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Abstract The authors report two cases of womenwith Preiser
disease treated with dorsal distal radius vascularized grafts. In
the first case, after minor trauma, the patient had pain in the
left wrist of insidious onset and evolution with significant
worsening. The radiographic examination showed increased
density of the proximal pole of the scaphoid, and magnetic
resonance imaging (MRI) showed partial necrosis. Intraoper-
atively, as the integrity of the cartilage of the proximal pole of
the scaphoid was observed, dorsal vascularized distal radius
graft was performed using the 1,2 intercompartmental
supraretinacular artery. In 4 months postoperatively, MRI
showed almost total integration of the graft, and 1 year after
surgery, the patient was asymptomatic, with normal mobility
of the operated wrist and imaging showing a normal scaphoid.
The second case had similar history and clinical picture, but
the radiographs showed narrowing and diffuse sclerosis and
also osteolytic areas in the proximal pole of the scaphoid;MRI
showed diffuse necrosis. The same graft technique was used,
considering that there was a good cartilaginous coverage of
the scaphoid. After 9 years of follow-up, the patients remain
free of pain or functional limitations. In such cases, the
vascularized graft technique was effective and, therefore, a
good therapeutic option, provided that there is no degenerative
changes in the carpus and, especially, the cartilage of the
proximal pole is viable.

Introduction

Idiopathic avascular necrosis of the scaphoid was initial-
ly described by Preiser [16] in 1910, and its pathogene-
sis, progression, and treatment are still under much dis-
cussion. The reduction of dorsal blood supply seems to
jeopardize the vascularity of the proximal two thirds of
the scaphoid, with consequent osteonecrosis [7, 15].
Prolonged use of corticosteroids, chemotherapy, trauma,
collagen diseases, and alcoholism are associated with
osteonecrosis [2]. Wrist position can also influence the
vasculature, as suggested by Buttermann et al. [3], who
noted that the blood supply to the scaphoid is interrupted
at the position of 60° of palmar flexion and 15° of ulnar
deviation after compression of the extensor carpi radialis
brevis muscle.

The condition occurs more frequently in dominant
hands, of women aged between 20 and 70 years [12].
There is only one case described below the age of
10 years [10]. The clinical picture is characterized by
localized pain on the lateral aspect of the wrist (ana-
tomical snuff box). On palpation, there is a hypersensi-
tive region of the scaphoid and, sometimes, slight swell-
ing and loss of strength. The decrease in the amplitude
of motion occurs only in advanced disease.

Early diagnosis is needed, before the scaphoid suffers
fragmentation and collapse and degenerative disease in-
stalls in the radiocarpal and mediocarpal joint surfaces.
X-rays and computed tomography (CT) scans may show
sclerosis and fragmentation in the scaphoid, especially in
the proximal region [9, 11].

There is no consensus regarding the best treatment of
the disease, as there are no relevant prospective studies.
In this report, with the aim of presenting another ther-
apeutic option, we describe two cases treated with
vascularized grafts of the dorsal distal radius bone.
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Case 1

The patient, a 47-year-old real estate broker, complained
of pain and limitation of flexion in the left wrist
(nondominant) for 3 years, due to minor trauma events,
and had no improvement with the use of anti-
inflammatory drugs and physiotherapy. Radiographic ex-
amination showed narrowing, diffuse sclerosis, and
osteolytic areas in the proximal pole of the scaphoid.
Radiographic images (Fig. 1) and MRI allowed diagno-
sis and the classification, respectively, as in stage III
according to Herbert and Lanzetta [9] and type 2
Kalainov et al. [11].

The patient was operated on in February 2003. Dur-
ing surgery (Fig. 2), we observed that the proximal pole
had a good cartilaginous cap. Therefore, we decided to

use the dorsal vascularized graft of the distal radius
using the 1,2 intercompartmental supraretinacular artery.
Figure 3 shows the 1-month postoperative radiograph,
with signs of graft integration. The patient was
immobilized for 6 weeks, when she started occupational
physiotherapy. After 6 months, the MRI findings
showed bone graft integration. Radiographs 2 years after

Fig. 1 Preoperative radiograph in case 1: sclerosis and irregularity in the
scaphoid, stage III of Herbert and Lanzetta [8]

Fig. 2 Intraoperative aspect of case 1: preserved scaphoid proximal pole
cartilage

Fig. 3 Radiograph at 30 days postoperatively in case 1: signs of graft
integration with fixation

Fig. 4 Radiograph at 2 years postoperatively in case 1: preserved
scaphoid shape, without fragmentation
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surgery showed a preserved scaphoid, without pieces of
evidence of fragmentation (Fig. 4).

Seven years after surgery, the graft was fully inte-
grated (Fig. 5). Currently, in the 9-year follow-up, the
patient presents for clinical consult without pain or
functional limitation and she has resumed her sports
activities with little differences in range of motion and
grip strength compared to the contralateral side—dorsal

flexion of 60°, palmar flexion of 60°, ulnar deviation of
32°, radial deviation of 28°, and a grip strength of
92.8 % of the contralateral side (Figs. 6, 7, and 8 and
Table 1).

Case 2

The second patient, an 18-year-old nonsmoker lady, a
college student, presented with pain in the left wrist
(dominant side), of insidious onset 4 months before. Since
then, she had worsening of pain and significant disability.
She reported mild trauma 2 years ago in the affected
wrist. After evaluation of imaging studies (Fig. 9), she

Fig. 5 Magnetic resonance imaging 7 years after surgery in case 1
showing integration of the vascularized bone graft

Fig. 6 Postoperative dorsal flexion in case 1

Fig. 7 Postoperative volar flexion in case 1

Fig. 8 Scar aspect in the radial side in case 1
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was classified as stage II of Herbert and Lanzetta [9] and
type 1 according to the classification of Kalainov et al.
[11]. The MRI showed low signal on T1 and T2, with
impregnation of the bone marrow after injection of con-
trast (gadolinium) and also a chondropathy in the volar
region of the proximal scaphoid (Fig. 10). CT showed a
fracture in the subchondral joint surface of the proximal
pole of the scaphoid, with fragmentation and irregularity
of the bony edges, associated with a focus of adjacent
medullary sclerosis.

The patient was operated on August 2, 2010, and
during surgery (Fig. 11), it was possible to observe the
cartilage integrity of the proximal pole of the scaphoid,
which allowed us to conduct dorsal vascularized grafting
of the distal radius using the 1,2 intercompartmental
supraretinacular artery. Grafting was performed under
pressure, without bone fixation.

The patient was immobilized after surgery for 6 weeks
and with bracing for another 4 weeks. In the sixth week,
she was referred for physiotherapy, with improvements in
pain and joint range of motion. MRI after 6 weeks
showed areas of contrast enhancement in both the graft
and in the original bone marrow of the scaphoid, indi-
cating the start of graft integration.

In 4 months postoperatively, new MRI exam showed
the almost total integration of the graft. One year after
surgery (Fig. 12), the patient was asymptomatic, with
normal mobility of the operated wrist and imaging
showing a normal scaphoid. Currently, at 2 years of
follow-up (Fig. 13), she is asymptomatic and without

Table 1 Comparison of range of motion and grip strength between
cases 1 and 2

Case Range of motiona Grip strengthb

1 60/60/32/28 26/28

2 62/55/22/23 27/32

a Range of motion in the following order: volar flexion, dorsal flexion,
ulnar deviation, and radial deviation
bGrip strength in kilograms in the following order: diseased wrist and
contralateral wrist

Fig. 9 Preoperative radiograph in case 2: sclerosis and irregularity in the
scaphoid, without fragmentation, stage II of Herbert and Lanzetta [8]

Fig. 10 Coronal cut in the
preoperative magnetic resonance
imaging in case 2: stage II of
Kalainov [9], showing partial
necrosis
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restrictions in work and leisure. The range of motion of
the wrist and the grip strength showed little difference
compared to the contralateral side—dorsal flexion of
55°, palmar flexion of 62°, ulnar deviation of 22°,
radial deviation of 23°, and a grip strength of 87.5 %
of the contralateral side (Figs. 14, 15, and 16 and
Table 1).

Discussion

Herbert and Lanzetta [9] proposed a staging system of scaph-
oid avascular necrosis, based on the progression of the
disease:

Type I—normal radiographs and CT scans showing ab-
normal findings
Type II—increased density of the proximal pole with
generalized osteopenia

Type III—fragmentation with or without pathologic
fracture
Type IV—fragmentation and collapse with osteoarthritis

Magnetic resonance imaging (MRI) helps in the disease
staging. Kalainov et al. [11] identified two types of avascular
necrosis of the scaphoid as seen in MRI:

Type I—necrosis or diffuse ischemia
Type II—partial necrosis

Preiser disease treatment is still much discussed and not
well established. The literature offers only retrospective case
series with low numbers of patients. A recent literature review
[12] cites 126 cases in 30 articles published from 1980 to
2012.

In accordance with the literature, showing a higher
frequency of Preiser disease in females, our two cases
were women aged 18 and 47 years (the case subjects

Fig. 11 Intraoperative aspect of the vascularized graft and pedicle, the
distal radius, and the scaphoid prepared to receive the graft, in case 2

Fig. 12 Radiograph of case 2 2 years postoperatively

Fig. 13 Magnetic resonance imaging 1 year postoperatively in case 2,
with normalization of the signal evidencing revascularization

Fig. 14 Postoperative dorsal flexion in case 2
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in the published reports are aged between 20 and
70 years). Although the case series report mainly on
Preiser disease on dominant hands, we had a case in a
nondominant hand. Both had a history of minor
traumas, probably involved in the pathogenesis of the
disease.

Conservative treatment has been attempted by sever-
al authors. Immobilization, infiltration with corticoste-
roids or hyaluronic acid, and electrical stimulation,
among others, did not show satisfactory results, not
prevented disease progression, or improved symptoms
[6, 9, 12, 19].

Several surgical techniques have been described: re-
placement by sil icone prosthesis [9], proximal
carpectomy [4], partial or total arthrodesis of the carpal
[1, 6, 11], arthroscopic drilling [13], osteotomy of the
radius [8], conventional graft [11], and vascularized bone
graft [5, 12, 14, 17] among others, none of which
showed good results.

The graft for revascularization of the scaphoid was first
described by de Smet [5], in 2000. Moran et al. [14]
reviewed eight cases of Preiser disease without fragmen-
tation or degenerative changes of the scaphoid, treated
with a distal radius vascularized graft of dorsal retrograde
flow (six cases based on the 1,2 supraretinacular artery
and two cases based on the 2,3 supraretinacular artery).
All patients had improvement in pain and range of mo-
tion. MRI postoperative findings showed signs of revas-
cularization of the proximal pole in all cases. These au-

thors, as well as Lenoir et al. [12], indicate revasculariza-
tion in early stages (I and II Herbert and Lanzetta [9]) and
in patients without radiocarpal arthrosis.

Although Sokolow et al. [18] always recommend the
use of vascularized graft to preserve the morphology of
the carpus, the indication of this technique is not clear
at stage III, when the architecture of the scaphoid is
already compromised. In the two cases reported here,
the use of distal radius vascularized graft showed satis-
factory results, even in Herbert stage III, as with our
case 2. After 9 years of follow-up, the patient in case 2
performs her professional and leisure activities without
symptoms. In case 1, the patient also performs their
daily activities without restrictions. In both, the MRI
findings showed complete revascularization of the
scaphoid.

The use of a vascularized bone graft seems to be intuitive
and based on the potential of revascularization. In our two
cases, the technique was effective and, therefore, a good
therapeutic option, provided that there is no degenerative
changes in the carpus and, especially, the cartilage of the
proximal pole is viable.
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