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Scanning Electron Microscopic Findings of the Rat Femoral
Head Vascular Architecture Using a Corrosion Casting

Chang Soo Kang, M.D., Woo Yul Lee, M.D.

Department of Orthopaedic Surgery, School of Medicine Keimyung University, Taegu, Korea

Kwan Kyu Park, M.D.*
Department of Pathology, School of Medicine, Keimyung University, Taegu, Korea®

The purpose of our research was to study the micro-architecture of the rat femoral head
prepared by the corrosion casting method in comparison with haematoxylin-eosin prepara-
tion and the transparent preparation.

Stereoscopic architecture of the microvasculature in the adult rat femoral head was well
demonstrated when studied with the Scanning electron microscope (SEM) of vascular
cast. The capillary network arrangement of the metaphysis and the epiphysis showed a
lobular architecture. The lobules were interconnected with each other by a few capillaries.
Vascular architecture of the epiphysis and the metaphysis separated at the growth plate.
Several types of loop formations were demonstrated in the metaphysis faced with the
growth plate as well as in the articular surface of the epiphysis. We observed various
types of the loop formation. The most common one was the simple loop without collater-
al circulation, but complex loops with collateral circulation were also observed.

-In conclusion, it is considered that these are relatively independent of lobular vascular
aggregation of the epiphysis and the metaphysis; no vessels in the growth plate and
various types of capillary loop formations play an important role in growth of the bone,
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especially in progression of avascular necrosis.

Key Words : Femoral head, Vascular architecture, Corrosion casting method.
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th 4 Jaz 3 dEIFE 23 §92UA 5%
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nippon Ink and Chemicals, Tokyo) 10mmeol MA
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Fig. 1. H & E stained preparation of rat femoral head.
No vessels were seen in the growth plate (H &
E, X 40).

Fig. 3. Many loop formatoins of the capillaries under
the articular surface of the epiphysis (SEM, X
30).

Fig. 2. Transparent preparation of rat femoral head
(Transparent, X 40).

Fig. 4. Types of loop formations in the articular sur-
face of the epiphysis and metaphysis facing to
the growth plate. Simple loop without collateral
circulation (SEM, X 600).
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Fig. 5. Simple loop without collateral circulation  Fig. 6. Complex loop with collateral circulation (SEM,
(SEM, X 1000). X 700).

Fig. 7. Complex loop with collateral circulation (SEM,  Fig. 8. Epiphysis. Net work arrangement of the epiphy-
X 350). seal capillary shows a lobular architecture
(SEM, X 80).
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Fig. 9. Epiphysis. Epiphyseal capillaries around a lar-

ge vessel (SEM, X 200).

Fig. 11. Each lobular vascular aggregation was inter-
connected by a few capillaries (arrow) (SEM,

X 100).

Fig. 13. Metaphysis (M) and epiphysis(E) are separa-
ted at the growth plate (arrow) (SEM, X 35).

Fig. 10. Metaphysis. A lobular arrangement of the me-
taphyseal capillary which is interconnected by
a few capillaries (SEM, X 80).

rig. 1Z. DOme DIING ending capilaries were uuselveu
at the periphery of the metaphyseal lobular
aggregation (SEM, X 130).

2) Hutd 2w Y e ¥u 7z 9 B
EE E T AT SUGY AR JE ey ¥
¥ 725 A% (growth plate)oll 93 B 5o
U2 SHHAL(Fig. 13).

(N BC: Iy zAEELe 2 BL 24
(Fig. 9)22 29 F=(lobular architecture) 2 Wl
g5 Ax AA FHL A AAW $Fo
2 ol - HFig. 8).

(L) SZich: 27de] mA g wig =3

a
H TRE HYF3(Fig 10) & &9 F=& A}9
o z]?g}o] 4 7he 459 TAEFE o8 @
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AL (Fig. 11). 29 39 FHERIGME &
AP A Eo] BEHT Ed(blind end) 22 &
Ao} AR (Fig. 12).

(Ch) MEE: gide] A AAe 433
S B3 ANT FF FYA) Tdo] HFR
o2 FH #g=Ho] Hold Uzted ol AR
o e 83 72Ut gl7) dE] Reg 47
3 (Fig. 11).
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Tucker"& dE 79 4 FF7 BANUE
E &g 370 (nutrient artery, retinacular or capsu-
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