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Abstract
No consensus regarding optimal treatment or etiology of Preiser disease exists. We described the epidemiology,
classification and treatment characteristics of 18 patients with Preiser disease. Patients with changes related to previous
trauma, and without radiographs were excluded. Based on the radiographs at diagnosis, we classified 13 scaphoids as
Herbert Lanzetta stage II, four as stage III, and one as stage IV. In 12 patients nonspecific treatment was offered and
only two patients received surgical treatment. We found that chosen treatment is not associated with the severity of
Herbert Lanzetta stage and the outcome is not influenced by chosen treatment.
Level of evidence: IV
Keywords: Avascular necrosis, Osteonecrosis scaphoid, Preiser disease, Retrospective study, Treatment

Main body
diopathic avascular necrosis (AVN) of the scaphoid
was first described by Georg Preiser in 1910 (1-3). It
is a rare condition that can cause pain and sometimes
swelling around the anatomical snuffbox, which may be
associated with loss of strength and reduced range of
motion in the wrist (4).
The scaphoid receives the blood supply mainly from
branches of the radial artery, most entering through the
distal portion of the scaphoid (5). Few nutritional vessels
enter the scaphoid proximal pole directly, therefore the
proximal pole is a vascular terminal zone dependent
largely on intraosseous blood flow (6). Preiser disease is
theorized to result from a disruption of this blood supply
(6, 7). Radiographs may demonstrate scaphoid sclerosis
without visible fracture, and magnetic resonance imaging
shows signal changes. Late radiographic changes include
cystic changes, fragmentation, and collapse (4, 8, 9).
Publications are limited to small clinical series or case
reports and there is no consensus regarding optimal
treatment or etiology (2, 10). In this case series we
describe the epidemiology, classification, and treatment
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characteristics of patients diagnosed and treated
with Preiser disease at three large area hospitals with
associated specialty offices.

Study design and population
After institutional review board approval of this
retrospective study, we identified adult patients with
avascular necrosis of the scaphoid between January 2000
and April 2015 using the institute’s Research Patient
Data Registry database covering the data of three large
area hospitals with associated specialty offices.
Data was retrieved through a combination of Current
Procedural Terminology (CPT) procedure codes for the
scaphoid, the International Classification of Diseases, 9th
revision (ICD-9) codes for Preiser disease and avascular
necrosis, and text-search for avascular necrosis of the
scaphoid and Preiser disease in radiology reports and
operational notes. After reviewing medical records and
radiographs (n= 1,062), the following patients were
excluded: patients with changes related to previous
trauma (n=1,036), and patients without radiographs or
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proximal pole and generalized osteoporosis; stage III
fragmentation of the proximal pole with or without a
pathological fracture; and stage IV a pattern of carpal
collapse and osteoarthritis.
A total of 18 patients with Preiser disease were
identified [Table 1]. The mean age was 46 years (range:
26-68 years) at the time of diagnosis. Three patients
were considered incidental Preiser as they had no wrist
symptoms at the time of diagnosis. In 11 patients, the
avascular necrosis involved the entire scaphoid bone and,
in seven patients, only the proximal pole was involved.
Based on the available radiographs at diagnosis, we
classified 13 scaphoids as Herbert Lanzetta stage II, four
as stage III, and one as stage IV Preiser disease. Figure 1
shows radiographs of a patient with Lanzette stage II and
Lanzetta stage III.
Medical records addressing the wrist were available for
an average of 26 months after diagnosis and the patient
record extended an average of 98 months after diagnosis.
For two patients there was no follow-up. In 12 patients
(67%) only nonspecific treatment was offered. Only
two patients received surgical treatment. One patient

radiology reports (n=8). The final cohort included 18
patients with Preiser disease; an incidence of about one
per year among three hospitals.

Outcome measures and explanatory variables
We reviewed the medical records for age, sex, side
of the affected wrist, duration of evaluation by a
hand surgeon, duration from diagnosis to last record
within the hospital system, offered treatment, obesity
(we used a coded problem of obesity. BMI was not
available), smoking, osteoporosis, diabetes mellitus,
vascularity disorder, auto-immune disease, connective
tissue disorder, steroid use, hydroxychloroquine use,
and treatment. Nonspecific treatment included no
treatment, non-specific pain medication, physiotherapy
and wrist splint or cast.
Radiographs were used to identify the involved
portion of the scaphoid (proximal, whole bone) and
the severity of Preiser disease. Severity was staged
according to the Herbert-Lanzetta Classification
(4). Stage I represents normal radiographs, but a
positive bone scan; stage II an increased density of the
Table 1. Preiser’s disease cases

1
2
3
4
5
6
7
8
9
10
11*
12
13
14
15
16
17 *
18 *

Gender, age
in years

Wrist
affected

Part of
scaphoid
involved

HerbertLanzetta stage

Follow-up
hand in
months

Follow-up within
the hospital in
months

Treatment offered

Treatment chosen

female, 68

(R)

proximal pole

2

0

37

Nonspecific

Nonspecific

female, 36

(R)

whole-bone

3

6

100

Arthroscopy

Nonspecific

male, 35

L

1

52

male, 27

female, 26

L

proximal pole

L

proximal pole

female, 34

(R)

whole-bone

female, 63

L

female, 67

(R)

female, 55

(R)

female, 53

(R)

male, 30

female, 61

(R)

proximal pole
whole-bone
whole-bone

proximal pole
proximal pole
whole-bone

(R)

proximal pole

female, 61

(R)

proximal pole

male, 42

R

proximal pole

female, 35

(L)

proximal pole

female, 29
male, 38

female, 66

* incidental case

R
L
L

whole-bone
whole-bone

proximal pole

2

6

4

47

2

40

Nonspecific

Nonspecific

87

Core decompression

6

109

Nonspecific

3

29

102

Scaphoid excision and
intercarpal fusion

Scaphoid excision and
intercarpal fusion

2

56

191

Nonspecific

Nonspecific

3
2
2
2

7

16
3

37

125
73

3

34

2

105

3

30

169

2

92

130

2
2
2

Nonspecific
Nonspecific

Nonspecific
Nonspecific
Nonspecific
Nonspecific

Core decompression

Core decompression

106

Nonspecific

Nonspecific

174

1

47

MRI = magnetic resonance imaging, ( ) = dominant hand, L = left, R = right

Nonspecific

Nonspecific

43

22

0

Reevaluate after
arthroscopy & MRI

Nonspecific

149

Nonspecific
Nonspecific
Nonspecific
Nonspecific

Arthroscopy

Nonspecific
Nonspecific
Nonspecific
Nonspecific
Nonspecific
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Patient with Herbert and Lanzetta stage 2

Patient with Herbert and Lanzetta stage 3

Figure 1. Radiographs of patients with Preiser disease.

underwent drilling of the radius and the one patient with
advanced arthritis (stage IV) was treated with scaphoid
excision and intercarpal fusion. Four patients were
offered surgery (wrist arthroscopy for three patients and
drilling for one patient) but all declined.

Nine of the 18 patients diagnosed with Preiser disease
were obese (50%) and five were smokers (28%). Seven
patients had a vascular disorder (39%) and 11 had an
autoimmune disorder at time of diagnosis (58%). One
patient had Henoch-Schonlein purpura, one patient had
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Table 2. Possible factors associated with Preiser’s disease
Obesity
1
2
3

X

Smoking

Osteoporosis

X

X

X

Diabetes
Mellitus

X

5
7
8

X
X

X

9
11
12
13
14
15
16
17
18

X

X

X

10
X

X

X
X
X
X
X

X
X

X

X
X

Connective tissue
disorder

X

Steroid
use

Hydroxychloroquine
use

X

X

X

X

X

X

X
X

X

X
X
X

X

Auto-immune
disease

X

4
6

Vascularity
disorder

X
X
X

ulcerative colitis and the other patients had rheumatoid
arthritis. Four patients had a history of steroid use (22%)
and two used hydroxychloroquine (11%) [Table 2]. One
patient with rheumatoid arthritis used oral steroids and
one patient with ulcerative colitis. Two patients only
had a steroid injection. There were no patients with
symptoms of the opposite wrist. There was one patient
with avascular necrosis of the femoral head and one
patient with avascular necrosis in the femoral head and
knee.
Only small clinical series or case reports are published
about Preiser disease; therefore, there is no consensus
regarding optimal treatment or etiology (2, 10, 11). In this
case series we described the epidemiology, classification
and treatment characteristics of patients diagnosed
with Preiser disease. We found that the severity on the
Herbert-Lanzetta classification is not associated with
received treatment.
This study has several limitations. First, we used ICD9 and CPT codes to identify the initial diagnoses and
procedures rather than review of the medical records.
There is likely a minor element of miscoding as is typical
of studies based on databases. Second, the incidence of
Preiser disease is low making it difficult to study the
etiology. The study design is retrospective and therefore
more susceptible to data loss, bias, and confounding
than a prospective study. Lastly, patient follow-up was

X

X

X

X

unavailable in several of our patients, being shorter
than six months in five of 18 patients.
Our data determined that the Herbert-Lanzetta
classification stage is not associated with offered and
chosen treatment. Based on the available radiographs
at diagnosis, we classified 13 scaphoids as HerbertLanzetta stage II, four as stage III, and one as stage IV
Preiser disease. Only two of the six patients that had
offered surgery received surgical treatment. All the
other patients received nonspecific treatment, despite
of the Herbert and Lanzetta stage. The 13 patients that
had follow-up of six months or more did not have any
symptoms. The five patients that had follow-up of less
than six months were still seen by other specialties
within the hospital, which suggests that their symptoms
were not severe enough warrant hand surgical
consultation.
Four patients in our cohort had a history of steroid
use (22%). The use of steroid use in Preiser patients is
a known factor associated with osteonecrosis, due to
possible disruption of the blood flow (3, 7-9, 12-19).
Eleven patients had an autoimmune disorder at time of
diagnosis (58%). Autoimmune disorders have also been
described as factors associated with Preiser disease (3,
12, 15, 16).
We found that five patients were smokers (28%).
Smoking is a known risk factor for Preiser disease as
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it may inhibit the vascularity to the scaphoid, which
might also explain the high percentage of patients with a
vascular disorder (cardiovascular or peripheral vascular)
(39%) in our cohort (9, 17, 18, 20).
In conclusion, we found that the chosen treatment is
not associated with the severity of Herbert and Lanzetta
stage and the outcome is not influenced by the chosen
treatment. Future studies on Preiser disease should
ideally investigate the etiology in order to prevent Preiser
disease. This is difficult to study because it is uncommon.
We do not understand the etiology of Preiser disease and
it is not clear what the best treatment is.
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