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Despite being the second most common osteoarthritis of the wrist, little is known
about scaphotrapeziotrapezoid osteoarthritis. Not all patients with this type of
osteoarthritis have symptoms, and, even in those symptomatic patients, the intensity
of the complaint is not proportional to the severity of the degeneration. In symptomatic patients, when the conservative treatment fails, grading classiﬁcations to help
deﬁne the surgical treatment are solely based on the joint characteristics, and fail to
assess the rest of the carpus.
In general, most carpal degenerative processes show the same evolution pattern,
which varies according to the initial injury, along with the type of deformity and the
inherent instabilities. Thus, we hypothesize that the degenerative evolution due to
primary osteoarthritis of the scaphotrapeziotrapezoid joint also follows a logical
evolutionary sequence, similar to the one that occurs in cases of scapholunate
advanced collapse (SLAC), scaphoid nonunion advanced collapse (SNAC), scaphoid
malunion advanced collapse (SMAC), and scaphoid chondrocalcinosis advanced
collapse (SCAC), thus resulting in scaphotrapeziotrapezoid osteoarthritis advanced
collapse (SOAC). We have divided the SOAC into three groups, and considered that
their treatment shall be guided by the evolutionary stage of the disease, and not by the
surgeon’s preferred technique.
A pesar de constituir la segunda causa más común de artrosis de la muñeca, poco se
conoce sobre la artrosis escafotrapeciotrapezoidea. No todos los pacientes con este
tipo de artrosis presentan síntomas y, incluso en los pacientes sintomáticos, la
intensidad de las quejas no es proporcional a la gravedad de la degeneración. En los
pacientes sintomáticos, cuando fracasa el tratamiento conservador, las clasiﬁcaciones

DOI https://doi.org/
10.1055/s-0040-1721045.
ISSN 1698-8396.

Copyright © 2020 Thieme Revinter
Publicações Ltda, Rio de Janeiro, Brazil

93

94

Introducing the “SOAC Wrist”

Palabras clave

► articulación
escafotrapeciotrapezoidea (ETT)
► artritis
► clasiﬁcación
► artroscopia/uso

Olliveira et al.

de los grados para ayudar a deﬁnir el tratamiento quirúrgico se basan únicamente en las
características de la articulación y no evalúan el resto del carpo.
En general, la mayoría de los procesos degenerativos carpianos muestra el mismo
patrón de evolución, el cual varía de acuerdo con la lesión inicial junto con el tipo de
deformidad y las inestabilidades inherentes. Por lo tanto, nuestra hipótesis es la de que
la evolución degenerativa debida a la artrosis primaria de la articulación escafotrapeciotrapezoidea también obedece a una secuencia evolutiva lógica, similar a la que
ocurre en el colapso avanzado escafolunar (SLAC), el colapso avanzado por seudoartrosis del escafoides (SNAC), el colapso avanzado por consolidación defectuosa del
escafoides (SMAC) y el colapso avanzado por condrocalcinosis del escafoides (SCAC),
dando como resultado, por lo tanto, el colapso avanzado por artrosis escafotrapeciotrapezoidea (SOAC). Hemos dividido al SOAC en tres grupos, y consideramos que su
tratamiento deberá estar guiado por la etapa evolutiva de la enfermedad, y no por la
técnica preferida por el cirujano.

Introduction
Primary osteoarthritis (OA) is an uncommon degenerative
pathology of the wrist as compared with pathologies of other
loading joints. The carpal scaphotrapeziotrapezoid (STT) is
the second most affected joint by OA,1–3 and it is present in 16%
of wrist radiographs,4–6 in 39% of cadaver dissections,2 and in
83% of people older than 84 years of age.1 The joint is located
between the distal scaphoid and trapezius, and between the
scaphoid and trapezoid bones. The joint between the trapezius
and trapezoid bones is ﬂat and scarcely mobile; therefore, it is
not affected by degeneration.1
Most patients with STT-OA have no symptoms; as a result,
they are not diagnosed, which leads to an underestimation of
the exact prevalence.7 In addition, STT-OA can produce
diffuse symptoms, such as pain at the base of the thumb
and on the thenar eminence, along with loss of strength and
mobility, and patients often cannot clearly explain their
complaints, thus making the diagnosis difﬁcult.8
The role of the STT joint in wrist biomechanics has not
been fully understood, especially in cases in which it is
affected by OA7 (►Fig. 1). Until recently, STT-OA was thought
to occur only as a ﬁnal evolutionary phase of rhizarthrosis,9 a
fact that has not yet been proven.
It is noted in the literature that the treatment for STT-OA
gets little attention when compared with that of rhizarthrosis. In addition, the management varies according to the
author’s preference and understanding of the pathology,
ranging from conservative care to STT arthrodesis, synovectomy, resection of the distal scaphoid with or without
stabilization, and arthroplasty.3,10 Little is said about adapting the type of treatment to the evolutionary phase of the
degenerative process and to the patient’s features.
We consider that there is a primary STT-OA as a speciﬁc
pathology, not directly related to rhizarthrosis, and that this
lesion has a standardized and sequential evolution, similar to
that of other carpal degenerative processes, such as the
scapholunate advanced collapse (SLAC),6 the scaphoid nonunion advanced collapse (SNAC)11,12 and the scaphoid malRevista Iberoamericana de Cirugía de la Mano
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union advanced collapse (SMAC).13 We aim to describe this
degenerative progression, which we call the wrist with
scaphotrapeziotrapezoid osteoarthritis advanced collapse
(SOAC), and to detail each phase. In addition, we consider
that such standardization of the pathology may open the
door to speciﬁc treatment strategies directly related to each
individual patient depending on their evolutionary phase.

Fig. 1 “C” shaped (dotted lines) scaphotrapeziotrapezoid (STT) joint
and correlations with the surrounding joints.
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Evolution of STT-OA – The “SOAC Wrist”
Type-I SOAC is deﬁned as an isolated OA at the STT joint with
no changes in other carpal joints (►Fig. 2). This phase is
characterized by a decrease in joint space with subchondral
bone sclerosis, osteophytes, subchondral cysts, but no joint
subluxation, as the scaphoid remains blocked in neutral or
slightly extended position. All those manifestations may be
present to a greater or lesser degree, either in isolation or
association.
Type-II SOAC features the same STT joint changes as type I,
but associated with scapholunate (SL) ligament injury, and
dorsal intercalated segment instability (DISI) deformity of the
proximal row (►Fig. 3). This is because STT-OA causes scaphoid bone blockage and results SL joint overloading. Over time,
the SL ligament ruptures by repeated microtrauma, and not
necessarily due to a high-energy injury. Contrary to what
might be expected, even with SL ligament injury, scaphoid
ﬂexion and pronation (rotational instability) do not occur,
since it is distally ﬁxed by the degenerative process, blocked
onto the trapezius and trapezoid bones. The consequent DISI
deformity occurs mainly due to lunate extension, changing the
radiolunate and lunocapitate angles, albeit SL angulation may
remain within the normal range. With no ﬂexion and rotational instability of the scaphoid, the radiocarpal joint does not
undergo degeneration, and remains unchanged in all phases of
SOAC, as well as the scaphocapitate (SC) joint. Anteroposterior
radiographs of the wrist will show a variable degree of
dissociation and enlargement of the SL space as, once there
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is no scaphoid displacement in ﬂexion, there will not be
shortening of the scaphoid and the ring sign. All distancing
will occur at the expense of the extension of the proximal row
(lunate and triquetrum).
Type-III SOAC shows degenerative changes of the STT
joint, which are typical of type I, and the SL ligament injury of
Type II; however, ﬁxed positioning in extension of the lunate
and carpal DISI instability are observed (►Fig. 4). In this
stage, degenerative changes progress and reach the lunocapitate (midcarpal) joint.

Discussion
Primary wrist OA is rare when compared with OA of other
synovial joints, such as the knee, hip and spine, and it occurs
more frequently after inﬂammatory diseases and trauma.
Little is known about the pathology, despite STT-OA being
the second most frequent osteoarthritis of the wrist.7 As with
rhizarthrosis, not all STT-OA patients have symptoms. Even in
those with symptoms, the intensity of the complaint is not
proportional to the degree of degeneration.7,14 It is known that
women after menopause are the most affected, although the
diagnosis is occasionally difﬁcult to achieve. Nonspeciﬁc
symptoms of diffuse pain at the base of the thumb and at
the dorsoradial wrist, swelling, loss of pinch strength, and
restriction of thumb opposition and abduction are common
complaints and also hamper the diagnosis.8 Additionally,
physical examination of the STT joint is not easy due to
restricted mobility, especially when affected by OA, and is

Fig. 2 Type-I scaphotrapeziotrapezoid osteoarthritis advanced collapse (SOAC). Osteoarthritis is isolated at the STT joint without any change in
other carpal joints. This stage features joint space reduction, subchondral bone sclerosis, osteophytes, and subchondral cysts with no joint
subluxation, as the scaphoid remains in neutral position or slightly extended (lateral view).
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Fig. 3 Type-II SOAC, which features the same changes as type I in the STT joint, but associated with scapholunate (SL) ligament injury and dorsal
intercalated segment instability (DISI) deformity of the proximal row.

Fig. 4 Type-III SOAC. The degenerative changes in the STT joint, typical of type I, and SL ligament injury of type II remain; however, ﬁxed lunate
positioning in extension and carpal DISI instability occurs, and degenerative changes evolve to the lunocapitate (midcarpal) joint.
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difﬁcult to palpate, since there is the prominent thenar eminence at the palmar aspect; moreover, the STT joint is deeply
located beneath the tendons of the ﬁrst extensor compartment
and the anatomical snuffbox.7
The cause of STT-OA is ill-deﬁned, let alone its evolution
pattern.14 Eaton et al.9 initially advocated that STT-OA would
be a ﬁnal stage of rhizarthrosis. Other authors,15 however,
have already shown that, even though there may be an
association with rhizarthrosis, STT-OA is primary and symptomatic in 11% of patients, and in 70% of those it is bilateral.
Moritomo et al.2 have regarded the degree of trapeziotrapezoid joint tilting and STT ligament hypoplasia as possible
causes of primary OA. They state that due to those anatomical
features, dthe egeneration initially affects the ulnar edge of
the distal scaphoid and the central portion of the trapezoid.
Other authors have attributed its appearance to a traumatic
injury to the STT joint ligaments;16 to joint instability;17 and
to variations in lunate shape.5,18
The classiﬁcations employed to date to grade STT-OA are
based exclusively on the analysis of joint features, such as the
presence of sclerosis and irregularity of joint margins, decreased joint space, cysts and osteophytes.1,4,19,20 Differently
from their standard classiﬁcation of rhizarthrosis, the classiﬁcation proposed by Eaton et al.9 for STT-OA does not
include the evolution of the degenerative process of other
carpal regions. We believe that carpal analysis is an extremely relevant factor when grading the evolution of STT-OA and,
consequently, to deﬁne its treatment.
The evolutionary sequence of several wrist degenerative
pathologies has already been described. They vary according
to the location of the initial injury, the cause (either traumatic or degenerative), and the type of ensuing carpal
instability, thus resulting in several acronyms. In 1984,
Watson and Ballet6 described the SLAC injury type, which
is the degenerative sequence of the wrist after SL ligament
injury and DISI instability. Subsequently came the description of the SNAC type of lesion,11,12 a degenerative pattern
after scaphoid pseudoarthrosis; the SMAC13 was described
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in 1998, due to malunion of the scaphoid bone; and in 1990,
the SCAC, due to chondrocalcinosis or joint deposition of
calcium pyrophosphate, was described.21–25
As a rule, most carpal collapses show the same evolutionary pattern. The lesion begins with a change in stability in the
proximal row, and, over time, also depending on the injury
and the deformity that ensues, it evolves to degeneration of
the overloaded areas.Thus, we think that the evolution of the
degeneration due to primary STT-OA also follows a logical
evolving sequence, similar to that of the SLAC, SNAC, SMAC,
and SCAC, resulting in the SOAC (►Fig. 5).
In the SLAC, the DISI deformity causes ﬂexion and pronation of the scaphoid (rotational instability) and extension of
the lunate and the rest of the carpal proximal row, creating an
OA that advances from the radial styloid toward the scaphoid
fossa and to the scaphocapitate joint, to ﬁnally reach the
lunocapitate joint.6 In the SNAC, the OA reaches the radial
styloid, which is in close contact with the portion of the
scaphoid distal to the ﬂexed pseudoarthrosis. The articular
part of the proximal scaphoid that is linked to the extended
lunate is therefore spared.12,26 This leads us to conclude that
the rotational instability of the scaphoid that positions the
bone in ﬂexion and pronation would be the causative factor
of overloading onto the dorsoradial portion of distal radius,
thus ensuing OA. When we compare the evolution of the
SLAC and SNAC with STT-OA and SOAC, we observe that in
the SOAC there is no scaphoid ﬂexion, as the bone remains
blocked in a neutral position due to the OA. As such, there
will be no radioscaphoid degeneration in any of the evolutionary stages.This has already been shown by some
authors,7,27,28 who have proposed the inverse relationship
between the presence of STT and radiocarpal OA, with no
explanation for that fact.
Other authors6,22,28–30 have reported the relationship of
STT-OA with ligament injury and SL dissociation. Wadhwani
et al.28 assessed 618 radiographs of patients with wrist pain,
43 (7%) of which presented SL ligament injury, with SL space
widening greater than 4 mm. Of those, 6 presented STT-OA

Fig. 5 Lateral radiographs that display the evolution of STT joint degenerative process. SOAC Type I (A); Type II (B); Type III (C).
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(1% of the initial sample and 14% of patients with SL lesion).
They concluded that, on rare occasions, the SL lesion, instead
of causing scaphoid ﬂexion and the consequent ring sign,
creates impingement of the distal scaphoid at the proximal
trapezius and trapezoid bones, generating an STTOA secondary to the SL lesion. They also showed that, in
the advanced stages of STT-OA, there is an enlargement of the
SL space and a decrease in the lunocapitate joint space, with
local OA, but sparing the radiocarpal joint, a fact that,
according to those authors,28 warrants a study in the future.
In a cadaveric study, Viegas et al.29 showed that STT-OA is
present in 45% of wrists with SL lesion, and in 14% of wrists
without such injury, suggesting that the SL lesion may
change scaphoid mechanics and be a cause of STT-OA.
Higgison et al.19 assessed 1,711 patients older than
30 years of age who sought medical attention due to wrist
pain after trauma. They found 16 patients with STT-OA,
including 8 symptomatic patients and 2 patients with SL
lesion – the latter with worse function and more symptoms.
They reached the conclusion that the absence of SL lesion in
most patients with STT-OA is not the main cause for its
development. Scordino et al.4 assessed 700 radiographs from
patients with varying degrees of wrist pain. They found a
prevalence of 111 patients with STT-OA, and highest associated risk factors included advanced age, female gender, SL
joint space widening of more than 3 mm, and the presence of
rhizarthrosis. Of 700 radiographs, 30 showed SL dissociation,
including 16 with STT-OA and 14 without such ﬁnding.That
fact shows it is more common for STT arthrosis to exist in
association with an SL lesion than in isolation.4
Other authors3,5,18–20,27,31,32 have highlighted an association between STT-OA and the DISI pattern of deformity,
albeit with an absence of dissociation or SL space widening.
Therefore, the instability would be purely at the expense of
lunate extension and increased radiolunate angle, with the
SL angle remaining within the normal range. Wadhwani
et al.31 reviewed radiographs of 697 wrists, and 63 (9%)
presented STT-OA; of those, 16 (2.3% overall) had DISI. The
prevalence of DISI in STT-OA was of 25%. They concluded that
there is a strong relationship between those diagnoses, and
that the degenerative process may precede the instability of
the proximal row. Crosby et al.20 demonstrated that patients
with advanced stages of STT-OA exhibit lunate extension,
which was present in 22 of the 45 cases of STT-OA that were
assessed. Pinto et al.17 reported a patient with bilateral STTOA and DISI, proposing that the STT lesion is caused by carpal
instability. Tay et al.32 found DISI in 16 patients out of a total
number of 36 with STT-OA, and that association was more
common in postmenopausal women; half of those patients
had bilateral changes. They stressed that STT-OA is associated with DISI deformity with neither SL space widening nor SL
ligament injury, and named that a non-dissociative instability, without ligament injury within the same carpal row.
Unlike those authors, we consider that STT-OA is indeed
associated with SL lesion and the absence of SL widening is
due to the ﬁxed scaphoid positioning, which does not move
away from the lunate. Nonetheless, in most patients with
STT-OA, although no evident SL widening (more than 4 mm)
Revista Iberoamericana de Cirugía de la Mano
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is diagnosed, the space is increased when compared with the
LT space, proving the existence of some degree of ligament
injury, thus pointing to a carpal dissociative instability.
Tay et al.27 also highlighted the association of STT-OA and
midcarpal OA (50%), even though with no radiocarpal arthrosis. Furthermore, they showed that a history of trauma
did not appear to be a causal factor, as a midcarpal degenerative lesion prior to treatment may be the cause of persistent
symptoms in patients who have undergone operations due to
STT-OA.27,33 We fully agree with this conclusion, and consider that midcarpal OA is a consequence of SL injury, and
regard the DISI-type carpal instability as an evolutionary
form of STT-OA.
In 1984, Watson and Ballet6 described the SLAC pattern of
wrist degeneration as caused by carpal instability secondary
to SL ligament traumatic injury. However, just as afﬁrmed by
us regarding the evolution of STT-OA (SOAC), other authors
have already shown that SL ligament injury may occur
without a high-energy trauma, which may be due to congenital ligament hyperlaxity, repetition microtrauma, chondrocalcinosis, or changes in wrist biomechanics. Those
causes are more commonly observed in patients with bilateral wrist changes.28,34–36 Hollevoet34 analyzed radiographs
from both wrists of 1,000 people with no recent trauma, and
found 67 of those cases of bilateral and 51 of unilateral SL
space widening.34 There were signs of SLAC in 26 wrists, and,
of those, 9 were bilateral. Most patients did not recall any
traumatic event. Picha et al.35 reported that only 36% of
patients with SL widening have a history of trauma, and that
not all patients with SL space widening have OA, which may
be explained by the short time of evolution. Higgison et al.19
emphasized that SL ligament injury after a low-energy
trauma may sometimes be the trigger for a patient to become
symptomatic.
Patients with STT-OA have intermittent symptoms, with
painful bouts due to trauma, overactivity, and worsening
during winter. The conservative treatment is often effective,
and it should start with local measures such as ice packs,
partial rest with or without the use of orthoses, oral antiinﬂammatory drugs, and corticosteroid inﬁltration.18
When the conservative treatment fails, surgery is the next
option. However, there is no consensus on the technique to
be employed, and the indication ends up being a personal
choice. We believe that it is impossible for a single technique
to be employed for all different patient proﬁles or for all
evolutionary stages of STT degenerative disease.
Scaphotrapeziotrapezoid arthrodesis, which has historically been considered the solution for this pathology, has
shown to yield a high rate of complications that may result in
up to 29% of nonunions.3,8,10,37–39 Watson et al.40 reviewed
800 STT arthrodeses that were performed to treat different
pathologies, and revealed that 13.5% of the patients had
complications. Because of this, such technique has gradually
fallen into oblivion. In addition, STT-OA may increase the
burden on adjacent joints, and may not alleviate the symptoms of the patient. In our experience, despite treating the
local inﬂammatory process, STT arthrodesis does not
improve – and may even worsen – the symptoms in patients
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previous DISI, and reported that out of 4 patients with a
resection of more than 3 mm, 2 evolved to DISI. No one
developed DISI in cases when less than 3 mm were resected.
We believe that the treatment for STT-OA should be
guided by the stage of the disease. However, as in rhizarthrosis and other primary wrist arthroses, there is no direct
correlation between the grade of STT-OA degeneration and
symptom intensity or the degree of disability of the patient.
We acknowledge the problem of differentiating by means of
simple radiographs, even when splitting STT-OA into three large
groups. Just as Badia et al. did for rhizarthrosis, we believe that in
the future, carpal arthroscopic staging will still be used to deﬁne
the degree of evolution of a degenerative process under direct
visualization and dynamic ligament testing (►Fig. 6).
The present article is the initial presentation of a theory.
We have put together some pieces of this complex puzzle
that is carpal functional anatomy and the STT-OA. Many of
the ideas presented here are not original, since they were
already available in the literature. We have so far tried to
organize those ideas in a logical way. Currently, there are
ongoing statistical studies to reveal the prevalence of each
stage of STT-OA in the population, and to develop speciﬁc
treatment protocols for each degenerative stage.
Conﬂict of Interests
The authors have no conﬂict of interests to declare.

Fig. 6 the use of STT arthroscopy is important to deﬁne the correct
stage of the SOAC.

with SOAC II and III, whose complaints also arise from carpal
instability (DISI) and midcarpal OA. Therefore, arthrodesis is
deﬁnitely not the solution for all patients with STT-OA.
Other procedures have also been proposed in an attempt
to improve STT joint motion by reducing the local inﬂammatory process created by OA and the overloading of adjacent
joints.3,10,30 Isolated arthroscopic debridement with synovectomy and osteophyte resection has demonstrated good
results in the short term, with 90% of satisfaction in 3 years,
but its long-term evolution and the use in advanced stages of
the disease are not known.41
Another treatment option, as proposed by Garcia-Elias
et al.,42–44 is the resection of the distal pole of the scaphoid. It
requires less immobilization time and has fewer complications than arthrodesis, but can create midcarpal instability
and DISI deformity, or even worsen such problems if already
existent.30,45–47
Most authors nowadays recommend the association of
some type of carpal stabilization to the distal scaphoid
resection.10,42–44 Some authors propose the use of metal
interposition arthroplasties for such a purpose.15,18,48,49
Other authors have shown good results with distal resection
of the scaphoid by arthroscopy. However, as with the open
surgical modality, they have pointed out that it is not
possible to remove more than 3 mm from the distal scaphoid
due to the risk of causing DISI.8,30,41,48,50 Iida et al.51 assessed
16 patients treated with such technique, all of them without
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