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Introduction

The distal radioulnar joint (DRUJ) is the articulation between
the sigmoid notch of the radius and the distal ulna. Its plays a
pivotal role in stability and load bearing and allows for
pronation and supination of the forearm. However, the
bony components of the joint provide minimal stability
and rely on the soft tissue support which is primarily
provided by the triangular fibrocartilage complex (TFCC)
including the distal radioulnar ligaments to maintain stabili-
ty. Disruption of this support allows for excessive translation
and shearing of the joint, leading to the development of
osteoarthritis (OA). This commonly occurs following trauma
to the distal radius, occurring in 11 to 19% of cases, but may
also be the result of joint instability, septic arthritis, or
primary OA.1

Degeneration of the articular surface of the DRUJ is a
common cause of wrist pain and functional impairment.
Initially, this pathology can be managed conservatively with

physiotherapy, anti-inflammatory medication, splinting, or
even a corticosteroid injection. When conservative manage-
ment such as activity modification, medication, bracing, or
corticosteroid injections are not effective, surgery is consid-
ered. Since the early 20th century, several surgical approaches
have been developed to treat this pathology. Surgical options
includeresectionof theulnarhead (Darrachprocedure),which
wasfirst described in 1855 and then later popularized in 1913
by the eponymousWilliam Darrach.2,3 Another popular tech-
nique is the Sauvé-Kapandji procedure, which combines ar-
throdesis of the DRUJ with ulna resection proximal to the
sigmoid notch, creating a distal ulnar pseudoarthrosis.4

Bowers described a procedure which involves distal ulnar
hemi-resection and tendon interposition.5 Over the years,
several modifications to these surgical choices have been
developed for specific pathologic circumstances.6–8 Further-
more, recent studies have supported the use of ulnar head
implant arthroplasty as a primary or salvage procedure for
DRUJ arthrosis.9

► distal radioulnar joint
► osteoarthritis
► Darrach
► Sauve-Kapandji
► hemi-resection
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Despitemultiple studies comparing these various surgical
approaches, it has been difficult to derive evidence-based
criteria for procedure choice due to varying results, follow-
up time, limited number of cases, and differing outcome
measures. In practice, surgical choice is based on multiple
factors, including patient age, functional demands, degree of
pathology, and associated complications. Physicians often
choose the surgical procedure based on fellowship training,
personal experience, and surgical level of comfort. In lieu of
validated guidelines, we present an up-to-date review of the
literature on the outcomes and complications of these tech-
niques for OA of the DRUJ.

Darrach Procedure

The Darrach procedure involves a subperiosteal resection of
the distal ulna just proximal to the sigmoid notch of the
radius (►Fig. 1). This procedure has traditionally been
utilized for DRUJ OA pain relief and improvement in range
ofmotion,with approximately 80% of patients reporting pain
relief following the procedure.10However,minimal improve-
ment of functional outcomes and occurrence of complica-
tions including grip strength weakness, stump instability,
and ulnar translation, leading to painful radioulnar conver-
gence have been reported.11–13 This has led to the belief that
the technique should be reserved for older patientswho have
lower functional demands.

Attempts have been made to alleviate these common
complications through multiple modifications of the tradi-
tional technique. Nowmany incorporate soft tissue supports
to reduce the likelihood of proximal ulnar stump instability
and convergence. Tulipan et al described a surgical modifi-
cation by creating a dorsal-based flap of the extensor reti-
naculum passed beneath the extensor carpi ulnaris (ECU)
tendon and then sutured to itself and the dorsal retinaculum.
This structure serves as a sling loop bringing the ECU tendon
more dorsally and eliminating the tendon’s ulnar pull.6 They

reported good to excellent results in 91% of patients, as well
as significant improvements in extension (58%), flexion
(40%), pronation (40%), and supination (60%) compared
with preoperative range of motion over an average follow-
up of 54.4 months. Breen et al and more recently Chu et al
described a modification that involves passing a distally
based, bisected strip of the ECU tendon through the ulnar
collateral ligament, a drill hole through the ulnar stump, and
the interosseous membrane.8,14 The remaining tendon is
placed dorsally over the ulnar stump and is stabilized by the
extensor retinaculum.8,14 Both authors reported no patient
complications related to stump instability at last follow-up.

More recent studies are concordant with these findings. De
Witte et al evaluated 26 patients with post-traumatic DRUJ
arthritis treatedwiththeDarrachprocedure,where theprimary
surgical indication was to increase mobility more than pain
relief.15 Their study population had a mean follow-up of
21 months and a patient average age of 53 years. They found
that there was a significant improvement in the arc of forearm
rotation, from 49degrees preoperatively to 136degrees post-
operatively (p<0.001), and that 19 of 26 (73%) of patients
reported pain relief. Two patients required a reoperation, one
for malunion of the radius and the other to remove bony
protuberances from the ulnar stump that were associated
with pain. Five patients had dynamic radioulnar convergence
on radiography, but none were associated with pain or func-
tional impairment.

In 2012, Grawe et al published their long-term outcomes
with a retrospective review of 27 patients treated with
Darrach procedure for post-traumatic DRUJ arthritis.16 Their
study population had an average age of 51 years with an
average follow-up time of 13 years. Grawe et al reported an
average pronation of 85 degrees, supination of 78 degrees,
flexion of 41degrees, and extension of 45 degrees post
procedure. There were no reports of distal ulna instability,
clicking, or pain. Thirteen patients had dynamic radioulnar
convergence by radiography, but it was not associated with
pain or reoperation in any patients.

Most recently, Jochen-Frederick et al retrospectively eval-
uated 37 patients with post-traumatic and chronic DRUJ
OA.17 Their patient population had a mean age of 52 years
with an average follow-up time of 53 months. They reported
a postoperative activemotion arc (pronation and supination)
of 89.7% compared with the contralateral side and a grip
strength of 57.1% of the contralateral side. Their mean DASH
score postoperatively was 25.5 and a decrease in VAS pain
scale from 6.5 to 2.2 was noted. Two patients had persistent
pain in the ulnar stump, with one requiring revision surgery.

These recent studiesput intoquestionhistorical concernsof
the Darrach procedure. Innovations in the surgical technique
have led to improvements in both objective and subjective
outcomes.Grip strength improvements continue tobe limited.
Radioulnar convergence, a frequently reportedcomplicationof
theDarrach procedure, is diagnosed based on radiographyand
often does not influence patient outcomes or pain. Ulnar
translation of the carpus postoperatively is rarely reported
when performing this procedure for individuals with painful

Fig. 1 A 55-year old-male with distal radioulnar joint
arthritis secondary to Colles’ fracture scheduled for Darrach. (A)
Preoperative posteroanterior radiograph. (B) A 1-month postopera-
tive posteroanterior radiograph. (C) Preoperative lateral radiograph.
(D) A 1-month postoperative lateral radiograph.
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DRUJ OA. These recent results suggest the Darrach procedure
remains a good option for many patients with DRUJ OA.

Sauve-Kapandji Procedure

The Sauve-Kapandji (SK) procedure is an arthrodesis of the
head of the ulna to the radius at the DRUJ (►Fig. 2). It also
involves creation of pseudoarthrosis with resection of a
portion of the ulna shaft proximal to the sigmoid notch to
allow forearm rotation. For OA of the DRUJ, the SK procedure
can be especially useful when there is associated destruction
of the TFCC or a positive ulnar variance with ulnar carpal
abutment. The benefit of maintaining the ulnar head is
preserving soft tissue attachments distally, which stabilize
the carpus, preventing possible ulnar carpal translation and
theoretically allowing for maintenance of wrist function. For
these reasons, the procedure is often considered to be the
first choice for young, active patients looking to maintain
wrist function.

Several studies related to the SK procedure support the
claims of good functional outcomes.18–20 Zimmerman et al
evaluated 117 patients treated with the SK procedure for
DRUJ OA over an average follow-up of 8 years.18 They noted
pain reduction in 97% of patients down to a mean of 1.6
points on VAS, with 91% having no pain at the proximal ulnar
stump. They further noted significant improvement in fore-
arm rotation increasing 53% from baseline and achieving
approximately 80% of the rotation of the contralateral side.
Grip strength improvement went from 38% to 55% of the
contralateral arm. In a retrospective review of 15 patients
treated with the SK procedure for DRUJ OA, Czermak et al
found an improvement in forearm rotation from 89.3 to
142.7 degrees as well as an improvement in grip strength
by 63.6% over baseline after an average follow-up of
55 months.19 Most recently, Giberson-Chen et al performed
a retrospective study including 42 patients with DRUJ OA
with a mean follow-up of 24.5 months.20 They found that

qDASH decreased from 52 preoperatively to 28 postopera-
tively and that supination significantly increased from 48 to
74 degrees in 12 months.

The residual proximal ulnar stump created by the proce-
dure leads to similar complications found with the Darrach
procedure, primarily proximal stump instability and radio-
ulnar convergence. Radioulnar convergence can be easily
demonstrated on a horizontal posteroanterior X-ray while
the patient holds a 5-pound weight in their hand.21 Earlier
reports on the procedure showed painful instability as a
common complication in treated patients.22,23 Similar mod-
ifications have been developed for the SK procedure to avoid
these complications. In 2000, Minami et al described a
modification that involved dividing the ECU tendon while
maintaining its musculotendinous junction.24 This strip is
then passed through a drill hole created within the proximal
ulna stump and sutured back on itself, providing stability to
the ulnar stump. Recently, Tomori et al performed a retro-
spective analysis with short-term follow-up of 17.5 months
comparing clinical and radiographic results for the SK pro-
cedure with and without ECU tendon stabilization.25 They
found stump pain in 6wrists of 13 (46%) in the groupwithout
stabilization comparedwith 0wrists of 11 in the ECU tendon
stabilization modification group, but noted no differences in
functional or radiographic outcomes. Stabilizing the proxi-
mal ulnar stump with the ECU tendon proves to be an
effective method for treating a common complication of
this procedure.

The arthrodesis created in the procedure lends itself to
unique complications, primarily nonunion. Re-ossification can
be seen at the site of the created pseudoarthrosis, resulting in
limited forearm rotation. Overall, the occurrence of these
complications is relatively rare; Zimmerman et al only
reported two instances of re-ossification and no instances of
nonunion in their cohort of 117 patients.18 Similarly, out of
their43OApatients,Giberson-Chenet alnoted four incidences
of re-ossification and no instances of nonunion.20 Nonunion
seems to be a complication more frequently referenced for
DRUJ rheumatoid arthritis rather than DRUJ OA.26 Painful re-
ossification is typically managed with a revision osteotomy;
however, Lluch et al reported good results in three patients
treated with steroids and rest alone.27

While the literature on the SK procedure has been hetero-
geneous in terms of patient population, follow-up, and out-
come measures, a few conclusions can be made. The SK
procedure generally improves functional outcome measures
and reducespainwhenused for the treatment of DRUJ OA. The
two most common complications include proximal stump
instability and painful radioulnar convergence which can be
reduced with soft tissue stabilization techniques. Nonunion
and re-ossification represent rare complications of the proce-
dure that can be reliably managed with revision procedures.

Distal Ulnar Hemi-Resection Arthroplasty

The DRUJ and TFCC are critical in providing rotational
mobility and stability of the radioulnar connection.28 In
1985, Bowers reported the importance of maintaining

Fig. 2 A 64-year-old female with primary distal radioulnar joint
osteoarthritis scheduled for Sauve-Kapandji. (A) Preoperative post-
eroanterior radiograph. (B) A 7-month posteroanterior radiograph.
(C) Preoperative lateral radiograph. (D) A 7-month postoperative
lateral radiograph.
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ulnocarpal stability by conservation or reconstruction of the
TFCC, which led to the development of the distal ulnar hemi-
resection arthroplasty.5Other authors refer to this procedure
as a hemi-resection interposition arthroplasty (HIA). This
technique is described as removal of the ulnar articular
cylinder and subchondral bone while maintaining a bony
connection of the ulnar shaft and styloid (►Fig. 3). HIA
allows for the preservation of soft tissues that stabilize the
DRUJ, while interposition of a tendon into the defect main-
tains radioulnar separation.5,28 Studies that specifically dis-
cuss outcomes of HIA for the treatment of OA are lacking.
Many studies are retrospective in nature with small patient
populations and heterogeneous pathology.

In his 1985 study, Bowers investigated 38 patients with an
average of 2.5 years of follow-up. The patient population
included 71% (n¼27) of patients with rheumatoid arthritis,
13% (n¼5) had ulnocarpal abutment syndrome, and 16%
(n¼6) hadDRUJOA. Bowers found thatHIA resulted in 85% of
patients with rheumatoid arthritis, and 100% of those with
degenerative arthritis having painless movement.5 A year
later, Watson et al reported on matched ulna resection that
leaves the TFCC and ligamentous attachments of the distal
ulna intact.29 This study explored 54 wrists of varied pathol-
ogy and demonstrated significant pain relief, as well as
increased painless pronation and supination. However,
both Bower’s and Watson’s first study had a significant
number of patients with rheumatoid arthritis, 71 and 62%
of total patients, respectively. In 1992, Watson et al reported
a retrospective review of 44 patients who underwent
matched ulnar resection in patients with post-traumatic
and a mechanical disorder of the DRUJ from 1984 to
1988.30 Of the 44 patients, 32 patients were available for
follow-up with a mean follow-up of 51 months. This study
reported 75% (n¼24) of patientswithmild or no pain, and all
but two patients reporting subjective improvement. They
found patients who had preexisting conditions or had un-
dergone prior DRUJ surgery hadworse pain outcomes atfinal
follow-up.

Bain et al retrospectively reviewed 55 wrists that under-
went HIA and explored subjective and functional outcome
measures.31 The study’s patient population largely included
71% (n¼39) post-traumatic DRUJ OA patients; however, it
also included 22% (n¼12) with rheumatoid arthritis. Of the
55 patients who underwent HIA, 84% (n¼41) of patients
were satisfied with their surgery, and 72% (n¼35) reported

improvements in pain. Supination and pronation also dem-
onstrated some improvement from 54/67 degrees preopera-
tively to 72/72degrees postoperatively, respectively.
Additionally, Bain et al reported that patient satisfaction is
closely correlated with pain improvement, suggesting pain
relief should be the primary indication for surgery.

An early study by Minami et al reported on 12 male
patients treated with HIA for DRUJ OA.32 In this patient
population, the primary diagnosis was primary OA (n¼10)
or post-traumatic OA (n¼2). Pain was present preoperative-
ly in all 12 patients with six severe and six moderate pain.
Postoperative painwas reported to be resolved in six patients
and only minimally present in six patients. The study also
reported significant improvements in grip strength, exten-
sion, supination, and pronation.

A 2019 retrospective study by Nawijn et al investigated
long-term follow-up of 66 patients who underwent HIA
arthroplasty.33 The study was only able to obtain long-
term follow-up of 31 patients of which 80% had inflamma-
tory arthritis, 16% had post-traumatic arthritis, and two had
other conditions effecting the DRUJ. Mean interval between
surgery and survey was 8.6�2.4 years. Primary outcomes
included qDASH, pain and patient satisfaction, and a non-
validated arthroplasty questionnaire. Mean qDASH was
31.0�20.2 with DRUJ subluxation on radiograph associated
with a higher qDASH. Pain scores were associated with older
age, male sex, presence of osteoporosis, as well as nonunion
or malunion diagnosis at time of surgery. Average satisfac-
tion score was 9 out of 10. Patients with prior surgery,
fracture, subluxation on radiograph, tendon rupture at
time of surgery, and tendon repair as follow-up procedure
reported less satisfaction with their procedure.

Complications that evolve from HIA are often related to
instability, impingement of the DRUJ, or persistent pain.28

Bowers et al found15.7% (n¼6)of patients reportedpersistent
pain, with five patients having pain attributed to stylocarpal
impingement.5 Overall, unresolved postoperative pain was
mild and reported in 10.5% (n¼4) of patients. Bowers believed
that stylocarpal impingementcouldbe reducedwith increased
tendon interposition bulking or ulnar shortening during the
original procedure in patientswith a positive ulnar variance of
more than 2mm.29 Bain et al reported 7.2% (n¼4) patients
with stylocarpal impaction based on clinical examination and
radiographic findings. All four patients in this study under-
went revision surgery with shortening of the distal ulna and
successful de-impaction.31 Watson et al reported revision
procedures performed on 9.3% (n¼3) patients for radioulnar
impingement symptoms. These patients were found to have
new onset ulnar periosteal bone spurs at the site of previous
resection and responded to excision of spurs with all patients
having no or mild pain post resection.30

Minami et al reported one case of persistent moderate
pain, and three cases of ECU tendonitis.32 The study attrib-
utes the ECU tendonitis to the retinacular reconstruction
described in Bowers, and they no longer perform this portion
of the procedure.32 The tendonitis was resolved with splint-
ing and steroid injections within 6 months postoperatively.
The study also reported one episode of ulnar stump fracture

Fig. 3 A 37-year-old male with post-traumatic distal radioulnar joint
arthritis scheduled for hemi-resection interposition arthroplasty. (A)
Preoperative posteroanterior radiograph. (B) A 2-week postoperative
posteroanterior radiograph.
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3 months postoperatively, and one incidence of bony union
between the radius and ulna.32

Complications postoperatively from distal ulnar hemi-
resection are largely reported to be related to instability,
stylocarpal impaction, or persistent pain.28 Another poten-
tial disadvantage of HIA is the narrowing of the wrist, which
is felt as a cosmetic impairment to some patients. In all
studies, patients consistently reported high levels of satis-
faction, substantial relief of pain, and limited postoperative
complications. The distal ulnar hemi-resection remains an
important tool in themanagement of DRUJ OAwith an intact
or reconstructed TFCC.

Implant Arthroplasty

In recent years, ulnar head arthroplasty and total DRUJ
arthroplasty have been proposed to serve as an adjunct to
failed painful ulnar head resection. These procedures can
stabilize the ulna, increase strength, and improve postoper-
ative range ofmotion. Partial head arthroplasty has also been
used but requires the presence of a stable joint and intact
ligamentous structures.

Ulnar head replacement without resection of the sigmoid
radialnotchmaybeconsidered inajointwith failedpriordistal
ulnar resection and/or degeneration of the soft tissue sur-
rounding the joint. In the paper describing the procedure in
detail, Herbert concludes that “excision arthroplasty (i.e.,
Darrach procedure) should be reserved for patients with low
functional demands in whom instability is unlikely to be a
major problem.”9 He further concludes that ulnar head re-
placement should be considered the “procedure of choice for
most patients with symptomatic arthritis at the DRUJ.” Stable
native soft-tissue support is considered tobeessential for good
outcomes in total ulnar head arthroplasty. Rheumatoid arthri-
tis and/or injuries to the interosseous membrane would be
contraindications to this procedure.34 Herbert notes several
potentialmajor complications of implant arthroplasty, includ-
ing recurrent instability, ulnar impaction, stem loosening,
ulnar fracture, recurrent pain, and loss of movement.9

Using the Herbert ulnar head prosthesis (UHP) for total
ulnar head arthroplasty, van Schoonhoven completed a retro-
spective review of 23 patients at both short-term (28months)
and long-term (11 years, 2 months) follow-up.35,36 These
studies demonstrated significant improvement in pain, range
of motion, and grip strength. Two patients required reopera-
tion to address recurrent instability at the short-term time
point, and one required removal of the prosthesis due to a low-
grade infection. At long-term follow-up, all 23 patients, in-
cluding the twowho required reoperation,maintained stabili-
ty of the joint and did not require any further surgery.

Aita et al evaluated a case series of 10 patients in which
one patient was treated with partial ulnar head arthroplasty
and 9 with total ulnar head arthroplasty.37 Overall, the 10
patients in this study showed range of motion in pronosupi-
nation 174.5�7.15 degrees. VAS of 2.13, and palmar grip
strength at 90.7% of unaffected side after 1-year follow-up.
One patient presented with postoperative instability and
pain secondary to dorsal subluxation of the prosthesis at

12 months. This patient’s chronic ligament damage was the
original indication for arthroplasty.

In 2009, Shipley et al reported their experiencewith ulnar
head arthroplasty using both the Herbert UHP (14 patients)
and uHead (8 patients) to treat painful DRUJ arthroses.38 Six
patients in this cohort had no prior DRUJ surgery while 16
had undergone previous wrist surgery. No difference in
functional outcome was noted between primary treatment
and salvage groups. Three of 22 wrists required reoperation,
two of which were for symptomatic dorsal instability. This
dorsal instability was treatedwith soft tissue reconstruction
of the dorsal capsule with either the ECU tendon or the
extensor digiti minimi tendon as a graft. One case required
reoperation due to sensitivity at the head of the implant,
which may have been associated with the synovitis found on
exploration of the ulnocarpal joint. This was successfully
treated with a synovial debridement.

Sauerbier et al described an evaluation of 25 wrists
treated with total ulnar head arthroplasty (uHead [5] and
Herbert UHP [20]) and reported that results of primary
implantation had better functional outcomes when com-
paredwith secondary or salvage procedures of the DRUJ.34At
a mean clinical follow-up of 30 months, no revision proce-
dures were necessary, and all wrists were radiographically
stable with no signs of loosening. An asymptomatic positive
ulnar grind test was noted in 8/25 patients.

Total DRUJ arthroplasty involves reconstruction of the
ulnar head as well as the articulating sigmoid notch of the
distal radius. This is often a second-line treatment in the
management algorithm of DRUJ OA. The procedure involves
removal of the soft-tissue stabilizers of the joint. Placing the
radial component of the implant as near as possible to the
original sigmoid notch is designed to optimize its overall
function and limit stresses on both components of the
implant. However, this is surgically complex in the face of
prior wrist surgeries or distorted anatomy.39 Indications for
the procedure have included chronic instability, post-trau-
matic arthrosis, and Madelung deformity. The implant, as
designed by Aptis Medical, is a semi-constrained DRUJ
prosthesis composed of an ulnar stem, a radius plate, a
polyethylene ball, and a socket covering which connects
the ulnar stem and the radial plate39 (►Fig. 4).

It should be noted that salvage with an ulnar head
prosthesis is much simpler following HIA than after SK
procedure. The conversion to a prosthesis from a SK is a
technically demanding endeavor, especially when multiple
prior surgeries have been performed and soft tissue support
is lacking. Foket al reported their resultswith this conversion

Fig. 4 Distal radioulnar joint arthroplasty with a Scheker prosthesis.
(A) postoperative posteroanterior view. (B) Postoperative lateral view.
(C) Postoperative oblique view.
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and inserted the ulnar implant into the DRUJ fusion mass.40

They noted the need for an incomplete opening wedge radial
osteotomy, hinging on the radial cortex, proximal to the
arthrodesis is indicatedwhen easy reduction of the spherical
head into the reamed socket cannot be achieved with simple
longitudinal traction on the hand. They found in themedium
term, their technique provided a satisfactory clinical, func-
tional, and radiological result. Their reconstruction methods
allowed the avoidance of more radical salvage procedures,
such as 1-bone forearm and wide ulnar excision.

Kachooei et al evaluated the total DRUJ prosthesis in 14
wrists over a 10-year period with follow-up averaging
60 months.41 Two wrists required reoperation, both to
debride the screw tip over the radius, a complication due
to possible inaccurate screw length in the radial plate. No
other complicationswere reported. Supination/pronation on
follow-upwas 51/64 degrees, respectively. Indications of this
cohort included eight for chronic instability, two for post-
traumatic arthrosis, one for stiff DRUJ, one for DRUJ deformi-
ty, and two for chronic instability in the context of Ehlers–
Danlos syndrome. As this is not a first line treatment, all
patients had history of prior wrist surgery, with a range of
one to six prior surgeries.

Lans et al prospectivelyevaluated14patientswho received a
total DRUJ prosthesis for a painful DRUJ and/or instability after
prior wrist surgery.39 The inclusion criteria for their evaluation
was multiple prior wrist surgeries with the goal of describing
complications in technically difficult DRUJ arthroplasties. In
total, 7 of their 14 patients required reoperation. One patient
developedadeep infection, forwhich the implantwas removed,
infection cleared, then implant reinserted. One patient devel-
oped heterotopic ossification around the ulna, requiring exci-
sion. Five patients had residual ulnar sided pain severe enough
to require reoperation, treated with excision of the pisiform,
triquetrum, or both. Two patients developed superficial infec-
tions treated successfully with antibiotics, but surgery was not
required. Overall, supination/pronation improved from 45.6/
42.3degrees preoperatively to 76.1/76.1degrees postoperative-
ly. Lifting strength also significantly improved postoperatively.
Theauthors conclude thatdespite complications, thisprocedure
is a valid option for those with DRUJ arthroses who have failed
prior wrist procedures.

Comparison Studies

True comparison between procedures for OA of the DRUJ is
difficult. There are no prospective randomized controlled
trials published in the literature. To date, there are no
prospective trials for the management of this condition.
Retrospective reviewswith heterogeneous diagnoses consti-
tute the available literature. The functional demands on the
wrist and patient expectations can be very different between
patients with arthritis due to rheumatoid disease compared
with those with degenerative osteoarthrosis and post-trau-
matic disease.

Traditionally, the Darrach resection was reserved for an
older less active individual. In the report by Giberson-Chen,
they stated, “in our practices, SK arthrodesis is preferred over

Darrach resection or hemi-resection arthroplasty for
patients with DRUJ arthritis or instability. Darrach resection
is reserved for elderly patients with low functional
demands.”20

Verhiel et al completed a retrospective study of 85
patients with only post-traumatic DRUJ dysfunction.42 The
purpose of their study was to assess differences in long-term
patient reported outcomes for Darrach versus SK. Nine
patients underwent a hemi-resection arthroplasty but
were not included in the study. They found no significant
difference between the groups with regard to PROMIS UE
Physical Function score (39, p¼0.91), numerical rating scale
pain score (2.5, p¼0.76), or satisfaction score (9.5, p¼0.89).
These scores were obtained after a median of 8.4 years after
the index procedure. The mean ulnar distance (the distance
from the articular surface of the radius to the proximal stump
of the ulna) was 18�7.3mm after Darrach versus
33�6.3mm after SK. The median radioulnar distance was
5.5mm in Darrach group versus 8mm in SK group. This
distance is the width of the interosseous space between the
radius and ulna at the proximal stump of the ulna and is a
measure of radio-ulnar convergence.

The most common complication reported for both proce-
dureswas ulnar stump instability, 14% in Darrach versus 7.1%
in SK. In total, 19% of patients in the Darrach group under-
went a stabilization of the ulnar distal stumpwhereas 46% in
the SK group had a stabilization performed concomitantly.
Heterotopic ossificationwasmore common after SKwith five
patients versus one patient in Darrach group (p¼0.014).
Reoperation rate was noticeable but not significantly differ-
ent between the two groups, 18% in Darrach versus 36% in SK
(p¼0.10). The authors report comparable long-term out-
comes and complication rates for surgical treatment of post-
traumatic DRUJ dysfunction with either the Darrach or the
SK procedures.

In 2005, Minami et al published a retrospective study
evaluating long-term clinical and radiographic results in 61
patients with OA of the DRUJ.43 They had three surgical
cohorts including patients having either a Darrach (n¼20),
SK (n¼25), or HIA (n¼16) procedure. A lower percentage of
patients treatedwith aDarrach resection rated postoperative
pain levels as “none” or “slight” compared with SK and HIA.
Flexion and extension significantly improved for those
patients undergoing either SK or HIA, but not for Darrach.
Pronation and supination significantly improved after all
three procedures. Grip strength significantly increased after
SK and HIA but decreased after Darrach.

Minami et al found significantly fewer patients returned to
their original work and more complications followed after a
Darrach procedure. A Darrach resection was associated with
poorer outcomesandmore complications thanSKandHIA, but
this may be in part due to the older patient population that
received this procedure. The authors do not mention if any
patients who underwent a Darrach procedure had stabiliza-
tion of the ulnar stump. The results for the SK group improved
dramatically after an ECU stabilization procedure was added.
This additional step appeared to prevent subluxation of the
proximal ulnar stump. Due to the different demographics
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undergoing each of these procedures, their conclusions must
be guarded. They did however provide their framework for
decidingpreoperativelywhoshouldundergoaSKverses aHIA.
They suggest that HIAwas indicatedwhen the TFCCwas intact
or could be reconstructed while the SK is optimal when the
TFCC could not be reconstructed or there was positive ulnar
variance of more than 5mm even though the TFCC was
functional. This frameworkmay prove useful as a preoperative
treatment algorithm. Surgeons should be advised to have all
equipment necessary to complete either procedure should the
TFCC be torn and not reparable.

George et al completed a retrospective study of 18 patients
younger than 50 years old with DRUJ dysfunction following a
Colles’ fracture.44 They compared the results of both the
Darrach resection and the SK arthrodesis. No significant
difference between the two groups with respect to forearm
and wrist range of motion was identified. Grip strength was
not significantly lower in Darrach (82%) versus SK (103%)
compared with the opposite wrist. No significant difference
in Mayo Wrist, DASH scores, or complication rates were
perceived. The authors stated that the Darrach and SK are
comparable in terms of outcomes and complications following
Colles’ fractures for patients under the age of 50 years.

In a recent retrospective review, Yayac et al reviewed 121
patients (44with degenerative OA and51with posttraumatic)
undergoing Darrach, SK, and HIA procedures for the DRUJ.45

Although theydidnot look at patient reportedoutcomescores,
no significant differences were found in motion, persistent
pain, or swelling. There was no statistical difference in the
complications among the three procedures although adverse
outcomes were commonly experienced in all three proce-
dures. Of note, the age at operation was significantly lower
in patients undergoing SK (42 years) versus Darrach (59 years)
and HIA (62 years) (p<0.001). There was a preference for the
surgeons to suggest the SK to younger patients.

Summary

OA of the DRUJ is a common condition that typically occurs
following trauma to the distal radius.While conservative thera-
py should be tried initially, often surgical intervention is imple-
mented to recover function of the wrist and improve patient
quality of life. The literature is not clear as to the optimal
treatment for symptomatic OA of the DRUJ. Taken individually,
each procedure has shown benefit in helping those suffering
from pain and/or functional limitation to improve their situa-
tion. In a letter in 2011, Nikkah et al asked “do patients really do
better after the SK procedure when compared to the Darrach
procedure?”46 A decade later, this question has not yet been
sufficiently answered. Along with the hemi-resection arthro-
plasty, all these procedures have a role in the management of
patients with symptomatic OA of the DRUJ.
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