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Introduction

The main goal of the treatment of degenerative wrist
is to provide symptomatic relief while maintaining maxi-
mum possible strength and mobility. The management
can range from conservative to fusion of the wrist joint,

the latter being possible through partial or total
arthrodesis.

Biomechanical studies have shown that procedures on
this joint considerably alter load transmission and intra-
carpal kinematics. Therefore, after surgery, strength and
movements will never be the same as before surgery.
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Abstract Wrist arthrodesis, both total and partial, are therapeutic options for the treatment of
post-traumatic, degenerative or rheumatic arthropathies. The objective of these
surgeries is to eliminate pain and stabilize the wrist to the detriment of loss of mobility,
allowing patients to resume their daily activities without pain. Partial arthrodesis aim to
preserve some mobility by fusing only certain joints, leaving only non-pathological
joints mobile, while total arthrodeses involve total fusion of the wrist, offering
definitive solutions for severe pain and instability.
Performing these techniques through arthroscopic surgery offers results similar to
those of open surgery, with the additional benefit of minimizing complications,
reducing recovery time and improving the postoperative aesthetic result.
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Resumen Las artrodesis demuñeca, tanto totales como parciales, son opciones terapéuticas para
el tratamiento de las artropatías postraumáticas, degenerativas o reumáticas. El
objetivo de estas cirugías es eliminar el dolor y estabilizar la muñeca con el detrimento
de pérdida de movilidad, permitiendo a los pacientes retomar sus actividades diarias
sin dolor. Las artrodesis parciales tienen como objetivo conservar cierta movilidad al
fusionar solo ciertas articulaciones dejando móviles solo las articulaciones no pato-
lógicas, mientras que las artrodesis totales involucran la fusión total de la muñeca,
ofreciendo soluciones definitivas para el dolor intenso e inestabilidad.
La realización de estas técnicas mediante cirugía artroscópica ofrece resultados
similares a los de la cirugía abierta, con el beneficio adicional de minimizar las
complicaciones, reducir el tiempo de recuperación y mejorar el resultado estético
postoperatorio.
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According to someauthors, a balanceofmotionof 51 to 54°2

of flexion and 301 to 60°2 of extension is required to perform a
given task, so a limitation of the joint range of the wrist does
not result in its non-functionality.3 However, Adams et al.4

showed that the perception of a restriction in wrist mobility
produces agreater impact on itsperformance than the loss of it
itself, without significant differences between a partial and
total limitation. Therefore, preserving range of motion above
all else should not be a priority goal.

Surgical Technique

The surgery performed under regional anesthesia and is-
chemia. The incision is made at the level of the Lister
tubercle, from the distal radius to the base of the third
metacarpal. The extensor retinaculum is opened at the third
compartment (extensor pollicis longus) with a radial reti-
nacular flap including the second compartment and the
first, if necessary, and an ulnar retinacular flap including
the fourth compartment and the fifth, if necessary
(►Figure 1).

In the floor of the fourth compartment is the posterior
interosseous nerve (PIO). In the capsule, you can identify the
dorsal radiopyramidal ligament and the dorsal intercarpal
ligament (which are actually capsular reinforcements and
are not always easy to identify).

Dorsal capsulotomycanbeperformed through (►Figure 2):

1. Radial-based capsular flap including part of the dorsal
and intercarpal radiopyramidal ligament, described by
Berger et al.;5 with this capsulotomy, a neurectomy of
the PIO is performed, which is why it is indicated in
degenerative processes to achieve denervation in cases
in which it is not necessary to preserve the propriocep-
tion (►Figure 3).

2. Proximal-based capsular flap if the PIO nerve is to be
preserved, as described by Hagert et al.,6 and thus pro-
prioception; the nerve is included in the capsular flap,

avoiding its neurectomy.5 It is performed in wrists with-
out degenerative signs, in which denervation is not de-
sired, aiming to maintain proprioception (►Figure 4).

3. “H” capsular flap – with two capsular flaps, radial and
ulnar, to expose the carpus. It is used in wrist arthrodesis
and the flaps are then used to cover the osteosynthesis
material.

4. Distal-based capsular flap, which is used in wrist pros-
theses, after completing the arthroplasty, capsular rein-
sertion in the radius with transosseous suture or anchors
is performed (►Figure 4).

The carpus is exposed, refreshing the articular surfaces
intended for fusion in the case of arthrodesis, and extracting

Fig. 1 Approach at the level of the third dorsal compartment with a radial retinacular flap from the second compartment and ulnar from the
fourth compartment. In the floor of the fourth compartment lies the posterior interosseous (PIO) nerve.

Fig. 2 Different types of dorsal capsulotomy. (A) Radial-based
capsular flap, described by Berger et al.5. (B) Proximal-based capsular
flap to respect the PIO, described by Hagert et al.6 (C) “H-shaped”
capsular flap, used for arthrodesis. (D) Distal-based capsular flap, used
in arthroplasties.
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cancellous graft from the distal radius through the same
incision, if necessary, or resecting the first row of the carpus
and osteotomy plus reaming in the case of arthroplasties.
After performing the arthrodesis, plane closure and postop-
erative immobilization are performed.

Partial Arthrodesis

Partial carpal arthrodesis is a therapeutic alternative for the
treatment of all types of arthropathies. This is a procedure
capable of reducing pain and eliminating instability, while
maintaining themobility of healthy joints. Selective arthrod-

esis of any joint results in a compensatory increase in the
mobility of the other joints.7

As in any surgical technique, when indicated, we must
know the expectations that we can offer the patient so that
they understand and accept them. For surgical planning, a
radiological study of both wrists must be performed to
measure the different angles and carpal height, and, some-
times, a computed tomography (CT) scan to correctly assess
the extent of the degenerative arthropathy of the patient.

It is advisable to provide bone graft at the arthrodesis sites
to avoid losing carpal height. The most commonly used graft
is from the ipsilateral distal radius, which enables the
performance of this surgery with regional anesthesia. In
the case of using an iliac crest graft, general anesthesia is
required.

Currently, the trend is to perform these arthrodeses
arthroscopically, and various authors8–10 have published
similar results to those obtained through open surgery.
Theoretically, arthroscopic surgery offers the advantages of
a minimally-invasive approach, reduces the risk of
stiffness secondary to dorsal capsulotomy, and increases
the consolidation rate due to decreased damage to the
neurovascular structures and greater respect for the soft
tissues. These are demanding surgical techniques, which
require extensive experience in the management of arthros-
copy and which, currently, require surgical time equal to or
greater than that of open surgery.

Different complications have been described,11 and the
most frequent is the appearance of pseudoarthrosis,12 al-
though its incidence has decreased thanks to improvements
in the surgical technique and osteosynthesis materials.13

Radioscapholunate Arthrodesis
Radioscapholunate (RSL) arthrodesis, described by Gordon
and King14 in 1961, is a palliative surgical technique for
wrists with radiocarpal arthritis without involvement of the
midcarpal joint, thus preserving some wrist mobility. This
mobility, especially in flexion and extension arcs, is distrib-
uted between both joints. However, various studies

Fig. 3 Radial base approach (Berger et al.5). (A) Dorsal radiopyramidal ligament. (B) Dorsal intercarpal ligament.

Fig. 4 Above is a proximal base capsular approach (Hagert et al.6) for
the treatment of a scapholunate lesion. Below is a distal base capsular
approach for a radiocarpal prosthesis.
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conducted on cadavers differ in their assessment of the
contribution of each joint to these coordinated
movements.15

The first series of RSL arthrodesis show a range of motion
of around 30 to 40% compared to the normal range.16,17 In an
attempt to improve these results, various surgical procedures
have been associated with RSL arthrodesis, such as resection
of the distal pole of the scaphoid bone18 associated or not
with excision of the pyramidal bone19 (►Figure 5). Never-
theless, Holleran et al.20 published a study on a cadaver
comparing RSL arthrodesis isolated or associated with the
resection of the distal pole of the scaphoid bone, in which
they reported that performing this surgical procedure
increases the friction forces between the lunate and the
capitate, which usually causes long-term degenerative
changes in the midcarpal joint.

The indication for this surgical technique21 is wrists
with painful radiocarpal osteoarthritis, as long as the mid-
carpal joint is preserved. Among them, the sequelae of
intra-articular fractures of the distal radius stand
out in frequency (►Figure 6). According to an article
published by Knirk and Jupiter,22 91% of the cases of this
type of fracture with joint incongruity lead to long-term
degenerative changes at that level, causing radiocarpal
osteoarthritis.

Another common etiology is wrists with scaphoid non-
union advanced collapse (SNAC) lesions, characterized by
advanced carpal collapse due to scaphoid pseudoarthrosis,
or scapholunate advanced collapse (SLAC) lesions,23 result-
ing from scapholunate injuries with flexion and pronation
instability of the scaphoid, which present with mechanical
pain and loss of wrist mobility in all planes. In 1984,
Watson and Ballet24 described SLAC-type injuries as the
most frequent cause of degenerative wrist arthritis (55%).
In cases of wrists with SNAC or SLAC lesions, RSL arthrod-
esis is indicated in early stages, since, in more advanced
stages, the midcarpal joint is already affected. Likewise,
this palliative surgical technique may also be indicated in
the initial stages of avascular necrosis of the lunate or

Kienböck disease. Furthermore, this technique is also indi-
cated in arthritic wrists due to deposition or rheumatic
diseases.

The results in the published literature regarding
consolidation rates vary depending on the osteosynthesis
material used, including Kirschner wires (KWs), T-plates,
compression screws, or staples, with cannulated screws
showing the highest consolidation rates and fewer
complications.25

Ulnar translation of the carpus can occur in the advanced
stages of a SNAC wrist; it is defined as the condition in
which the lunate is in an abnormal position towards the
palmar and ulnar edge of the wrist, with less than 50% of its
proximal joint surface in contact with the lunar fossa of the
radius. In these cases, it is difficult to achieve realignment of
the lunate back into its fossa of the radius, making it
challenging to perform a proper lunate-capitate fusion or
four-corner arthrodesis. Therefore, this arthrodesis is often
the best treatment option if total wrist arthrodesis is not
chosen.

As previously mentioned, the main contraindication of
this technique is the presence of significant osteoarthritis of
the midcarpal joint.

Radiolunate arthrodesis
Radiolunate (RL) arthrodesis is indicated in isolated cases of
radiolunate osteoarthritis (usually as a sequel to die-punch
type distal radius fractures) or in cases of radiocarpal insta-
bility with ulnar translation of the joint (►Figure 7). Simi-
larly, RL arthrodesis can be used to prevent volar and ulnar
translation of the carpus in patients with rheumatoid arthri-
tis.26 However, it is contraindicated in those patients with
alterations of the lunate-capitate joint, since the mobility of
thewrist will depend on this joint once the radius and lunate
are fused. We consider that this palliative surgical technique
may also be indicated, like the previous one, in the initial
stages of avascular necrosis of the lunate or in cases of
Kienböck disease in which a large part of the bone is
vascularized.

Fig. 5 Radioscapholunate (RSL) arthrodesis. In the central image, osteosynthesis combined with a circular plate plus compression screw can be
observed. On the right, proper consolidation is seen after removal of material; note the distal pole resection of the scaphoid.
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Motomiya et al.27 published a series of 22 wrists from 19
patients submitted to RL arthrodesis for the treatment of
rheumatoid arthritis. They reported a rate of 100% of consoli-
dation with significant improvement in grip strength and
supinationcapacity.Despite thedecrease in the rangeofflexion
and extension at the end of patient follow-up, the degree of
patient satisfaction with this technique was very high.

Four-Corner Arthrodesis
Four-corner arthrodesis, described by Watson and Ballet in
1984,24 is a midcarpal arthrodesis that involves the fusion of
the articular surfaces of the lunate, capitate, triquetrum and
hamate. Its main indication is for SLAC or SNAC wrists with
degenerative arthropathy that affects the radioscaphoid and
midcarpal joints. It can also be indicated for midcarpal and
lunopyramidal instability.28 Indemnity of the cartilage of the
lunate fossa of the radius is required, and magnetic resonance
imaging (MRI) is the imaging test of choice to verify it
(►Figure 8).

Scaphoid excision is usually associated with four-corner
arthrodesis if the patient has an advanced degenerative
disease resulting from scapholunate dissociation or scaphoid
nonunion (►Figures 9–10). Because most of the carpal
bones are fused, movement is performed through the radio-
lunate joint, so the only contraindication to this procedure is
radiolunate osteoarthritis.29

Excision of the scaphoid and midcarpal fusion enables
the suppression of pain while preserving acceptable residual
mobility, with good long-term clinical results30 (►Figure 11).
In the series byWatson et al.,31 painwas significantly reduced,
and the average range ofmotionwas of 37%flexion and 33% of
extension. Krimmer et al.29 compared the results of four-
corner arthrodesis and total wrist arthrodesis in patients
with SLAC and SNACwrists, and concluded that the functional
results are better with partial arthrodesis.

Cohen and Kozin32 studied the effect of four-corner ar-
throdesis on range of motion; they observed an average
extension of 49°, a flexion of 31°, with a 58% flexion-extension
arc and a grip strength of 79% compared to
the contralateral side. This studydemonstratedagreater range
of radioulnar deviation compared to proximal carpectomy.

In their review, Laulan et al.33 describe that the range of
wrist mobility is of approximately 50%, but the dart-throw-
er’s movement is eliminated, and this is considered a
limitation of the technique; pain decreases by 50 to 60%,
and almost half of the patients are pain-free; the strength is
of 60 to 80% compared to the contralateral side;30 the
nonunion rate ranges from 3 to 9%. The piriformis can be
resected with improved function,34 but the rate of pseu-
doarthrosis increases.

Kadji et al.34 reviewed results published from 1946 to
1993 and concluded that the nonunion rate with four-corner
arthrodesis ranged from 4 to 50%, with an average of 8.4%.

Fig. 6 Radioscapholunate arthrodesis. The computed tomography (CT) scan shows volar subluxation of the carpus after distal radius fracture
with a volar marginal fragment. On the right, RSL arthrodesis is observed after plate removal; note the distal pole resection of the scaphoid.

Fig. 7 Radiolunate arthrodesis.
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The technique consists of excision of the scaphoid and
fusion of the midcarpal joint (capitate-lunate-pyramidal-
hamate) providing bone graft to fuse all the bones together,
although more and more publications indicate that it is
enough to perform lunate-capitate arthrodesis to generate
the necessary stability.

A relevant technical aspect is the correction of the posi-
tion of the lunate dorsally (dorsal intercalated segment
instability, DISI) and fixing it in a neutral position, which
is achieved by flexing the wrist and placing a temporary
radiolunate needle to avoid dorsal impingement and
improve extension, and the contribution of graft to avoid
loss of carpal height.

There are various options for fixation in this surgery,
though complications associated with plates35 alongside
the promising outcomes reported with percutaneous osteo-
synthesis using cannulated screws suggest the latter as the
optimal choice. Moreover, it enables the arthroscopic imple-
mentation of this technique.19

Comparing this technique with proximal carpectomy, it
has the advantage of preserving the radiolunate joint and
maintaining the height of the carpus, which enables the
preservation pf greater grip strength in these patients (80%).

Although longer postoperative immobilization times are
needed, the percentage of consolidation in series such as
the one by Ashmead et al.,36with 100 operated patients, was
high (97%).

Lunate-capitate Arthrodesis
The lunate-capitate arthrodesis is a variant of four-corner
arthrodesis that preserves its advantages while minimizing
its drawbacks. Since fewer bones are fused, there is a reduced
riskof complications such as pseudoarthrosis or failure of the
material used (►Figure 8). The indications and contraindi-
cations for lunate-capitate arthrodesis are the same as those
of four-corner fusion. In this procedure, like the previous one,
the scaphoidmust be excised (and the piriformismay also be
excised), and then the proposed arthrodesis must be per-
formed37 (►Figure 12).

The published results regarding bone consolidation are
comparable to those of four-corner arthrodesis. Kirschen-
baum et al.38 and Viegas et al.39 reported a high nonunion
rate with this arthrodesis, which, according to the series,
can reach 33%. However, lunate-capitate arthrodesis is an
effective alternative method to treat SLAC and SNAC wrists,
and it has a mean range of flexion-extension motion of 60°.
Ferreres et al.40 studied 17 patients who had been treated
with lunate-capitate arthrodesis after a follow-up of 8 to
12 years, and they concluded that the results are similar to
those of the four-corner fusion, it is technically easier to
perform, and, in addition, it can improve mobility in radio-
ulnar deviation.41

Recent studies76 on the innervation of the radiopyramidal
ligament have given importance to preserving themovement
of the lunate-pyramidal ligament to maintain propriocep-
tion. So, if the lunate-capitate arthrodesis is combined with
an excision of the triquetrum in addition to the scaphoid, to
gain mobility, the proprioceptive role of the radiopyramidal
ligaments may be compromised, which is why we usually do
not perform it.

Scaphocapitate Arthrodesis
Scaphocapitate arthrodesis is primarily indicated for chronic
scapholunate instability with irreducible rotational sublux-
ation of the scaphoid, stage-1 SLAC wrist if radial styloidec-
tomy is added, scaphoid nonunion, advanced Kienböck
disease, and midcarpal instability31 (►Figures 13–14). The
contraindications would be alterations in the radioscaphoid
joint, since performing this surgical technique would aggra-
vate its symptoms.

Mechanically, it is similar to scapho-trapezio-trapezoid
(STT) arthrodesis, in which a modification is made in
the transmission of loads to unload the lunate and
maintain normal carpal alignment, avoiding rotary sublux-
ation of the scaphoid.42 The results reported in the litera-
ture show a predictable improvement in pain and grip
strength. This is due to the stabilization of the scaphoid
and the relocation of its proximal pole in relation to the
scaphoid fossa on the radius.43 However, this procedure
may result in decreased range of motion of the wrist. This
reduction occurs due to the restriction of movements of the

Fig. 8 On the left, scaphoid nonunion advance collapse (SNAC) wrist,
and on the right, scapholunate advance collapse (SLAC) wrist. In-
tegrity of the radiolunate joint, an essential criterion for four-corner
arthrodesis.

Fig. 9 On the left, four-corner arthrodesis and, on the right, lunate-
capitate arthrodesis.
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scaphoid relative to the trapezium during wrist movements,
especially in flexion and radial deviation.39 It is essential to
perform the arthrodesis with a radioscaphoid angle be-
tween 30 and 60°, so that it enables 60% of the movement of
a healthy wrist and is sufficient for activities of daily
living.44

The pseudoarthrosis rate is reported to be between 0 and
23%. The large contact surface between the two bones and
the provision of cancellous bone graft enable good consoli-

dation in most cases.45 No studies provide data supporting
the benefits in terms of pain and range of motion of
routinely adding styloidectomy, although it is recom-
mended to avoid scaphoid impingement and symptomatic
osteoarthritis.

Scapho-trapezio-trapezoid Arthrodesis
Scapho-trapezio-trapezoid (STT) arthrodesis, described by
Watson and Hempton46 in 1980, has as its main indications
isolated scapho-trapezio-trapezoid osteoarthritis, chronic
scapholunate instability with non-reducible rotary sublux-
ation of the scaphoid, and advanced Kienböck disease31

(►Figure 15). The objective of this arthrodesis is to alter
the load transfer across the radiocarpal joint, reducing the
loads transmitted to the radiolunate joint (approximately
between 35 and 40%) while increasing the loads transmit-
ted to the radioscaphoid joint (approximately between 15
and 20%). Similarly, the lunate-capitate joint is unloaded
(around 40%), while the scaphocapitate joint is overloaded
(around 140%). However, it results in a decrease of 30 to 40%
in wrist flexion-extension and 40 to 50% in radialulnar
deviation.47

The results of STT arthrodesis are controversial. Various
authors48 report good clinical results regarding range of
motion, decreased pain and good grip capacity. However,
various complications are also reported,49 such as avascular

Fig. 10 Clinical cases of four-corner arthrodesis with different types of stabilization.

Fig. 11 Proximal-based capsular flap to maintain capsular proprioception. A joystick-type needle is placed in the lunate to correct dorsal intercalated
segment instability (DISI) and mobilize the lunate to curette the midcarpal joint; graft addition is advised. On the right, result after screw placement.

Fig. 12 Lunate-capitate arthrodesis. In this case, in addition to the
scaphoid, the pisiform was also resected.
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necrosis, progressive carpal instability, styloscaphoid im-
pingement and persistence of pain secondary to overload
in the radioscaphoid compartment. The average nonunion
rate in relevant published studies ranges from 4% forWatson
et al50 to 31% for Goubier et al.49

Roger and Watson51 found a styloid impingement rate of
33%. They attributed this fact to the limitation of the scaph-
oid to flex when a radial deviation of the wrist occurs,
causing impingement. To reduce secondary osteoarthritis
and radioscaphoid impact, it is advisable to fuse the scaphoid
with a flexion of 40 to 60° and perform a radial styloidec-
tomy. Another possibility in arthritis consists of resecting the
distal pole of the scaphoid, with or without associated
interposition arthroplasty, and this procedure can be per-
formed using an arthroscopic technique. The most common-
ly usedmaterial for bonefixation is the KW, although screws,
staples or plates can be used.48

Scapholunate Arthrodesis
The main indications are scapholunate instability in scapho-
lunate dissociation, non-union fracture of the proximal
pole of the scaphoid or scaphoid nonunion (►Figure 16).

The literature on the long-term results of this procedure is
scarce,52 but persistent pain in the wrist and a high rate of
nonunion have been reported, reaching 87% in some series52,
which is related to the retrograde intraosseous vascular flow
of the proximal scaphoid, the scarce contact surface, and the
difficulty in achieving compression through the fusion area
without changing the curvature of the midcarpal joint.24

Currently, with the clinical and surgical results obtained,
its use cannot be recommended.

Lunotriquetral Arthrodesis
Isolated lunotriquetral (LT) arthrodesis is indicated in cases
of chronic lunotriquetral instability without associated
volar intercalated segment instability (VISI) deformity
with persistent pain, in which other procedures have failed,
or in patients who have developed early degenerative
changes (►Figure 16). Additionally, it is also indicated for
rare cases of incomplete degenerative lunotriquetral
synostosis.53

This arthrodesis is based on the fact that patients with
congenital LT coalition are normally asymptomatic, and that
undernormal circumstances there is littlemovementbetween
both bones, which means that LT arthrodesis causes minimal
loss of mobility.54 Ambrose and Posner55 theorize that LT
fusion may increase pressure on the triangular fibrocartilage
complex and the ulnar head, leading to secondary impaction
syndrome.

The material used for bone fixation can be KWs,54,55 a
headless compression screw,56 or a staple. It is advisable
to provide a bone graft given the high risk of nonunion
of up to 57% of the cases in the literature.12,56 The clinical
and functional results are unpredictable and variable.54,56

Due to all this, as well as the best results reported with
other procedures, LT arthrodesis should be used with
caution.

Pyramidal-hamate Arthrodesis
Pyramidal-hamate arthrodesis is primarily indicated for the
treatment of ulnar carpal instability and lunotriquetral

Fig. 13 Scaphocapitate arthrodesis.

Fig. 14 Scaphocapitate arthrodesis. Proximal-based capsular flap, resection of the lunate, and scaphocapitate arthrodesis. On the right,
fluoroscopic control.
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instability with VISI deformity (►Figure 17). Since it
restricts midcarpal mobility, it is contraindicated in
patients with radiocarpal alterations. Rao and Culver57

have shown optimal results for palmar midcarpal instabili-
ty, with 100% of patients being asymptomatic, but the
results of dorsal midcarpal instability are less promising,
with almost 50% of the patients experiencing persistent
symptoms. This isolated arthrodesis is rare, as four-corner
arthrodesis is preferred due to its higher union rate and
similar range of motion.

Scaphocapitate Arthrodesis
Scaphocapitate arthrodesis is indicatedwhen there is arthri-
tis affecting the scaphocapitate and lunocapitate joints. This
can occur after a trans-scaphoid perilunate dislocation, as
well as in cases of avascular necrosis of the capitate bone,58

although in most instances, the cause is idiopathic. Arthrod-
esis is performed using screws or plates and usually yields
good results, particularly for pain relief and improved wrist
stability and grip strength.

Resection of the First Row of the Carpus

Resection of the first row of carpal bones is a technique
performed since the early nineteenth century, which
involves creating a new radiocarpal joint between the lunate
surface of the radius and the head of the capitate bone
(►Figure 18). It is about functionally simplifying a complex
joint that is in poor condition.59 Its indication is important in
cases of advanced cartilaginous destruction of the radio-
scapholunate joint too severe to benefit from conservative
surgeries, such as in the final Watson stages of SNAC or SLAC
wrist.60

During the intervention, which is carried out through a
dorsal approach, the scaphoid, lunate, and triquetrum are
resected, while the pisiform is retained. Thus, the capitate
bone will act as the lunate, with radial deviation limited by
the impact between the radius and the trapezium. Postop-
eratively, the joint is immobilized for a brief period (3
weeks). Relative contraindications include inflammatory
arthropathies and patients performing heavy manual
work. When the technique fails, salvage with total arthrod-
esis can be performed, with the only drawback being a loss
of carpal height.

However, this surgery should only be performed if the
cartilage of the lunate surface of the radius and the head of
the capitate bone are preserved. It is important to note that
there will be some joint incongruity between the contact
surfaces, leading to increased joint pressure and

Fig. 15 Scapho-trapezio-trapezoid arthrodesis. On the right, correct
fusion is observed after the removal of the wires.

Fig. 16 On the left, scapholunate arthrodesis and, on the right,
lunotriquetral arthrodesis.

Fig. 17 Pyramidal-hamate arthrodesis.

Fig. 18 Resection of the first row of the carpus.
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anteroposterior translation of the capitate head during
movement, which may result in degenerative joint disease
radiologically, although not always clinically correlated.61

As a result, we achieve a functional wrist in a few months
for social activities and low-demand jobs. There is a decrease
in pain, while preserving mobility and maintaining accept-
able strength.62 Compared with four-corner arthrodesis, a
better range of motion and lower complication rates are
obtained without differences in the conversion rate to total
arthrodesis.63

In some centers, a resurfacing implant is used at the level
of the capitate head, showing an average range of flexion-
extension of 65°, radioulnar deviation of 45° and adequate
functionality measured with the Quick Disabilities of the
Arm, Shoulder and Hand (QuickDASH) questionnaire, which
translates into a significant improvement compared to pre-
operative values.64 Furthermore, with this intervention, 20-
year survival rates of 65% have been reported with approxi-
mately 50% of patients without pain, with worse results in
manual workers and young people.65

Total Radiocarpal Arthrodesis

Radiocarpal arthritis is the leading cause of pain, weakness,
and functional impairment in the wrist, with distal radius
fractures being the most common cause. Around 20% of
fractures result in significant arthritis in the radiocarpal
and/or distal radioulnar joints, and this figure increases to
65% for intra-articular fractures.22

In active patients, when conservative treatment or mo-
bility preservation techniques fail, totalwrist arthrodesis has
been shown to be a valid option for primary treatment or
rescue of partial arthrodesis. This treatment relieves pain
and improves function and grip strength.66 Among the main
indications for this technique are idiopathic arthritis, post-
traumatic osteoarthritis, inflammatory arthropathies, cere-
bral palsies, brachial plexus injuries with unstable wrists,
congenital deformities, osteonecrosis of the carpal bones
(Preiser or Kienböck diseases), SNAC or SLAC wrist, or it
can be used as a rescue for previous techniques that have
failed.67

The presence of active infection, soft tissue coverage
defects or the state of open physes represent absolute contra-
indications for surgery. As relative contraindications, the
technique is not recommended in elderly patients with
low functional demand (in whom arthroplasty may be a
better alternative) or in tetraplegia with modified mobility
and clamp patterns.

The classic technique involves fixation of the radiocarpal
and midcarpal joints using a dorsal plate (►Figure 19) or
intramedullary nail (►Figure 20) extending from the distal
third of the radius to the third metacarpal. It is performed
through a longitudinal dorsal approach over the Lister tu-
bercle, with opening of the dorsal retinaculum through the
third compartment (►Figure 21). The extensor pollicis lon-
gus tendon is left in the closure between the subcutaneous
tissue and the extensor retinaculum to avoid friction with
the plate and rupture. Capsulotomy can be performed in an

“H” shape with two radial and ulnar capsular flaps, which
will then serve to protect the plate in the carpal area. After
cartilage excision, graft filling is advised, which can be
harvested from the radius or iliac crest. Nowadays, there
are premolded fixed-angle dorsal plates that facilitate sur-
gerywithminimal extension, placed along the radio-scapho-
lunate-capitate-third metacarpal axis. Due to their mechan-
ical stability, they usually do not require postoperative
immobilization.68

There is some controversy regarding the fusion of the
carpometacarpal joint of the third radius. Some authors69

argue against fusion, as it can be a site of frequent compli-
cations and cause pain after plate removal. Preserving this
joint enables the preservation of a small degree of hand
mobility, including 7° of flexion-extension, 4° of radioulnar
deviation, and 5° of pronosupination.69 Preserving carpo-
metacarpal mobility in the context of total arthrodesis can
improve grip strength and fist-making ability, but on the flip
side, it can lead to hypermobility and pain due to overloading
of this joint in a fusedwrist.70Additionally, there is a division
regarding the position the hand should adopt. Typically, the

Fig. 19 Total wrist arthrodesis with fixed-angle plate.

Fig. 20 Total wrist arthrodesis with intramedullary nail.

Revista Iberoamericana de Cirugía de la Mano Vol. 52 No. 1/2024 © 2024. SECMA Foundation. All rights reserved.

Wrist Arthrodesis Andreu et al.12



wrist is placed in slight dorsiflexion and ulnar deviation to
optimize grip power. In individuals with bilateral involve-
ment, the non-dominant hand should be positioned in 5 to
10° of flexion to facilitate perineal hygiene.71

Total wrist arthrodesis stabilizes the radiocarpal joint,
eliminates wrist pain, and enables neighboring joints, both
proximal and distal, to perform gripping and palm functions,
and it also ensures proper development of the kinematic
chain of the upper limb. However, it is important to consider
that patients may report difficulties with personal hygiene
and working in confined spaces. Nevertheless, despite some
expected limitations, patients report high levels of long-term
satisfaction.72

While the standard procedure is performed openly, it can
also be performed through arthroscopy with less damage to
the extensor compartments and a better esthetic outcome.
According to the technique by Nazerani et al.,73 the cartilage
can be debrided through the radiocarpal and midcarpal
portals, and the joints can be fixed using four self-tapping
cannulated screws percutaneously under fluoroscopic
control.

Alternatively, intramedullary systems are recommended
in rheumatic patients and in those with poor soft tissue
coverage. Generally, locking pins or intramedullary nails can
be used.74 With this last method of intramedullary fixation,
high fusion rates have been reported, reaching 100% in some
series, but also high revision rates, especially due to migra-
tion of the distal screw.75

Among the most common complications that can occur
are implant failure, tendon ruptures, and peri-implant frac-
tures. On the other hand, some patients do not become
accustomed to a non-mobile wrist and continue to experi-
ence reduced function and persistent pain. Therefore, when-
ever possible, motion-preserving surgery should be offered
before total arthrodesis. And among the total fixation tech-
niques, the surgeon must make a correct indication and
consider the risks and benefits of each alternative for each
individual patient.67
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