
Acta Clin Croat, Vol. 62, (Suppl. 3) 2023 77

Acta Clin Croat (Suppl. 3) 2023; 62:77-82

doi: 10.20471/acc.2023.62.s3.10

Original Scientific Paper

OPERATIVE TECHNIQUE FOR RECONSTRUCTION OF 
DISTAL ULNA AFTER GIANT CELL TUMOUR RESECTION

Katarina Barbarić Starčević 1 and Ivan Bohaček2

1Department of Orthopaedic Surgery, University Hospital Centre Zagreb, Zagreb, Croatia
2School of Medicine and Department of Orthopaedic Surgery, University Hospital Centre Zagreb, Zagreb, Croatia

Introduction
Giant cell tumour (GCT) is a rare, benign tumour, 

but it has a locally aggressive nature 1-4. It accounts for 
3 to 5% of all primary bone tumours, and affects adult 
people at the age of 20 to 40 years 2,4.  The distal ulna 
represents an extremely rare localization of this tumour, 
occurring in only 0.45-4,5 % of all GCT cases 1,3. There 
are different treatment options for GCT of the distal 
ulna described in literature: curettage with or without 
bone grafting, cryotherapy of the cavity or application of 
phenol, radiation, insertion of bone cement in the cavity 

after curettage, en-bloc resection with or without recon-
struction of the distal ulna with bone graft or recon-
struction of the distal ulna with endoprosthesis 3. Today, 
en-bloc resection of the distal ulna performed with or 
without additional stabilisation of the ulnar stump is 
the recommended treatment option 1,5-7. Functional re-
sults after that kind of surgery are mostly satisfying 3,7,8. 
However, in some cases with excessive resection of the 
distal ulna, the radiocarpal joint loses its ulnar support 
which can result in DRUJ instability, causing pain and 
weakness of grip strength 1,3. 

This is the reason why in young people with high 
functional demands we prefer a reconstruction of the 
distal ulna and a stabilisation of the distal radioulnar 
joint after an en-bloc resection of the distal ulna. The 
distal ulna is reconstructed with an autologous free 
fibular graft and the distal radioulnar joint (DRUJ) is 
stabilised with an autologous palmaris longus tendon 
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SUMMARY – Giant cell tumour (GCT) is a rare, benign tumour, but it has a locally aggressive 
nature and a high rate of recurrence. A wide en-bloc resection of the distal part of the ulna, with or with-
out stabilisation of the ulnar stump, is the recommended treatment option. Functional results after that 
kind of surgery are mostly satisfying but, in some cases, it can result in wrist instability, causing pain and 
weakness of grip strength. That is why when it comes to young people, with high functional demands, 
we prefer reconstruction of distal ulna and distal radioulnar joint after an en-bloc resection of the distal 
ulna. The distal ulna is reconstructed with an autologous free fibular graft and the distal radioulnar joint is 
stabilised with an autologous palmaris longus tendon graft. We present our operative technique and good 
functional results of three young patients treated with this procedure. Our results confirm the hypothesis 
that the reconstruction of the distal ulna and the distal radioulnar joint leads to a satisfactory functional 
result in young and active patients with higher functional demands.
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graft. We present our operative technique and func-
tional results of three young patients treated with this 
procedure.

Methods
Since 2014, three young male patients aged 21, 

23, and 40 years have been surgically treated in our 
department because of GCT of the distal ulna. They 
were all physically active, with jobs that required hand 
strength or were active in sports. In two of the cas-
es the dominant arm was operated on whereas in the 
third case, it was the non-dominant arm. In all three 
cases, diagnostic work-up included wrist, forearm, and 
elbow radiograms and magnetic resonance imaging 
followed by an open tumour biopsy. Pathohistological 
findings confirmed the diagnosis. 

In all three cases, we decided to perform a wide 
en-bloc resection of the distal ulna. Because of the 
size of the tumour and the high functional demands 
of our patients, we decided on a reconstruction of the 
distal ulna and the distal radioulnar joint to achieve 
as much stability as possible. In one case, we decided 
on two-stage surgery because of the unclear margins 
of the tumour. In the first stage, the en-bloc resection 
of GCT was done, and with  bone cement, it was 
moulded to resemble a normal ulna so the space for 
the second stage of  reconstruction was maintained. 
The second stage surgery was done 6 weeks after the 
first one. In two other cases, everything was done in 
one procedure. 

Surgery was performed with general anaesthe-
sia. First, a wide en-bloc resection of the distal ulna 
through a standard approach between tendons of the 
extensor and flexor carpi ulnaris was done. The length 

of the resection was planned according to the mag-
netic resonance images. The resection was performed 
cranially, two centimetres from the edge of the tumour, 
and the ulna was removed distally without resection, 
via exarticulation in the distal radioulnar joint (Figure 
1.). 

After the resection of the tumour, the autologous 
bone graft was harvested. A non-vascularised fibular 
shaft graft from the patient’s contralateral lower leg, 
in the length equal to the resected distal ulna, was 
prepared in a standard manner from the middle third 
of the fibula. Further on, the palmaris longus tendon 
graft was harvested through two separate incisions, 
one at the level of the wrist and the other one 12 cm 
proximally on the forearm volar surface. Such a tendon 
graft was later used for the reconstruction of the distal 
radioulnar joint. 

The fibular graft was matched and oriented to best 
fit the ulnar stump and the place for the 3.5 mm dy-
namic compression plate was determined. As fibular 
bone is very firm, because it is mainly composed of 
cortical bone in the middle third, we performed the 
drilling and plating of the fibular graft on a back ta-
ble (Figure 2.). Then the bone graft with the plate was 
placed on the distal part of the ulnar stump and the os-
teosynthesis was finished.  The DRUJ was reconstruct-
ed with the palmaris longus tendon with a modified 
Adams procedure12. With a cannulated drill bit size 

4,0 mm bone tunnels were made in the distal radius 
and the distal part of the fibular bone graft. A tunnel in 
the distal radius was made from volar to dorsal, located 
5 mm proximally to the radiocarpal joint and 5 mm 
radially to the sigmoid notch. A tunnel in the bone 
graft was made from its central distal end to the lateral 
side of the graft, one centimetre distally from the end. 
Then, the palmaris longus tendon was passed through 
the hole in the radius, and both ends of the tendon 
were passed through the hole in the fibular graft and 
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Figure 1. Resected distal ulna.

Figure 2. Plating of the fibular graft on the back table.
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around it and finally sutured to itself (Figure 3.).  After 
wound closure, the wrist and forearm were immobil-
ised for 6 weeks in a Sarmiento forearm cast. It was 
made in supination of the forearm and allowed flexion 
and extension in the elbow joint but blocked rotations 
of the forearm.

Results 
This operative technique provided a good func-

tional outcome in all three cases.  All our operated 
patients are feeling well, declare no major difficulties 
and show a satisfactory range of motion on the control 
follow-up examinations (Table 1.). The grip strength 
of the operated arm is similar to the contralateral side 
in all cases. “The disabilities of the arm, shoulder, and 
hand score“ (DASH)9 show improvement  during the 
follow-up (Table 1.) They have returned to work and 
have no major disturbances in performing daily activ-
ities. Control X-rays show adequate integration of the 
fibular graft at the site of osteosynthesis, with no signs 
of tumour recurrence (Figure 4.). The DRUJ is stable 
and pain-free in all cases. 

Discussion
The main finding of this report is that the distal 

ulna affected with a GCT can be successfully resected 

Figure 3. Reconstruction of the distal ulna with free fibu-
lar graft and stabilisation of distal radioulnar joint with 
palmaris longus tendon.

Figure 4. Preoperative (A) and postoperative (B) radiograms of the wrist and the forearm.
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and reconstructed with a free-fibular autograft, cou-
pled with a DRUJ reconstruction using an autologous 
palmaris longus tendon graft. Such reconstruction 
provides optimal functional results, fast recovery, and 
a return to everyday activities.

GCT represents a locally aggressive tumour with a 
high recurrence rate. Although the distal ulna is con-
sidered a rare localization of this bone tumour, there 
are different treatment options described in the litera-
ture 3. So far, the most commonly used procedure was 
curettage of the tumour lesion and filling the defect 
with cancellous bone or bone cement and retaining the 
distal ulna 5,10. Unfortunately, a high recurrence rate 
was described after this procedure, up to 40% 11. 

Today, the recommended treatment option for the 
GCT of the distal ulna is a wide “en-bloc” resection 

with or without an ulnar stamp reconstruction and/or 
stabilisation1,5-7. Namely, some authors have reported 
good functional outcomes after only a wide resection 

of the distal ulna without any kind of reconstructive 
procedure 5,12,13. Darrach reported that the distal ulna 
can be excised without any functional limitations and 
this procedure was successfully used in the treatment 
of degenerative conditions 2. But the failure rate of that 
procedure has been documented to be 10–50% 14,15. 
Excessive resection of the ulna, where the osteotomy 
was localised cranially from the distal oblique band of 
the interosseous membrane, can lead to ulnar stump 
instability with consequent dorsal migration, causing 
impingement with the radius, pain, and sometimes 
even a rupture of the extensor tendon. This unwant-
ed biomechanical cascade represents the main reason 
why numerous authors suggest stabilisation of the ul-
nar stump using the tendon graft 4,7,8,15,18. One half of 
the extensor carpi ulnaris tendon (ECU) is the most 
commonly used graft for such a procedure, while some 
authors combine both flexor and extensor carpi ulnaris 
tendon grafts in order to obtain more stability 4,7. 

Table 1. Patient data, postoperative range of motion, grip strength, and functional score results following the resection 
of the distal ulna and reconstruction with a fibular autograft coupled with distal radioulnar joint stabilisation using an 
autologous palmaris longus tendon graft.

PATIENT 1 2 3

AGE (years) 21 23 40

PATHOHISTOLOGICAL FINDINGS GCT grade 1-2 GCT grade 2 GCT grade 1

OPERATED ARM Dominant/right Dominant/right Non-dominant/right

FOLLOW UP (months) 17 18 98

POSTOPERATIVE ROM (°)
DORSAL FLEXION
PALMAR FLEXION
RADIAL DEVIATION
ULNAR DEVIATION
PRONATION
SUPINATION

90
60
25
45
90
90

75
75
30
45
90
90

48
48
24
36
64
54

POSTOPERATIVE STRENGTH (psi)
OPERATED ARM
NON OPERATED ARM
Percent of non-operated arm strength

           
11
14
78,5%

16
18
88,8%

11
15
73,3%

DASH score preop 54,2 81,7 64
DASH score postop 10,5 0 33
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Another problem related to wide resection of the 
distal ulna is wrist instability, with pain, weakness, 
and loss of grip strength. That is caused by the loss 
of ulnar support of the carpus, causing an abnormal 
force distribution. 16,17. That is especially important in 
young people with high functional demands. In this 
population of patients, a reconstruction of the dis-
tal ulna and the DRUJ represents a preferred option. 
For that purpose, some authors use distal radioulnar 
prosthesis with satisfactory functional results 1,10,18. 
Others prefer biologic reconstruction using a bone 
graft and some kind of DRUJ stabilization. Some au-
thors perform so-called “ulnar buttress arthroplasty” 
by fixing the autologous iliac crest bone to the ul-
nar side of the radius in order to provide support for 
the carpus and additionally stabilize the ulnar stump 
with the ECU tendon 14,19.

 Considering all of the aforementioned reasons, in 
young active patients with high functional demands 
we always perform a reconstruction of the distal ulna 
with free fibular shaft graft and stabilization of the 
DRUJ. Our technique was initially reported in 2014., 
when our first patient was surgically treated in this 
way, and we published good functional results in the 
case report three years after the surgery 20. Here, we 
are reporting altogether three cases treated with this 
method, all of them showing satisfactory functional 
results, good ROM, and grip strength.

Mariappan et al2 have published a similar tech-
nique except they used the proximal part of the fib-
ula as a free graft and for stabilization of the DRUJ, 
and they used a palmaris longus graft with the sling 
of the extensor carpi ulnaris. Although the proximal 
part of the fibular graft could potentially suit better 
since it has cartilage cover on its surface, we believe 
that anatomically it cannot replace the ulnar head and 
the donor site may be significantly disturbed since 
important lateral knee structures are inserted into the 
fibular head.

The distal ulna and the DRUJ play an important 
role in the function of the wrist and the forearm. They 
are important for load transfer in relationship with the 
carpal bones and the distal end of the radius, and allow 
pronation and supination of the forearm. In young, 
active patients with high physical demands, salvage 
surgery like en-bloc resection of distal ulna should not 
be an option. In these patients, a reconstruction of the 
distal ulna and a stabilization of the distal radioulnar 
joint is necessary for satisfactory functional results.
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Sažetak

REKONSTRUKCIJA DISTALNE ULNE NAKON RESEKCIJE GIGANTOCELULARNOG TUMORA

K. Barbarić Starčević i I. Bohaček

Gigantocelularni tumour distalnog dijela ulne je izrazito rijedak, lokalno agresivan tumour sa velikom vjerojatnošću re-
cidiva. Danas preporučena i najčešće korištena metoda liječenja ovih bolesnika je široka resekcija ulne sa ili bez stabilizacije 
proksimalnog dijela ulne tetivom. Funkcionalni rezultati ovakvog načina liječenja su uglavnom zadovoljavajući, ali se neki 
slučajevi kompliciraju razvojem nestabilnosti ručnog zgloba i značajnim smanjenjem snage šake. Zato u mladih osoba sa vi-
sokim funkcionalnim zahtjevima preferiramo nakon resekcije tumora učiniti rekonstrukciju distalne ulne i distalnog radioul-
narnog zgloba. Distalnu ulnu rekonstruiramo pomoću slobodnog koštanog presatka dijafize bolesnikove fibule, a distalni ra-
dioulnarni zglob stabiliziramo koristeći presadak bolesnikove tetive mišića palmaris longusa. Ovim radom prikazujemo našu 
operativnu tehniku i dobre funkcionalne rezultate troje mladih bolesnika operiranih na ovaj način. Naši rezultati potvrđuju 
pretpostavku kako rekonstrukcija distalne ulne i distalnog radioulnarnog zgloba dovode do zadovoljavajućeg funkcionalnog 
rezultata u mladih i aktivnih bolesnika sa većim funkcionalnim zahtjevima. 

Ključne riječi: gigantocelularni tumor, ulna, resekcija, rekonstrukcija, operativna tehnika


