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Introduction

Preiser’s disease, a rare form of idiopathic avascular necrosis of the 
scaphoid, can be challenging to treat in clinical practice due to its 
obscure etiology and progressive nature. First described by Preiser in 
1910, the condition was initially identified in patients who exhibited 
radiographic signs of scaphoid pathology without a history of overt 
trauma. Although subsequent investigations suggested that some of 
Preiser’s original cases could have involved undiagnosed fractures, 
the term ‘Preiser’s disease’ has since evolved to denote non-traumatic 
osteonecrosis of the scaphoid, which typically affects the entire bone 
and is distinct from sequelae of pseudarthrosis.

The vascular anatomy of the scaphoid is quite vulnerable, 
particularly in the proximal pole, which is primarily perfused by dorsal 
branches of the radial artery with limited collateral circulation. This 
vascular vulnerability renders the bone highly susceptible to ischemic 
insults, leading to progressive fragmentation, collapse, and eventual 
carpal instability. Despite multiple theories, including repetitive 
microtrauma, systemic disease, and anatomical variation, no definitive 
cause has been established for Preiser’s disease. At present, the 
underlying pathophysiological mechanism is believed to involve a 
compromised vascular supply.

Conservative management of Preiser’s disease, even in its early 
stages, has limited efficacy, since many patients continue to 
experience radiographic deterioration and persistent pain. As a result, 
surgical intervention has gained prominence, especially with regard 
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to revascularization techniques. Among these, vascularized bone 
grafting (VBG) using the 1,2 intercompartmental supraretinacular 
artery (1,2 ICSRA) flap [1] has been widely adopted due to its 
anatomical accessibility and reliable vascular supply. However, the 
effectiveness of VBG in halting disease progression – especially in 
more advanced stages – remains a topic of ongoing debate. In 
addition, the very low prevalence of Preiser’s disease and the lack of 
coherent reports have made it difficult to establish evidence for 
treatment options.

This study aims to evaluate the clinical and radiographic outcomes 
of patients with Preiser’s disease who were treated with VBG, primarily 
using the 1,2 ICSRA flap technique. By analyzing surgical outcomes 
across different disease stages, this report seeks to clarify the 
indications, limitations, and future potential of vascularized grafting 
techniques in the management of this rare yet debilitating disorder.

Materials and methods

From April 2006 to January 2022, eight patients (all female) with Preiser’s 
disease underwent VBG at our institution. The average follow-up period 
after surgery was 3.6 years. The right wrist was affected in seven 
patients, and the left wrist was affected in one patient. The average age 
at surgery was 60.6 years. Diagnosis was based on radiographic and MRI
findings, including sclerosis, fragmentation, erosion, or collapse of the 
scaphoid, low signal intensity overall on T1-weighted images, high 
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signal intensity on T2-weighted images, in the absence of any definitive 
history of trauma.

Using the Herbert radiographic classification system [2], one case 
was classified as Stage 1, four cases were classified as Stage 2, and 
three cases were classified as Stage 3. All patients were managed 
surgically; none received conservative treatment. In all cases, we 
performed the transplantation of a vascularized bone flap harvested 
from the distal radius using the 1,2 ICSRA technique as described by 
Zaidemberg [1]. We evaluated the stage, grip strength, wrist range of 
motion, Disability of the Arm, Shoulder, and Hand (DASH/Disability 
and Symptom) score, and Mayo Wrist Score before surgery and at the 
final follow-up.

To evaluate scaphoid morphology, contralateral wrist radiographs 
with dedicated scaphoid projections were obtained and analyzed in 
accordance with the method described by Morsy et al. [3]. Two indices 
were determined: the capitate fossa index, defined as the ratio of the 
length of the capitate fossa to the maximum scaphoid length, and the 
waist index, defined as the ratio of the narrowest waist width to the 
maximum scaphoid length. In Type I scaphoids, the capitate fossa 
index is < 0.5, and the waist index is > 0.4, while in Type II scaphoids, the 
capitate fossa index is > 0.6, and the waist index is < 0.4.

Ethics

After our study was approved by the institutional review board, we 
conducted a retrospective review of the electronic medical records 
at our hospital. We also obtained a written informed consent from 
each patient to use their clinical data for this report.

Results

The patient who was diagnosed with Stage 1 Preiser’s disease based 
on the Herbert classification did not exhibit any radiographic pro-
gression during follow-up. Among the four patients with Stage 2 dis-
ease, one individual progressed to Stage 3. Meanwhile, all patients 
with Stage 3 disease progressed to Stage 4. The average palmar flex-
ion angle of the wrist joint improved from 35.6° to 44.5°. However, in 
two Stage 2 cases and one Stage 3 case, the palmar flexion angles 
were worse than preoperative values. Furthermore, the average dor-
sal flexion angle of the wrist joint improved from 49° to 65.1°. There 
were no cases where the dorsal flexion angle was worse than preop-
erative values.

Average grip strength improved in all patients from 9.5 to 16.6 kg. 
The average DASH score (symptom and activities) also improved from 
49.5 to 10.6. Preoperatively, all cases were classified as having either 
poor or fair Mayo Wrist Scores; however, during postoperative 
evaluation, all patients had improved to at least fair Mayo Wrist Scores 
(Table 1, Figures 1–5).

All our patients had contralateral x-rays that could be evaluated. 
Three of the eight cases exhibited Type 2 navicular bone morphology 
as described by Morsy et al. [3].

Discussion

Preiser initially reviewed twenty-four cases of scaphoid injury and 
identified five instances of osteonecrosis without overt fracture, 
likening them to Kienböck’s and Köhler’s disease. However, a recent 
reassessment by Kallen et al. concluded that these five cases were 
secondary to unrecognized fractures rather than examples of idio-
pathic osteonecrosis [4]. Paradoxically, although Preiser described 
the condition in the context of scaphoid fracture, ‘Preiser’s disease’ is 
now commonly used to describe idiopathic necrosis of the entire 
scaphoid, irrespective of trauma history and excluding cases 
secondary to scaphoid pseudarthrosis.

Etiologies proposed for Preiser’s disease include trauma, 
microfractures, systemic disease, smoking, and alcohol use. However, 

Table 1  Preoperative and postoperative stage and clinical outcomes 
Case Age Sex Side Pre-operation Post-operation

Stage* DF PF GS DASH MWS Stage* DF PF GS DASH MWS

1 60 f right 3 50 30 11 52.5 Poor 4 65 40 18.5 3.45 Good
2 56 f left 2 53 40 8 75 Poor 2 73 52 12 7.5 Good
3 60 f right 2 65 35 14 42.5 Fair 2 60 30 16 22.5 Fair
4 42 f right 3 40 40 8 82.5 Poor 4 80 68 25 7.69 Good
5 68 f right 3 55 40 8 38.5 Fair 4 72 38 11 4.54 Good
6 70 f right 2 56 45 10 22.5 Fair 2 61 24 17 12.5 Good
7 63 f right 2 43 30 5 40 Poor 3 58 50 13 18 Fair
8 66 f right 1 30 25 12 42.5 Poor 1 52 54 20.5 9 Good

*Herbert classification.
DF: Dorsal flexion (degrees); PF: Palmar flexion (degrees); GS: Grip strength (kg); DASH: Disabilities of the Arm, Shoulder, and Hand; MWS: Mayo Wrist Score.

Figure 1.  Herbert classification. Pre-Ope = pre-operation, Post-Ope = 
post-operation.
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no definitive causative factor has been identified. The prevailing 
hypothesis implicates a compromised vascular supply to the scaphoid 
as the underlying pathophysiological mechanism.

Scaphoid vascularity has been well documented. Gelberman et al. 
demonstrated that the bone receives perfusion from dorsal and 
palmar vessels [5]. The dorsal scaphoid is supplied primarily by 
branches of the radial artery, which enter through foramina in the 
dorsal ridge and nourish 70–80% of the bone. In contrast, palmar 
branches perfuse only the distal 20–30% of the scaphoid, with 
minimal intervascular anastomoses. Consequently, disruption of the 
dorsal supply, especially in the proximal pole, places this region at 
highest risk for avascular necrosis [6].

Kalainov et al. used MRI to classify Preiser’s disease into two 
types: Type 1, with necrosis of the entire scaphoid, and Type 2, 
where necrosis was limited to the proximal pole [7]. A history of 
wrist trauma was significantly more common in Type 2 cases, and 
treatment efficacy was better in general in this patient group. They 
hypothesized that avascular necrosis was more likely to occur due 
to partial trauma-related hemodynamic changes within or outside 
the scaphoid bone. Schmitt et al. also evaluated MRI images and 
reported that the scaphoid bone could be divided into three parts, 
with only the proximal pole undergoing necrosis in the early stages 
[8]. These findings, combined with the known vascular architecture, 
support the theory that interruption of dorsal vascular inflow is 
central to disease progression.

Buttermann et al. found that, during palmar flexion of the wrist, 
the extensor carpi radialis brevis tendon exerts compressive force 
on the site where the dorsal branch of the radial artery enters the 
scaphoid. They further noted that repetitive manual activity 
predisposes this region to synovitis, which in turn elevates 
intracompartmental pressure and consequently impairs arterial 
perfusion of the scaphoid [9].

Morsy et al. further discussed the relationship between scaphoid 
morphology and intraosseous vascularity [3]. They classified the 

scaphoid into two morphotypes, with the slender Type 2 exhibiting 
reduced vascular networks. Based on these findings, Type 2 navicular 
bones may be associated with the development of pseudarthrosis 
and Preiser’s disease. Although Amundsen et al. reported that half of 
their eight cases could be classified as Type 2, it is unclear whether 
this condition can lead to Preiser’s disease [10]. Our own cases also 
demonstrated a mix of morphotypes. All our patients had contralateral 
x-rays that could be assessed. Previous bilateral measurements for 
the scaphoids have shown that they are of similar size and shape 
within the same individual [11]. Therefore, by measuring the scaphoid 
bone on the contralateral side, we predicted the shape of the 
scaphoid bone on the affected side before disease onset. As a result, 
Type 2 morphology was noted in three of eight cases, but no 
correlation was observed with the stage of Preiser’s disease or 
postoperative outcomes.

With regard to disease management, conservative treatment has 
generally yielded poor outcomes. Lenoir et al. reviewed their own 
cases and found that, even at early stages, the disease progresses in 
all but the youngest patients [12]. Tomori et al. also followed eight 
patients treated with conservative therapy, most of whom showed 
progression of disease stage and lack of symptom improvement [13]. 
Based on these reports, surgical intervention is recommended even 
for Stage 1 or 2 Preiser’s disease.

There is no established standard when it comes to surgical 
treatment, and a variety of techniques and outcomes have been 
described. These include radial wedge osteotomy for 
decompression between the radius and scaphoid bones [14], VBG 
with vascular pattern for revascularization of the scaphoid bone, 
and salvage procedures such as proximal row carpectomy (PRC) 
and partial wrist fusion [15].

Tomori et al. reported on Preiser’s disease patients who were 
treated using wedge osteotomy [14]. Pain was improved in all 
patients, but more than half of them exhibited progression in disease 
stage based on plain radiographs, tendon rupture, and arthropathic 

Figure 2.  Dorsal flexion (degrees). Figure 3.  Palmar flexion (degrees).
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changes in the distal radial joint. These findings suggest that VBG may 
be better for the treatment of early Preiser’s disease, such as Stage 1 
or 2, where the scaphoid bone has not yet collapsed. Additionally, an 
osteotomy may improve symptoms but may not prevent the 
progression of scaphoid bone collapse. As Preiser’s disease progresses, 
the proximal scaphoid collapses, and the scapholunate (SL) ligament 
attachment fails, resulting in loss of intermovement with the lunate. 
Eventually, a dorsal intercalated segmental instability (DISI) deformity 
occurs, similar to pseudoarthrosis of the scaphoid or injury to the SL 
ligament. After a prolonged period of time, the carpal alignment is 
expected to fail, resulting in Scapholunate Advanced Collapse Wrist. 
In order to avoid this scenario, crushing of the proximal navicular 
bone must be prevented. In this regard, VBG is considered to be an 
effective treatment since it can directly revascularize the scaphoid 
bone and prevent collapse.

Donor sites for VBG have typically included the distal radius. 
Vascular pedicles that have been described include the 1,2 ICSRA [1], 
2,3 ICSRA [16], and pedicled grafts involving the pronator quadratus 
muscle [17]. We selected the 1,2 ICSRA approach because of its 
anatomical proximity and favorable surgical exposure following 
radial styloidectomy.

Kara et al. used the pronator quadratus pedicle in seven Stage 2 
patients and observed revascularization on MRI scans after 3 years [17]. 
Moran et al. reported symptomatic improvement in eight patients 
using either 1,2 or 2,3 ICSRA VBG and, thus, recommended this 
approach primarily for Stage 1–2 disease without carpal instability or 
arthritic changes [18]. In our series, four of five Stage 1–2 cases showed 
no disease progression, collapse, or the development of DISI deformity.

The use of VBG for Stage 3 disease remains controversial. Moran 
et al. found no improvement in MRI signal at the proximal pole 
after VBG in five Stage 3 cases [18]. Amundsen et al. observed that 
four of seven Stage 3 patients avoided collapse, but two required 
salvage procedures [10]. They concluded that VBG should be 
cautiously applied in early Stage 3; however, imaging modalities 

do not reliably differentiate between early and advanced Stage 3 
disease. On the other hand, favorable outcomes have also been 
reported. Da Gama et al. performed VBG with the 1,2 ICSRA after 
confirming that the cartilage of the proximal end of the scaphoid 
bone was intact in Stage 3 Preiser’s disease. Postoperative plain 
X-ray and MRI images confirmed an improvement in bone necrosis 
and engraftment of the transplanted bone [19]. In our study, all 
three Stage 3 patients who underwent VBG showed improvements 
in DASH scores and Mayo Wrist Scores, but they all had stage 
progression as well. Even if VBG is performed in Stage 3, the 
disease may still progress and lead to DISI deformity and carpal 
instability in the future; thus, it may be more prudent to limit VBG 
to Stage 2 or apply it cautiously in Stage 3. If VBG is indicated for 
Stage 3, the patient should be informed preoperatively that the 
disease may progress and require future surgery. Alternatively, 
salvage surgery such as wedge osteotomy, proximal carpal row 
resection, PRC, or partial wrist fusion may be considered to 
alleviate symptoms [15].

We also noted that certain patients developed reduced palmar 
flexion following VBG with the 1,2 ICSRA, possibly due to surgical 
trauma to the dorsal wrist capsule (Table 1: cases 3, 5, and 6). This 
warrants additional caution when considering VBG in patients with 
good preoperative wrist mobility. Since it is debatable whether VBG 
or salvage surgery (e.g. PRC) should be used to treat Stage 3 disease, 
we believe that clinicians should proceed with caution before 
performing VBG in Stage 3 patients with no preoperative limitations 
for wrist range of motion.

There are certain limitations to this study that should be 
acknowledged. These include the small number of cases, the variable 
observation period, and the fact that cases classified as Stage 4 prior 
to surgery were not included. In particular, the variability in the 
observation period may affect the results of this report, since it is 
possible that the disease stage may change in the future.

Figure 4.  Grip strength (kg). Figure 5.  DASH score: disability and symptom. DASH: Disabilities of the Arm, 
Shoulder, and Hand.
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In conclusion, VBG using the 1,2 ICSRA offers a viable treatment 
option for Stages 1 and 2 Preiser’s disease, effectively preventing 
proximal pole collapse and preserving carpal stability. Its use in Stage 
3 remains controversial and should be reserved for carefully selected 
patients.
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