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Introduction
Several options exist in the management of sympto-
matic distal radioulnar joint (DRUJ) arthritis includ-
ing distal ulnar excision. Despite the theoretical 
advantage of ulnar head replacement in restoring the 
functional anatomy and kinematics, a recent study 
has shown a 30% revision rate after ulnar head 
arthroplasty for the most part because of ongoing 
implant instability (Kakar et al., 2012).

Given the concern of persistent pain and instability 
after ulnar head arthroplasty, we have developed a 
technique that entails ulnar head partial replace-
ment with DRUJ interposition arthroplasty using a 
lateral meniscal allograft. The aim of this study was 
to describe the technique and report the outcome in 
four patients who underwent this procedure with over 
1 year of follow-up.

Materials and methods
Our indications for using this procedure are sympto-
matic DRUJ arthritis (Figure 1(a) to (d)), instability or 
both that are recalcitrant to non-operative manage-
ment. The procedure can also be performed as a 

revision operation for symptomatic patients who 
have failed other surgical management, including 
the Darrach procedure or hemiresection arthro-
plasty. The procedure is contraindicated if patients 
have a history of infection, or in a setting of signifi-
cant radial deformity, unless a corrective osteotomy 
is performed concomitantly.

All the operations were performed by two hand 
surgery fellowship trained senior surgeons and 
Professors of orthopaedic surgery, of expertise level 
of or greater than IV (Tang, 2009; Tang and Giddins, 
2016). Via a longitudinal skin incision overlying the 
fifth extensor compartment the overlying extensor 
retinaculum is incised and the DRUJ is approached 
as described by Garcia-Elias et al. (2003), leaving the 
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ECU and its subsheath undisturbed. The DRUJ cap-
sule is incised longitudinally and, if possible, some  
is left on the distal ulna to be used for capsular  
closure. Examination of the DRUJ should confirm 
the presence of significant arthritic changes within 
the DRUJ articulation and the status of the triangu-
lar fibrocartilage complex (TFCC) and dorsal and 
volar radioulnar ligaments. Ulnar head replace-
ment is performed in a standard manner (Integra, 
Plainsborough, NJ, USA).

In the sigmoid notch the marginal osteophytes are 
excised and the remaining peripheral cartilage and 
sclerotic bone debrided to punctate bleeding bone 
(Ball et al., 2001) (Figure 2). It is important not to over 
thin the bone over the sigmoid notch to avoid expo-
sure of cancellous bone that may wear secondary to 
ulnar head articulation (Figure 3a). A lateral menis-
cal allograft obtained from the fresh-frozen tendon/
bone allograft bank at the Mayo Clinic is then taken 
and trimmed to match the size of the sigmoid notch. 
The typical graft dimensions are 3.4 cm long and 2.8 
cm wide. Once the appropriate size is determined, 
the two edges of the meniscus are sutured together 

to form a lateral meniscal ring, so-called ‘lateral 
meniscal calamari’, to fit around the head of the 
implant (Figure 3(b)). Suture anchors are placed 
within the periphery of the sigmoid notch at the 3, 6, 
9 and 12 o’clock positions (Figure 4(a) and (b)). Care 
must be taken to ensure the 6 o’clock anchor is 

Figure 1. Preoperative anteroposterior (AP) (a) and lateral (b) radiographs showing evidence of arthritic changes at the 
DRUJ. Corresponding postoperative AP (c) and lateral (d) radiographs taken at 15 months following the procedure showing 
satisfactory implant alignment.

Figure 2. An intraoperative photograph demonstrating the 
stage of excising the arthritic ulnar head and debriding the 
sigmoid notch.
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placed as volar as possible within the sigmoid notch 
to ensure the graft is placed correctly. The sutures 
are then all passed into the borders of the graft before 
pushing the graft towards the sigmoid notch. Once 
the graft is in full contact with the sigmoid notch, the 
sutures are tied to secure the fixation of the graft on 
bone. The purpose of this interposition is to reduce 
the contact area of the ulnar head with the surface of 
the sigmoid notch and to create a labrum effect that 
will deepen the concavity of the sigmoid notch and in 
theory improve stabilization of the DRUJ (Figure 4(c)).

The definitive ulnar head implant is then placed 
and its stability tested in neutral, maximal pronation, 
and supination. A smooth articulation between the 
head of the implant and the lateral meniscus allo-
graft should be attained (Figure 5). If this is not  
the case there may be a mismatch between the 
implant and allograft or any third body articulation. 

The remaining DRUJ capsule on the ulna is then 
repaired to the dorsal leaflet left upon the sigmoid 
notch or to the meniscal allograft. If the integrity of 
the dorsal DRUJ capsule is questionable, a number 2 
non-absorbable suture can be placed through drill 
holes in the distal ulna before implant placement and 
tied into the lateral meniscal allograft. The stability of 
the reconstructed DRUJ in pronation, neutral posi-
tion and supination is then rechecked before closure 
of the extensor retinaculum and skin.

Postoperatively the patient is immobilized in a 
sugar tong splint in a neutral position for 2 weeks  
and then placed into a Munster splint or cast for  
additional 2–4 weeks. Thereafter, the patient is tran-
sitioned out of the splint and works on range of 
motion (ROM) and strengthening progresses without 
restrictions. At routine postoperative follow-up we 
evaluated patient’s pain, wrist ranges of motion 

Figure 3. Intraoperative photographs demonstrating a lateral meniscal allograft attached to a bone block (a), and following 
conforming the graft and excising the bone block, so-called ‘lateral meniscal calamari’ (b).

Figure 4. Intraoperative photographs demonstrating the stages following suture anchor placement onto the sigmoid notch 
at 12 o’clock, 3 o’clock, 6 o’clock and 9 o’clock (a), similarly passing the sutures through the lateral meniscus allograft (b) 
and final fixation of the allograft (c).
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including forearm rotation with a hand held goniom-
eter, grip strength and Mayo Wrist Score by the con-
sultant, fellow or resident. The patient was asked if 
the pain was: none, mild, moderate, severe. Stability 
of the DRUJ was examined by each consultant in neu-
tral, pronation and supination and compared to the 
contralateral side. Standard posterior-anterior (PA) 
and lateral radiographs were reviewed by the attend-
ing physicians to evaluate the space created by the 
meniscal allograft, in addition to signs of fracture, 
loosening and instability as per a previously reported 
classification (Kakar et al., 2012). We defined minor 
complications as those not requiring an additional 
procedure and major complications where secondary 
surgery was needed.

Results
Case series
Case 1 involved a 53-year-old right-hand dominant 
farmer with a two-year history of ulnar sided wrist 
pain refractory to non-operative treatment secondary 
to DRUJ arthritis. He had previously undergone an 
ulnar shortening osteotomy. Clinical examination 
demonstrated crepitus and instability of the distal 
ulna within the DRUJ. Instability was determined by 
the presence of the piano sign. Radiographs showed 
DRUJ arthrosis (Figure 1(a) and (b)). After a course of 
non-operative treatment, the patient underwent 
removal of the ulnar plate and ulnar head replace-
ment with sigmoid resurfacing utilizing a lateral 
meniscal allograft. He made a satisfactory postoper-
ative recovery. Fifteen months later, he had no symp-
toms of instability and was actively farming. His pain 
had improved from moderate pain preoperatively to 
no pain postoperatively; on examination the DRUJ 

was stable in neutral, pronation and supination, the 
flexion-extension arc increased by 9° and his grip 
strength increased by 49% with an improved Mayo 
Wrist Score of 80 (Table 1). Radiographs showed sat-
isfactory alignment of the DRUJ with preservation of 
the space created at the level of the lateral meniscal 
allograft (Figure 1(c) and (d)).

Case 2 involved a 59 year-old right-hand dominant 
lady with a history of previous ulnar shortening oste-
otomy with DRUJ pain and instability recalcitrant to 
non-operative management. She underwent ulnar 
head replacement with a lateral meniscal allograft 
interposition. At 28 months of follow-up, her pain had 
improved from severe preoperatively to minimal pain 
post operatively without any functional limitations. 
On examination the DRUJ was stable in neutral, pro-
nation and supination testing, grip strength had 
increased by 35%, flexion-extension arc increased by 
5° and forearm rotation by 55° (Table 1). Her Mayo 
Wrist Score was 80. Radiographs showed optimal 
implant positioning with preservation of the space 
created at the level of the lateral meniscal allograft 
(Kakar et al., 2012).

Case 3 involved a 75 year-old ambidextrous male 
martial arts instructor who had a chronic history of 
ulnar sided wrist pain. He had previously undergone 
arthroscopic ulnotriquetral ligament split tear repair 
and had done well until he developed increasing DRUJ 
arthritis with severe pain. Radiographs demonstrated 
evidence of DRUJ arthritis (see Supplementary figure 
S6(a) and (b) online). After failing non-operative treat-
ment, he underwent ulnar head replacement and sig-
moid notch resurfacing with a lateral meniscal 
allograft. At 26 months of follow-up, his pain had 
improved from severe to no pain postoperatively, his 
DRUJ was clinically stable, grip strength increased  
by 28%, flexion-extension arc increased by 35° and  
his Mayo Wrist Score was 90 (Table 1). Radiographs 
demonstrated satisfactory implant positioning with 
preservation of the space created at the level of the 
lateral meniscal allograft (Kakar et al., 2012) (see 
Supplementary figure S6(c) and (d)).

Case 4 involved a 70-year-old right-hand domi-
nant retired truck driver who presented with severe 
left dorsal ulnar wrist pain. The patient had a history 
of a left distal radius fracture that was treated non-
operatively elsewhere one year earlier. Radiographs 
demonstrated evidence of DRUJ arthritis (see 
Supplementary figure 7(a) and (b)). The patient 
underwent ulnar head replacement with sigmoid 
resurfacing with a lateral meniscal allograft. One-
year following the procedure his pain had resolved 
completely, the DRUJ was stable on stress testing 
examination, flexion-extension arc increased by 50° 

Figure 5. An intraoperative photograph showing the final 
articulation between the distal ulnar implant and the lat-
eral meniscal allograft.
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and forearm rotation by 30°, grip strength increased 
by 60% and Mayo Wrist Score was 75 (Table 1). 
Follow-up radiographs demonstrated evidence of 
adequate implant alignment with preservation of the 
space created at the level of the lateral meniscal 
allograft (see Supplementary figure S7(c) and (d)).

Discussion
Good outcomes following ulnar head replacement 
have been reported (Kakar et al., 2012; Van 
Schoonhoven et al., 2012; Willis et al., 2007). Willis 
et al. (2007) noted a 50% decrease in pain in all 19 
wrists treated with a mean follow-up of 2.6 years. In 
general, patients’ satisfaction and grip strength 
improved, but forearm rotation remained unchanged. 
Three patients underwent revision procedures mainly 
due to instability, sigmoid notch degeneration, and 
implant loosening. Kakar et al. (2012) reported sig-
nificant pain relief and improvement in wrist function 
in 47 patients with a median follow-up of 4.6 years. 
However, there was no improvement in forearm rota-
tion. Excluding those patients who underwent ulnar 
head revision surgery, 13 % of the patients under-
went secondary surgery for instability including soft 
tissue stabilization procedures. Van Schoonhoven 
et al. (2012) reported that with a mean follow-up  
of 2.3 years, patients had improvements in pain,  
grip strength, ROM and overall patient satisfaction. 
Two patients underwent reoperation for instability. 
Laurentin-Pérez et al. (2008) reported significant 
resolution of pain and improvement in ROM in all 
their 31 patients treated with a total DRUJ prosthesis 
with the mean follow-up of 5.9 years. In our series, all 
four patients had minimal to no pain after surgery. 
The average grip strength at the latest follow-up was 
92% of the contralateral side. All had increased wrist 
flexion-extension, and gained full forearm rotation 
(150–160°). No patient developed instability or any 
other major complication.

Linked DRUJ implant is another method of DRUJ 
reconstruction. Kakar et al. (2014) have reported on 
10 patients with this procedure with favourable out-
comes with follow-up of 4 years. Rampazzo et al. 
(2015) performed 46 linked DRUJ replacements in 
patients with an average age of 32 years and noted  
a 5 year implant survival of 96%. Despite these 
favourable outcomes, as is noted in other total joint 
arthroplasty, the longevity in young, active patients 
without restrictions is yet to be determined. 
Instability following ulnar head replacement is a 
common cause for revision surgery. Berger and 
Cooney (2005) addressed the issue with soft tissue 
reconstruction utilizing a fascia lata and allograft 
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Achilles tendon secured to the dorsal and volar rims 
of the sigmoid notch.

Biological resurfacing with lateral meniscal allo-
grafts has been reported within shoulder arthro-
plasty to protect the glenoid from erosion and add 
stabilization; this procedure provided pain relief and 
improvement of shoulder motion after average 1.5–3 
years of follow-up in several case series (Ball et al., 
2001; Nicholson et al, 2007; Wirth, 2009). The flexibil-
ity of the meniscus allows the allograft to be easily 
conformed to match and cover the articular surface 
of the sigmoid notch within the DRUJ. It is inherently 
efficient as a load bearing surface preventing artic-
ular cartilage degeneration. The interposed lateral 
meniscus allograft group showed a significant 
decrease in total force and contact area. The allograft 
becomes populated by synovial cells over time (Lee 
et al., 2012; Rodeo et al., 2000).

Within the DRUJ, the concavity of the meniscus 
matches the convex surface of the ulnar head pros-
thetic implant, which deepens the articular surface 
and allows for increased contact surface and stabil-
ity. Diverging the ulna and radius may physiologi-
cally tension the interosseous membrane, which 
provides further stabilization to the DRUJ (Berger 
and Cooney, 2005).

Compared to immediate postoperative radio-
graphs, all patients in the present series demon-
strated evidence of preservation of the space created 
at the level of the lateral meniscal allograft at the lat-
est follow-up. This possible added stability may 
explain the improvement in grip strength that our 
patients experienced (92% of the contralateral limb). 
The decrease in patients’ pain may also be another 
contributing factor.

There are limitations within our study primarily 
owing to the limited numbers of patients, the lack  
of standardized outcome scores, the lack of inde-
pendent reviewers and the retrospective follow-up. 
In addition, despite one of the aims being to improve 
stability, there was no objective measure of stability 
(Pickering et al. 2016). These patients need to be 
followed up longer term to ensure there are no com-
plications associated with the meniscal allograft.

Despite this, we feel that ulnar head arthroplasty 
with a lateral meniscal allograft may provide increased 
stability to the DRUJ. Larger studies with a control 
group are warranted to further characterize the  
outcomes associated with the procedure, and to char-
acterize the risk of sigmoid notch wear over time.
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