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KEYWORDS Abstract Idiopathic avascular necrosis of the scaphoid or Preiser’s disease is a condition about
Avascular necrosis; which few cases have been described. In the majority of cases, it is debatable whether it
Scaphoid; is actually a spontaneous osteonecrosis, or a pathological process secondary to a systematic
Preiser’s; disease, or a result of chemotherapy treatment, or associated with taking steroids.

Hand We present the case of a 20-year-old woman, with no previous trauma, with pain in her right

wrist, which progressed over a period of four years. It was wrongly diagnosed as a tendinitis,
and was treated conservatively without any improvement. A simple X-ray was requested that
showed an abnormality of the proximal pole of the scaphoid that was beginning to fragment, a
fact which was confirmed later by performing a CT scan. This was followed by nuclear magnetic
resonance spectroscopy (NMR), which showed signs of ischaemia, mainly in the proximal pole.
There were signs of viability in the distal fragment in the NMR using paramagnetic contrast.
After the imaging tests, idiopathic avascular necrosis of the scaphoid was diagnosed. The
surgical treatment consisted of the removal of necrotic fragments of the proximal pole and
removal of the posterior interosseous-nerve.
Two years after the operation, the patient was asymptomatic and had a complete range of
movement in the operated wrist.
© 2012 SECOT. Published by Elsevier Espana, S.L. All rights reserved.

PALABRAS CLAVE Enfermedad de Preiser. A propoésito de un caso

Necrosis avascular;

Escafoides; Resumen La necrosis avascular idiopatica del escafoides o enfermedad de Preiser es una
Preiser; entidad de la que se han descrito pocos casos. En algunas ocasiones es discutible si se trata de
Mano una osteonecrosis espontanea o representa un proceso patologico secundario a enfermedades

sistémicas, tratamiento quimioterapico o esta relacionada con el consumo de esteroides.
Presentamos el caso de una mujer de 20 anos de edad, sin traumatismo previo, con dolor en
la muneca derecha de 4 aios de evolucion. Habia sido errobneamente diagnosticada de una ten-
dinitis y tratada de forma conservadora sin mejoria. Se solicitaron estudios de imagen mediante
radiologia simple. Los hallazgos radiologicos presentaban una anomalia del polo proximal del
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escafoides que originaba una fragmentacion del mismo, hecho que se confirmé posteriormente
con la realizacion de una TC. A continuacion se realizé una RMN en la que se observaron criterios
de isquemia, fundamentalmente en polo proximal. En la RMN con contraste paramagnético
aparecieron signos de viabilidad en el fragmento distal y de osteonecrosis en el proximal.

Tras las pruebas de imagen se diagnosticd de necrosis avascular idiopatica del escafoides.
El tratamiento quirdrgico consistié en extirpar los fragmentos necroticos del polo proximal y
practicar una neurectomia del nervio interdseo posterior.

A los 2 afnos de la intervencion, la paciente se encuentra asintomatica y con un balance
articular completo de la muneca intervenida.
© 2012 SECOT. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Introduction

Idiopathic avascular necrosis may affect several bones.
In the carpus, semilunate necrosis (Kienbock’s disease) is
a very well-known entity; however, idiopathic avascular
necrosis involving the scaphoid is much less common." The
latter has been associated with the name of Preiser,? the
first author who described it, since its publication in 1910.

The term idiopathic refers to an unknown aetiology.?
However, the literature describes some cases” in the context
of a systemic disease which required prolonged treatment
with corticosteroids or chemotherapy.

At present, most authors agree that a previous history of
trauma to the wrist excludes the diagnosis of Preiser’s dis-
ease. Moreover, the vulnerability of the scaphoid to necrosis
is widely accepted, especially in its proximal pole due to the
anatomical characteristics of its vascularisation.®> Although
avascular necrosis in Preiser’s disease occurs without a prior
history of traumatic injury, sometimes the symptoms make
it difficult to exclude the possibility of minor or repetitive
trauma.®

Currently, the definition of Preiser’s disease consists in
scaphoid osteonecrosis without a known aetiology. Often, its
clinical presentation is as a mild wrist pain with an insidious
onset.

Materials and methods

Case report

We report the case of a 20-year-old, right-handed female
who presented pain in the right wrist of 4.5 years evolu-
tion. She had no relevant medical history and did not report
suffering any previous trauma.

The patient reported that, since the beginning of the
symptoms 2 years earlier, she had been diagnosed with ten-
dinitis and treated conservatively with anti-inflammatory
agents, immobilisation with casts, physical therapy and
injections, without any improvement.

Following those 2 years, at the time of examination, she
suffered pain in the dorsal region of her right wrist and in
the anatomical snuff box (foveola radialis), there was no
loss of strength compared to the contralateral hand and
the neurological examination was normal. Joint balance was
limited: 10° dorsal flexion, 20° palmar flexion and complete

Figure 1  Anteroposterior and lateral radiograph of the right
wrist. Note the fragmentation of the proximal pole of the
scaphoid.

and painless prono-supination. Radial deviation to 25° and
ulnar deviation to 40° were both painful.

Various imaging studies including plain radiography
(Fig. 1), computed tomography (CT) (Figs. 2 and 3) and
magnetic resonance imaging (MRI) both standard and with
contrast (Fig. 4), were requested. The findings on plain
radiographs included an abnormality in the proximal pole
of the scaphoid which originated from a fragmentation of
the bone. This fragmentation was confirmed in more detail
through the CT scan. MRI was the crucial test for diagno-
sis. The changes observed in the MRI in sequences T2 with
fat saturation (a), T1 (b) and T1 with fat saturation follow-
ing intravenous administration of paramagnetic contrast (c)

Figure 2
mentation of the proximal pole of the scaphoid, with no signs
of bone consolidation.

Coronal and sagittal CT sections confirming the frag-
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Figure 3

CT image with three-dimensional reconstruction.

(Fig. 4), confirmed image changes compatible with Preiser’s
disease, as described by Schmitt et al.? Our case presented
a decrease in signal intensity in simple sequences of the
scaphoid, with an enhancement of the signal after appli-
cation of paramagnetic contrast in the distal fragment of
the bone. This indicated its vascularisation and, therefore,
its viability. However, the proximal fragment which also
presented alterations in the simple sequence did not show
contrast enhancement, thus being compatible with necrosis.

Based on the results of the imaging tests,> where the
simple sequences showed a signal alteration not only in the
proximal pole but throughout the entire scaphoid, as well as
the image of cortical avulsions in the periphery in CT scans,
and added to the absence of previous trauma, we ruled out
the possibility of a posttraumatic osteochondral fracture of
the proximal pole of the scaphoid. Instead, the diagnosis
was of Preiser’s disease (advanced stage).’

At present, there are some authors who support the
presence of osteonecrosis only in the proximal pole of the
scaphoid in Preiser’s disease.’

The latest advances in technology have enabled us to
obtain detailed information about the microstructure of the
scaphoid bone and its viability through the use of high res-
olution MRI with contrast and CT scans. In our case, these
techniques were pivotal in conducting the differential diag-
nosis of osteochondral fractures in the proximal pole of the
scaphoid,? the first point to be ruled out given the images
obtained through plan radiography. Following the classifica-
tion of Schernberg et al.,® we found 2 types of lesion: type IA

T2 with fat saturation

or fracture without scapholunate dissociation (with integrity
of the scapholunate ligament) and type IB with scapholunate
dissociation (fracture of the proximal third of the scaphoid,
whose route passes distally to the insertion point of the
scapholunate ligament).

Both contrast MRI and high-resolution CT allow physi-
cians to distinguish which anatomical areas of the scaphoid
suffer vascular involvement. Furthermore, when fractures
are present, their imaging features enable differentiation
between posttraumatic and pathological fractures, through
observation of alterations in vascularisation. Therefore,
these techniques are crucial in the early detection of
Preiser’s disease, as well as in its staging.

According to Schmitt et al.,’ there are 3 different evo-
lutionary phases or stages in Preiser’s disease, based on
contrast MRl and CT imaging. The initial stage features prox-
imal osteosclerosis with areas of oedema. In the advanced
stage, the proximal pole collapses and its main character-
istic is the presence of pathological fractures with volume
loss. These can be differentiated from posttraumatic prox-
imal osteochondral fractures by their paths, which are
parallel or oblique to the longitudinal axis of the scaphoid,
the presence of sclerosis areas on both sides of the fracture
line and by their peripheral location, of cortical avulsion
type.’ Lastly, the final stage of Preiser’s disease involves
complete or nearly complete osteonecrosis of the scaphoid,
without MRI signal enhancement after the application of
contrast.

In our case, the images obtained were compatible with
the advanced stage of Preiser’s disease, with fragmentation
of the proximal pole. The distal fragment was viable.

We opted for surgical treatment. We performed a dor-
sal approach between the third and fourth compartment,
plus capsulotomy. We identified the proximal pole of the
scaphoid which was fully integrated into the distal fragment,
although with significant irregularities in the osteochondral
surface, especially at the dorsal level. The scapholunate
ligament presented indemnity in two-thirds, as well as sta-
bility which was verified by observing the block movement
of the scaphoid and semilunate during flexion-extension
movements of the wrist. We performed excision of the prox-
imal fragment (preserving the scapholunate ligament), plus
neurectomy of the posterior interosseous nerve. Following

T2 saturated fat

Figure 4 Coronal MRI scan in sequences T2 with fat saturation (A), T1 (B) and T1 with fat saturation after intravenous administra-
tion of paramagnetic contrast (C). In simple sequences it is possible to observe an alteration in signal intensity in the distal fragment
of the scaphoid following contrast enhancement. These indicate vascularisation of the fragment, thus pointing to its viability. The
proximal fragment is also altered in simple sequences and shows no contrast enhancement, thus pointing to necrosis.
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surgery, the limb was immobilised with a forearm splint for 3
weeks, and after this period the patient began rehabilitation
therapy.

At 2 years of surgery, the patient is fully asymptomatic
and presents complete recovery of the wrist joint balance,
having regained her normal daily activity.

Discussion

When we speak of idiopathic avascular necrosis of a carpal
bone, we usually refer to the lunate or Kienbock disease.
Despite the high frequency of necrosis of the proximal pole
in scaphoid fractures, owing to the high risk from the vascu-
lar point of view, it is rarely affected by idiopathic avascular
necrosis.’® Some cases described in the literature report
avascular necrosis of the scaphoid in a context of systemic
disease with intake of steroids or chemotherapy.’

In any case, an inadequate vascular supply is a common
denominator in all case series of necrosis of the scaphoid
published so far. This is the reason why several authors
have studied its vascular anatomy. Gelberman and Menon'!
showed that between 70% and 80% of the vascular supply of
the proximal pole of the scaphoid comes from a branch of
the radial artery which penetrates through the dorsal ridge,
so that a fracture through the ridge or proximal pole could
produce a complete disruption of the vascularisation of this
anatomical area and, ultimately, lead to avascular necrosis.

Furthermore, Panagis et al.'? studied the size and dis-
tribution of intraosseous anastomoses and noted that those
individuals who presented large areas depending on a single
vessel suffered a higher incidence of avascular necrosis.

The scaphoid is a crucial element in wrist stability, for
both kinetics and kinematics. In order to maintain its carpal
relationships, the scaphoid has 5 joints, which means that
it is covered with cartilage throughout the majority of its
surface, thus hindering vascular access. Gelberman and
Menon'" described only 2 perforating vessels through the
ligamentous insertions, areas not covered by cartilage. In
their studies, Taleisnik and Kelly'®* noted 2 small additional
vessels entering the proximal pole of the scaphoid through
ligaments. However, this proximal vascularisation is insuf-
ficient by itself. Therefore, a large amount depends on a
retrograde vessel, a branch of the radial artery which is
inserted into the tuberosity at the dorsal level. This vas-
cular anatomy plays an important role in the development
of idiopathic avascular necrosis.

In 2001, Buttermann et al.' confirmed previous anatom-
ical studies and noted that there could be an extrinsic
pressure generated by the ligaments and narrow membranes
which the vessels had to pass through in order to penetrate
into the scaphoid. This pressure could increase with cer-
tain positions and movements of the wrist, even collapsing
the vessels supplying nutrition to the scaphoid at their entry
point.

All these contributions speculate on the aetiology of
Preiser’s disease, in which small and repetitive microtrauma
on anatomical structures could hinder the blood supply to
the scaphoid and trigger the development of idiopathic avas-
cular necrosis in patients with a greater predisposition.®

Herbert and Lanzetta'® hypothesised that a certain per-
centage of patients could receive vascularisation of the

proximal pole of the scaphoid through the scapholunate lig-
ament complex, so that it could remain viable in case of
fracture. This would explain the fact that proximal pole
necrosis may occur without a previous fracture. In 1993,
they studied 8 patients with avascular necrosis of the prox-
imal pole of the scaphoid. In this series, plain radiographs
found no signs of previous fracture of the scaphoid. This seg-
mental necrosis would support their hypothesis, in which
a traumatic avulsion of the scapholunate ligament could
compromise the vascularisation of the proximal poles of
those scaphoid bones with this anatomical variant. Given
that only this area was affected, this type of avascular
necrosis was considered in our case as a possible aetiol-
ogy. However, during surgery we observed that two-thirds
of the scapholunate ligament were intact and, therefore, in
the event that we were facing such an anatomical variant,
vascularisation would have no reason to be affected.

In 1991, Nakamura et al.” evaluated the influence of
ulnar variation as a possible causative factor in the develop-
ment of Preiser’s disease in an extensive series of 23 patients
suffering idiopathic avascular necrosis, and concluded that
it was excluded as a participating element in the pathogen-
esis.

From a diagnostic standpoint, we can currently rely on
more advanced diagnostic techniques than Preiser had at
his disposal in 1910. In fact, a critical reading of his orig-
inal work? reveals that he attempted to explain why some
scaphoid fractures did not appear on plain radiographs until
months after the traumatism. Preiser believed that the
source was an avascular state which originated after the
damage. Currently, this definition is not valid because this
disease is understood as osteonecrosis without a known aeti-
ology and, therefore, prior trauma excludes it.

Considering the quality of plain radiographs and the aid of
CT and MRI with and without contrast, it would not be unrea-
sonable to think that, nowadays, the 5 patients described
by Preiser would be diagnosed with acute fracture of the
scaphoid.®

At present, MRI scans are used for patients in whom
a scaphoid injury is suspected and where the initial plain
radiograph is normal. The image produced by MRI allows
us to discriminate occult fractures from bone contusions
and even torn ligaments. In turn, paramagnetic contrast MRI
(crucial to describe vascular status) can differentiate various
viability states of the proximal pole versus avascular necro-
sis, and even detect the presence of a previous fracture,
which is crucial in therapeutic planning.' Occult scaphoid
fractures are present in 16% of cases. MRI techniques can
detect these fractures with a sensitivity and specificity of
100%, as well as bone oedemas and contusions.'?

Although Preiser’s disease is initially considered idio-
pathic, it is accepted that one of its main causes could be
repetitive microtrauma, as well as complications derived
from the intake of certain types of medication, which are
linked to altered vascularisation patterns in the proximal
pole."” Due to its capacity to detect changes in vascular-
isation, as well as occult fractures, MRl with and without
contrast is the essential diagnostic test to detect this rare
entity.

In turn, it allows us to differentiate between 2 different
patterns: type |, characterised by ischaemia and/or necrosis
signal changes affecting the entire scaphoid, and type Il, in
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which such signal changes are limited to 50% or less, with a
predominance of the proximal pole, and with such patients
having a more favourable diagnosis.>'”

Our case corresponded to the latter, type Il, where the
vascularisation of the larger, distal fragment was preserved,
thus fulfilling the criteria for severe ischaemia/necrosis of
the proximal fragment.

Herbert and Lanzetta'® elaborated the first staging of the
disease based on simple radiographic images. They estab-
lished a division into 4 stages, from a normal image in the
initial stage to a complete collapse pattern with osteoarthri-
tis in stage IV.

There is a wide variety of treatment options, ranging
from conservative treatment with immobilisation to differ-
ent surgical techniques, including revascularisation, radial
osteotomies, silicone arthroplasties, 4-corner arthrodesis
and scaphoid excision or carpectomy of the proximal row.®
This treatment is not standardised, mainly due to the large
number of factors on which the aetiology is based and to the
different stages of the disease.

Revascularisation procedures would be indicated in the
initial stages, when there is necrosis with very mild or
no degenerative changes (stages | and Il), in which the
process may still be reversible. When carpal collapse and
irreversible changes appear (stages Ill and IV), reconstruc-
tion is no longer viable. In such cases we must resort to
salvage procedures, such as excision of the scaphoid or prox-
imal carpectomy.

Our case could be considered as a stage |. We conducted
excision of the necrotic fragment and posterior interosseous
neurectomy, which we considered as a mildly aggressive
technique and which did not exclude other surgical options
in the future. The patient is currently free of clinical symp-
toms and presents a full range of motion and strength at 2
years postoperatively.

The literature reports various results for the different
treatment options. In their series, De Smet et al.* gath-
ered 4 cases in stage Ill which were treated with proximal
carpectomy, 3 of which obtained very successful results.

For their part, in 2006 Moran et al."” published a work
reflecting their results after using vascularised distal radius
grafts in 8 patients with idiopathic avascular necrosis in
stages Il and Ill. They concluded that this option should be
reserved for patients in Herbert stages | and Il without evi-
dence of radiocarpal osteoarthritis or carpal instability. The
presence of osteoarthritis in the radiocarpal or midcarpal
joint would represent an indication for scaphoid excision
and arthrodesis.®

Viegas' in 1988 and subsequently Menth-Chiari and
Poehling?® in 2000 conducted arthroscopic debridement of
the entire necrotic surface of the scaphoid in early stages,
improving function and obtaining a complete relief of pain.

Conclusions

MRI has represented a major advance in the diagnosis
of Preiser’s disease. There is currently no standardised
treatment algorithm for these patients, and there is a
wide variety of treatments depending on the degenerative
changes observed. Our experience with excision of necrotic
fragments associated to neurectomy has been favourable.

Level of evidence

Level of evidence v.

Ethical responsibilities

Protection of people and animals. The authors declare that
this investigation did not require experiments on humans or
animals.

Confidentiality of data. The authors declare that they have
followed the protocols of their workplace on the publica-
tion of patient data and that all patients included in the
study received sufficient information and gave their written
informed consent to participate in the study.

Right to privacy and informed consent. The authors
declare that this work does not reflect any patient data.

References

1. Ferlic DC, Morin P. Idiopathic avascular necrosis of the scaphoid:
Preiser’s disease? J Hand Surg Am. 1989;14:13-6.

2. Preiser G. Zur Eine typische posttraumatische und zur spon-
tanfraktur fiihrende o otitis des naviculari carpi. Fortschr Geb
Roentgenstr. 1910;15:189-97.

3. Ekerot L, Eiken O. Idiopathic avascular necrosis of the scaphoid.
Case report. Scand J Plast Reconstr Surg. 1981;15:69-72.

4. De Smet L, Aerts P, Walraevens M, Fabry G. Avascular necrosis
of the carpal scaphoid: Preiser’s disease report of 6 cases and
review of the literature. Acta Orthop Belg. 1993;59:139-42.

5. Schmitt R, Frohner S, van Schoonhoven J, Lanz U, Golles A.
Idiopathic osteonecrosis of the scaphoid (Preiser’s disease)-MRI
gives new insights into etiology and pathology. Eur J Radiol.
2011;77:228-34.

6. Lauder AJ, Trumble TE. Idiopathic avascular necrosis of the
scaphoid: Preiser’s disease. Hand Clin. 2006;22:475-84.

7. Amillo-Garayoa S, Romero-Munoz LM, Pons de Villanueva J.
Bilateral Preiser’s disease: a case report and review of the lit-
erature. Musculoskelet Surg. 2011;95:131-3.

8. Garcia-Elias M. Fracturas del polo proximal del escafoides.
Clasificacion y  tratamiento. Rev  Ortp  Traumatol.
1998;42:9126-32.

9. Schernberg F, Elzein F, Gérard Y. Etude anatomo-radiologique
des fractures du scaphoide carpien. Probléme des cals vicieux.
Rev Chir Orthop. 1984;70 Suppl. 11:555-63.

10. Herbert TJ, Lanzetta M. Idiophatic avascular necrosis of the
scaphoid. J Hand Surg Br. 1994;19:174-82.

11. Gelberman RH, Menon J. The vascularity of the scaphoid bone.
J Hand Surg Am. 1980;5:508-13.

12. Panagis JS, Gelberman RH, Taleisnik J. The arterial anatomy of
the human carpus. Part Il: the intraosseous vascularity. J Hand
Surg Am. 1983;8:375-82.

13. Taleisnik J, Kelly P. The extraosseous and intraosseous
blood supply of the scaphoid bone. J Bone Joint Surg Am.
1966;48:1125-37.

14. Buttermann GR, Putnam MD, Shine JD. Wristposition affects
loading of the dorsal scaphoid: possible effect on extrinsic
scaphoid blood flow. J Hand Surg Br. 2001;26:34-40.

15. Nakamura R, Tanaka Y, Amaeda T, Miura T. The influence of age
and sex on ulnar variance. J Hand Surg Br. 1991;16:81-8.

16. Karantanas A, Dailiana Z, Malizos K. The role of MR Imaging in
scaphoid disorders. Eur Radiol. 2007;17:2860-71.



66 J. Andrés Grau et al.

17. Moran S, Cooney W, Shin A. The use of vascularized grafts from 19. Viegas SF. Arthroscopic treatment of osteochondritis dissecans
the distal radius for the treatment of Preiser’s disease. J Hand of the scaphoid. Arthroscopy. 1988;4:278-81.
Surg Am. 2006;31:705-10. 20. Menth-Chiari W, Poehling GG. Preiser’s disease: arthroscopic
18. Menth-Chiari WA, Poehling GG, Wiesler ER, Ruch DS. Arthro- treatment of avascular necrosis of the scaphoid. Arthroscopy.
scopic debridament for the treatment of Kienbock’s disease. 2000;16:208-13.

Arthroscopy. 1999;15:12-9.



	Preiser's disease. A case study
	Introduction
	Materials and methods
	Case report

	Discussion
	Conclusions
	Level of evidence
	Ethical responsibilities
	Protection of people and animals
	Confidentiality of data
	Right to privacy and informed consent

	References


