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Late consolidation of the scaphoid. Case report and literature review

Consolidacién tardia del escafoides. Reporte de un caso y revision de la literatura

Sanchez-Saba JE,* Aguiar F,* Zaidenberg EE,* Gallucci G,* De Carli P,* Boretto J*

Hospital Italiano de Buenos Aires, Argentina.

ABSTRACT. Scaphoid fractures are a common wrist
injury accounting for 2-7% of all adult fractures. Nonunion
is described in 5-12% of cases leading to osteoarthritis.
Several classifications have been developed focused on
this pathology and its complication. We present a case
of a 28 years old male patient with a scaphoid fracture
and nonunion who spontaneously consolidates without
treatment. We performed a literature review to recognize
this pathology, its common evolution and possible treatment
options.

Keywords: scaphoid fracture, wrist injuries, scaphoid
injuries, carpal bones, scaphoid nonunion, fracture
healing.

Introduction

A scaphoid fracture is a common wrist injury.® It has a
frequency of 2-7% within all fractures in active adults.?® It
is the most common carpal fracture (70-89%).24>57 It is rare
in the pediatric population, representing only 3% of wrist
and carpal fractures.>®891

Nonunion stands out among the complications associated
with this fracture with an incidence of 5-12%.%''213 This
commonly leads to joint collapse and wrist osteoarthritis.**?
The main risk factors for nonunion are the retrograde
vascularization of this bone?*'?!* and the lack of initial
diagnosis and treatment.**! This applies to occult scaphoid

RESUMEN. Las fracturas de escafoides son una lesion
frecuente de la mufieca y representan de 2-7% de todas las
fracturas en adultos. La no unidn se describe en 5-12% de
los casos y conduce a la osteoartritis. Se han desarrollado
varias clasificaciones centradas en esta patologia y su
complicacion. Presentamos el caso de un paciente varon de
28 afos con fractura y no union de escafoides que consolida
espontaneamente sin tratamiento. Realizamos una revision
bibliografica para reconocer esta patologia, su evolucion
habitual y las posibles opciones de tratamiento.

Palabras clave: fractura de escafoides, lesiones de
mufieca, lesiones de escafoides, huesos carpianos, no unién
del escafoides, curacion de fracturas.

fractures, nonetheless, there is no conclusive data to predict
which fractures will certainly lead to nonunion.®

This study aims to present a case of untreated scaphoid
nonunion that evolved with spontaneous consolidation 15
months after trauma. Secondly we performed a literature review.

Case report

A 28-year-old right-handed male, with no comorbidities,
sustained a wrist injury when he fell from his own height
and landed with an outstretched right hand. He evolved with
swelling, limitation of movement, and tenderness on palpation
in his anatomical snuff box. He was initially assessed in
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another institution where through plain radiographs the
diagnosis of scaphoid fracture was made. It was classified as
a Herbert and Fischer type B2 (complete displaced scaphoid
waist fracture) (Figure 1). Consequently, he was immobilized
with a below-elbow cast without the inclusion of the proximal
phalanx of the thumb. After three weeks, the patient removed
his cast and decided to abandon the treatment and medical
follow-up. At seven months he consulted again for pain.
Once more, posteroanterior, lateral, and scaphoid (30° wrist
extension, 20° ulnar deviation) plain radiographs of the wrist
were requested (Figure 2). The fracture exhibited absence

Figure 1:

Right wrist
posteroanterior
radiograph.
Scaphoid waist
fracture.

Figure 2:

Posteroanterior, scaphoid
and wrist profile radiographs.
Scaphoid pseudarthrosis.
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of consolidation. Due to the evolution time (more than six
months from the initial trauma), a scaphoid nonunion was
diagnosed. A CT scan was requested to assess displacement.
This revealed a Herbert type D nonunion (established
nonunion), with no density alteration in the scaphoid
fragments and no displacement (Figure 3). According to the
Slade and Geissler classification, it was a grade II nonunion,
with no sclerosis, no bone cysts, and a small resorption edge.
Surgical treatment was indicated, but the patient refused. Then
he returned to our institution 10 months after the initial injury.
He presented with pain in the anatomical snuffbox, on axial
compression of the first metacarpal, and on palpation of the
scaphoid tubercle. Mobility was similar to the contralateral
side but painful (visual analogue scale [VAS] 7/10) (Table
1). Surgical treatment was once more indicated. The patient
was then lost in follow-up and returned to control 15 months
after the initial injury without having undergone any type
of treatment or immobilization. He showed a spontaneous
clinical improvement, a complete absence of pain (VAS 0/10)
and range of motion, and grip strength similar to the healthy
contralateral side (Table 1). Plain radiographs and CT scan
with 3D reconstruction were requested. The new images
showed scaphoid consolidation (Figures 4 and 5).

Discussion

Risk factors for scaphoid nonunion are fracture
displacement, angulation, comminution, and involvement
of the proximal pole.”® Nonunion is defined as a failure to
reach bone union by six months after injury.>'* Schubert et

F

Figure 3:

Wrist CT scan. The fracture and lack
of consolidation of the scaphoid
waist are highlighted in the image.
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al. report that after 12 weeks of immaobilization, if signs of
consolidation are not evident, signs of avascular necrosis
and/or nonunion such as fragment sclerosis may appear.®
From a therapeutic point of view, we can divide scaphoid
fractures into non-displaced (which present a good evolution
10 months 15 months with immobilization) and displaced (who have a greater
tendency to nonunion, for which operative treatment is

Table 1: Wrist range of motion at 10

and 15 months respectively.

Control (R/L)

Wrist flexion e S recommended).® Another classification is proposed by
Wrist extension 78160 80/88 . . . K
Eealal devikra 20/30 30/30 Herbert et al. which divides scaphoid fractures according to
Ulnar deviation 50/50 50/50 their radiological pattern. They are differentiated into type A

: (stable acute fractures), type B (unstable acute fractures), type
R/L = right/left.

C (delayed union), and type D (established nonunion).” 1216

Figure 4:

Posteroanterior, scaphoid
and wrist profile radiographs.
Scaphoid consolidation.

Figure 5:

Wrist computer tomography (CT).
Scaphoid consolidation is evident in
sagittal, axial, and coronal sequences.

Table 2: Slade and Geissler classification.'’

Group

| Scaphoid fractures with a 4-to 12-week delayed presentation for treatment

1 Fibrous union: minimal fracture line at nonunion interface; no cyst or sclerosis

11 Minimal sclerosis: < 1 mm of bone resorption at nonunion interface

v Cystic formation and sclerosis: bone resorption of > 1 mm but <5 mm at nonunion interface; cyst; no deformity visible on lateral
radiograph

V Deformity and/or pseudarthrosis: > 5 mm of bone resorption at nonunion interface; cyst; fragment motion; deformity visible on lateral
radiograph

VI Wrist arthrosis: scaphoid nonunion with radiocarpal and/or midcarpal arthrosis
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Nonetheless, these classifications only take into
consideration the anatomical injury pattern, for this reason,
Slade and Geissler suggest a classification for the treatment
of scaphoid nonunion by which they also describe patterns
and characteristics based on images.” These authors
propose six groups (Table 2). Groups I, 11, and 111 require
osteosynthesis through compression screws. Groups 1V
and V require osteosynthesis with debridement and graft.
Finally, group VI is characterized by degenerative changes,
requiring salvage surgeries for its treatment.*’

Untreated scaphoid nonunion commonly leads to
wrist degenerative changes known as scaphoid non-union
advanced collapse (SNAC), normally compromising first
the radioscaphoid joint at the radial styloid process, with
joint narrowing (stage 1). Subsequently, bone cysts can
be seen in the scaphoid and the whole scaphoid fossa is
affected (stage 2), midcarpal osteoarthritis that can rise to
the narrowing of the luno-capitate joint (stage 3) and diffuse
carpal involvement (stage 4). Dorsal lunate instability
(dorsal intercalated segment instability or DISI), fracture
displacement, and the nonunion gap size are the main risk
factors associated with major degenerative changes.*

As a consequence of the high failure treatment rate, the
altered kinematics associated with scaphoid nonunion have
been explored. Considering the scaphoid dorsal apex (most
dorsal region) we can classify distal nonunions as a mobile
type, more associated with DISI and with greater nonunion
mobility at wrist mobilization; while the proximal ones, as
in the patient we report, as a stable type, without deformity
development, dorsal lunate instability and with less
nonunion gap mobility at wrist mobilization.*® A positive
correlation between DISI deformity and a larger nonunion
gap in the focus of nonunion has been identified.*®

Dias et al. state that currently we cannot early predict
which fractures will develop nonunion, and hence we do not
know which will benefit most from surgery. Therefore, they
believe that non operative treatment with cast immobilization
for 6 weeks in minimally or non displaced scaphoid fractures
is safe, effective, and reliable in early stages.?’ On the other
hand, Fowler et al. suggest that displaced fractures are
unstable and must be surgically treated with osteosynthesis.’
Kawamura et al. suggest surgical treatment for displaced
scaphoid waist fractures and those of the proximal pole, due
to the increased risk of avascular necrosis and nonunion, with
a consolidation rate of 95%."

In our case, surgical treatment was proposed when
assessing the initial fracture displacement as well when it
evolved to nonunion. Afterwards spontaneous consolidation
was confirmed by a clinical improvement and consolidation
signs in radiography and tomography images, as proposed
by Hannemann et al.*®

Final considerations

We consider that surgical treatment with osteosynthesis
is necessary for an established scaphoid nonunion, and in
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some cases should be associated with bone graft. Taking
into account the Slade and Geissler classification, our
hypothesis is that the patient presented a grade Il nonunion,
with a transient fibrous union formation. This group
would benefit from compression screw osteosynthesis,
avoiding micromovement. However, since it was stable, it
evolved into spontaneous consolidation. Further studies are
necessary to establish factors related to consolidation or its
failure in patients with an initial fibrous union.
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