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Table 1 ARCO staging system for osteonecrosisa

Stage 1. There are no specific findings of osteonecrosis on x-ray images.
However, specific findings are observed on MRI, bone scintigram, or
histology

Stage 2. Demarcating sclerosis is seen without collapse of the femoral head

Stage 3. Collapse of the femoral head, including crescent sign, is seen without
joint-space narrowing. Mild osteophyte formation of the femoral
head or acetabulum may be seen

Stage 3A. Collapse of the femoral head is less than 3 mm
Stage 3B. Collapse of the femoral head is 3 mm or greater
Stage 4. Osteoarthritic changes are seen

a Staging should be based on both anteroposterior and lateral x-ray views of
the femoral head. The lateral view of the femoral head should be taken in the
anteroposterior direction while the patient is positioned supine with the hip
in 90° of flexion, 45° of abduction, and neutral rotation, according to the Sug-
ioka method

(Sugano N, Atsumi T, Ohzono K, ef al: The 2001 revised criteria for diagnosis,
classification, and staging of idiopathic osteonecrosis of the femoral head. J
Orthop Sci 7 = 601-605, 2002.)

Table 2 2001 revised classification of osteonecrosis

)

Type A

Type Cl1 Type C2

Type B

The classification scheme consists of four types (A, B, Cl, and C2) and is
based on the central coronal section of the femoral head on T1-weighted im-
ages or the anteroposterior x-ray view.

Type A lesions occupy the medial one-third or less of the weightbearing por-
tion. Type B lesions occupy the medial two-thirds or less of the weight bear-
ing portion. Type C1 and type C2 lesions both occupy more than the medial
two-thirds of the weight-bearing portion, but, whereas type C2 lesions extend
laterally to the acetabular edge, type Cl lesions do not. The weight-bearing
portion is defined as the area lateral to the mid-vertical line of the line
through the acetabular edge and the teardrop bottom.

(Sugano N, Atsumi T, Ohzono K, et al: The 2001 revised criteria for diagnosis,
classification, and staging of idiopathic osteonecrosis of the femoral head. J
Orthop Sci 7 = 601-605, 2002.)
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Fig. 1 Island appearance toward into intravascular space

Table 3 Comparison of diameter and number of vessels
among classification

Table 4 Comparison of diameter and number of vessels
among staging

C1
(n=4)

C2
(n = 28)

Stage 2+ 3 Stage 4
(n = 22) (n=6)
Diameter of vessels 252 (47.9-134)  26.3 (43.4-20.7)
(ptm)
Number of vessels 505 (100-34) 685 (79-62)
L

Diameter of vessels

184 (438-134)
(ptm) —

263 (47.9-185)
1

*
55 (100-34)

Number of vessels 62 (76-35)

Values are expressed as median and range
*p<005
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Values are expressed as median and range
*p<005
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Table 5 Comparison of diameter and number of vessels
among incentive

Table 6 Comparison of diameter and number of vessels
among sex

Alccohol
(n =18)

Steroid
(n=28)

Man
(n=21)

Women
(n=17)

Diameter of vessels 232 (47.9-134) 257 (434-183)

(pm)

Number of vessels 55 (100-34) 54 (73-34)

Diameter of vessels 252 (47.9-134) 262 (434-183)

(pm)

Number of vessels 51 (100-34) 64 (79-45)

Values are expressed as median and range
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Values are expressed as median and range
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STAGING, CLASSIFICATION AND VASCULAR FORM OF
OSTEONECROSIS OF THE FEMORAL HEAD
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Kenji HARADA, Keita YAMAOKA and Toshio MOROHOSHI
Department of Pathology, Showa University School of Medicine

Toshiaki KUNIMURA

Department Clinico-diagnostic Pathology,
Showa University Northern Yokohama Hospital

Ryosuke NAKANISHI and Takashi ATSUMI
Department of Orthopaedic Surgery, Showa University Fujigaoka Hospital

Abstract —— Osteonecrosis of the femoral head is largely due to a blood flow disturbance, but the
mechanism of occurrence is not well understood. We observed the vascular morphology of the femoral
head in the removed head of osteonecrosis cases; the objective group included 28 osteonecrosis cases,
and the control group included six osteoarthritis cases. We observed the vessel's shape of the femoral
head sectioned on the coronal plane, and the number and diameter of the vessels in the band region. Al-
though we found an ‘island-shaped elevation’ in the vessel in 15 osteonecrosis cases (53.6%), there was
no such elevation in the control group. Necrosis and restoration are very well-known mechanisms of os-
teonecrosis. Vascular endothelial cells and fibroblastic cells are thought to be shifted to the lumen in the
process of restoration, which seems to be a characteristic of osteonecrosis because such structures were
not observed in the control group. The total number of vessels in Stage 4 was significantly higher than
that in Stages 2 + 3. Unlike a typical inflammatory reaction, the course of the disease is prolonged due
to the repetitive necrosis and restoration phases. As a result, the number of vessels increases in Stage 4.
Taken together, these two findings (the existence of ‘island-shaped elevation’ in the vessel and the ves-
sel number dominance in Stage 4) are thought to be proof of the repetitive necrosis and the restoration.

Key words: necrosis of femoral head, vascular form, island appearance, vascular reparation, recurrent
necrosis
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