization of the ulnar stump is

the more oncologically advantageous treatment for GCT

located in this area [6–8]. According to Cooney et al. [6],

reconstruction of the osseous defect after resection of a

neoplasm of the distal end of the ulna, including GCT, is

usually not necessary to maintain function. Similar results

were observed by Wolfe et al. [8] in a multicenter study

over wide excision of the distal ulna. However, other

authors disagree because stabilization of the distal ulna

following large resection, as a our case, can be a significant

clinical problem with associated pain and weakness due to

a decreased interosseous space with ulnar stump impinge-

ment on the radius metaphysis or instability of the radio-

carpal joint with ulnar translation of the carpus [23–25].

For this reason, they suggest that soft tissue stabilization of

the ulnar stump should be performed whenever possible.

Although an oncological prosthesis per se is currently not

available to reconstruct the distal ulna following the

resection of a tumor, when all of the soft tissue support is

removed from the distal ulna (fundamentally, the triangular

fibrocartilage complex and the interosseous membrane),

the radioulnar joint prosthesis can be an option in order to

replace the gross instability of the remaining ulna caused

by a large segmental resection [26]. In this sense, several

prostheses have been designed for replacement of the

DRUJ. However, most of them are designed to be used in

patients with intact soft tissue and stabilizing ligaments at

the DRUJ. These devices, therefore, are not appropriate for

use in patients who have undergone resection of the DRUJ,

because anteroposterior stability is not fully restored and

suturing soft tissue limits mobility. However, the APTIS

prosthesis can be used successfully to reconstruct and

Fig. 3 Post-operative postero-anterior (a) and lateral (b) radiographs,

showing the radioulnar joint prothesis in place. Note the intercalary

allograft between the ulnar stump and the ulnar stem prosthesis in

order to stabilize the implant

Table 1 Range of motion of right and left wrist

Range of motion Right Left

Palmar flexion 80 80

Dorsiflexion 70 70

Ulnar deviation 40 35

Radial deviation 20 15

Supination 80 80

Pronation 85 80

Measurements were calculated in degrees using a goniometer 2 years

post-operatively

Table 2 Bilateral measurements of hand grip and key pinch strength

(kg) were calculated using JAMAR dynamometer

Right Left

Hand grip strength 44.6 40.2

Key grip strength 14 13.4

Measurements are the average of three trials
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stabilize the DRUJ following the resection of a large

tumor, which in this case was a giant cell tumor of the

distal ulna. Moreover, the fully constrained prosthesis

provided the patient the ability to return to reasonable

function following the resection of a large distal segment of

the ulna, although other prosthesis models have been used

with good results (Table 3).

Although conclusions cannot be drawn from some cases

and long-term studies are required, radioulnar joint pros-

thesis for reconstruction after resection of a large segment

of the distal ulna for GCT can be a valid option in order to

reestablish the mechanical continuity of the forearm,

reducing pain and improving strength and function.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution and reproduction in any medium, provided the original

author(s) and source are credited.
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Table 3 GCT of the distal ulna treated by en-bloc resection of distal ulna and reconstruction with radioulnar joint prosthesis. A literature review

Author Year Prosthesis Follow-up ROM HG KP Result

DF PF UD RD S P

Pirela-Cruz et al. 2008 APTIS� 13 m 70 65 45 24 70 80 40 12.8 E

Roidis et al. 2007 E-Centrix� 2 years Full ND ND E

Burke et al. 2009 STABILITY� 9 m Full ND ND E

Gracia et al. 2011 APTIS� 2 years 80 70 35 15 80 80 44.6 13 E

m months, Y year, ND not done, DF dorsiflexion, PM palmar flexion, UD ulnar deviation, RD redial deviation, S supination, P pronation,

E excellent, ROM range of movement
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