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Abstract
Objectives: To carry out an epidemiological study and to assess the evolutionary profile of patients with scaphoid non-union
treated by anterior non-vascularized corticocancellous bone graft. Introduction: The non-union is a serious complication of
carpal scaphoid fractures. Untreated, it leads to instability and osteoarthritis of the carp. The most used technique is that of
Matti-Russe employing a corticocancellous graft.
Materials and methods: We report in this retrospective study the experience of the department of Orthopaedic Surgery
& Traumatology II, Mohamed V Military Hospital, Rabat, in the treatment of non-unions of the carpal scaphoid by anterior
non-vascularized corticocancellous graft in nine cases collected between January 2012 and March 2016. We identified six
cases of stage IIA and three cases of stage IIB. All our patients were operated by the Matti-Russian technique followed by an
immobilization by plaster cast cuff on three months.
Results: All our patients achieved a union within an average of three months. The Mayo Wrist score was excellent in 66.6%
of cases. Our results were very satisfying in 90% of cases, satisfying in 10%.
Conclusion: The treatment of non-unions of the carpal scaphoid without necrosis or osteoarthritis, using anterior non-
vascularized bone graft remains the most widely used technique. The presence of initial instability is a factor of poor prognosis,
its correction reduces the risk of arthritis.
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Problem statement and analysis of the
latest research

Several surgical techniques have been described in the litera-
ture, to treat the non-union of carpal scaphoid, there indication
depend on the site of the initial fracture and whether or not
there is instability, osteoarthritis, or necrosis [1].

In 1936, when Matti [2] describes his technique of treat-
ment of non-union scaphoid, he recommends a dorsal way. In
1960, Russian [3] modified the principle of this operation by
using an anterior way that was less likely to damage the vas-
cularization of the scaphoid. Since then, this palmar approach
of the scaphoid is admitted by the majority of authors.

1. Materials and Methods
The authors report a retrospective study of nine cases of carpal
non-union without osteoarthritis or necrosis, treated with non-
vascularized corticocancellous bone graft. These patients
were trained at the Traumatology-Orthopedics Unit II of the
Military Teaching Hospital Mohamed V, over a period of
four years, from January 2012 to March 2016.Patients with

associated lesions such as a peri-lunar dislocation and with
advanced osteoarthritis, or necrosis were excluded.

All our patients are men, with an average age of 23 years
old, all of them are manual workers. The dominant side was
reached in three cases. According to the classification of Alnot
et al. We have identified six cases of stage IIA (presence of
geodes, without intra-carpal instability) and three cases of
stage IIB (presence of geodes with intracarpal instability in
DISI (Dorsal intercalated segment instability).

According to Schernberg’s classification: Six cases had a
high corporal fracture (type II), or 67%, two cases had a low
corporal fracture (type III) or 22%, one case had a superior
polar fracture (type I) or 11%. The average time between
initial trauma and the diagnosis of non-union is 16.5 months.
In eight of nine cases, 89%, the initial carpal scaphoid fracture
was unnoticed. In one of our patients, non-unions of the carpal
scaphoid resulted from failure of orthopedic treatment. In no
case in our series, non-unions of the carpal scaphoid were
secondary to failure of surgical treatment. An MRI of the
preoperative wrist was performed twice to eliminate bone
necrosis.



Pseudarthrosis of the Carpal Scaphoid Treated with Non-Vascularized Corticocancellous Bone Graft — 2/4

Figure 1. Anterior arthrotomy and exposure of the
non-union source

Our patients were operated by several operators, accord-
ing to the Matti-Russe technique, anteriorly, excision of the
non-union site (Fig 1, Fig 2), with the placement of a cortico-
cancellous graft taken from the ipsilateral iliac crest, osteosyn-
thesis using two pins is recommended in order to stabilize
the assembly (Fig 3), and postoperative immobilization in
plaster splint for three months. The clinical outcomes were
evaluated according to the Michon score [4]. The pain was
assessed in five stages. The flexion and extension mobilities
were compared with the contralateral side.

The union, the correction of instability, and the occur-
rence or not of styloscaphoid, radioscaphoid or lunocapital
osteoarthritis were assessed radiologically.

The study methods were based on the use of medical
records with the collection of clinical examination data, radio-
logical, surgical and evolutionary data of these patients.

2. Results
All our patients achieved a union within an average of three
months. According to the Michon score, there were 55.5%
excellent outcomes, and 33.3% good outcomes. Eight of our
patients had an improvement in the range of motion and recov-
ery of grip strength after surgery and functional rehabilitation.
Only one patient had a limitation of the range of motion with
an extension of 60 to 70 on the contralateral side, bending 60
to 65, ulnar inclination 25 to 37, radial inclination 10 to 21,
and grip strength at 60%. All our patients were painful preop-
eratively, all our patients were relieved, eight totally and one
partially. Radiologically, three patients in our study had insta-
bility in Dorsal Intercalated Segment Instability, the alignment
of the carp bones of the other six patients was respected. All
our patients had a correct correction of intra-carpal instability
and restoration of scaphoid.

Figure 2. Healing of the site and digging of a trench

Figure 3. The cortico-cancellous graft taken from the
ipsilateral iliac crest, is embedded in the non-union center

with complementary stabilization by two pins
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3. Discussion
The fractures of the scaphoid were unnoticed in eight patients
of our series, this is why the early diagnosis of any wrist
trauma is very important. In our study, all our patients con-
solidated after a first intervention after an average of three
months (12 weeks), which is close to the literature data [5, 6].
In parallel with these good results in union, only one case of
wrist stiffness was noted in our study and little complications
are reported in the literature: Idou et al. [7] report a case of
Reflex Sympathetic Dystrophy Syndrome (RSDS).

The study of listed cases in our archives between January
2012 and December 2016 about ”nine cases” is weak com-
pared to literature data. This small number of cases would be
explained by either a low recruitment of non-union, indicating
better management in our formation of carpal scaphoid frac-
tures, or many cases that are unnoticed and which will be dis-
covered by chance may be in osteoarthritic stages with reper-
cussions on the function or even on the socio-professional
level.

In our study stabilization by osteosynthesis (two fine axial
pins, introduced by the tubercle of the scaphoid and fixed in
the proximal fragment), was for us indispensable in stage II.

But other techniques exist. Conventional screws occupy
a large volume and are technically difficult to implement [1].
The anterior position of the pins is opposed to the plication of
the scaphoid, and it makes it unnecessary for some authors,
[8] the use of a cortico-cancellous graft, then replaced by a
spongy iliac pure impacted graft.

The site of the fracture, the time between initial trauma and
surgery, are prognostic factors that are variously appreciated
in the literature [1]. The existence of preoperative instability
in DISI is a factor of poor prognosis [6, 9, 10, 11, 12, 13]. The
correction of the DISI (Dorsal intercalated segment instability)
and the restoration of the normal height of the scaphoid must
be done carefully [14].

4. Conclusion
According to the Alnot classification, the corticocancellous
graft and spindle synthesis treatment using the Matti-Russe
technique in non-union of the carpal scaphoid stage IIA and
IIB, without osteoarthritis and without necrosis, gave good
outcomes in our study, where there was union among all our
patients, 90% of them were very satisfied with the functional
results. Therefore, this technique remains a chosen technique
in the treatment of nonunion of the carpal scaphoid without os-
teoarthritis and without necrosis, although some authors prefer
vascularized bone grafts with equally satisfactory outcomes.
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