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A Morphological Study of the Structures Comprising the Adult Hip Joint
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With 77 hip joints of Korean adults available, anatomical study was camied out to clarify morphological
variations of the acetabular labrum, the acetabular articular cartilage, the penetrating sites, the purchasing
lengths of transacetabular screws including dangerous neurovascular structures, and the theoretical safe
space of the acetabular fossa. The results were as follows;

1. The posterior superior region of the acetabulum through which the screw could be inserted more
than 50 mm in length was the safest region. However, depending on the insertion angle, the screw could
penetrate the psoas muscle with an average 30 mm of intervening space.

2. The average purchasing length of the screws penetrating the mid point (B) of the articular surface
which was located on the inferior portion of the line (AB) connecting the anterior superior iliac spine and
the center of the acetabulum; the mid points (C and D) of the articular surface which was located on
the anterior and posterior portion of the line (CD) perpendicular to the line AB; and the mid point (G)
of the articular surface which was located on the posterior inferior portion of the acetabular articular surface,
was more than 20 mm. The screws penetrating the point "C" had a risk to damage the bladder and the
screws penetrating the points "D" and "G" had a risk to endanger gluteal neurovascular bundles.

3. The screw placed in the anterior superior region of the acetabulum could be directed toward the
external iliac vessels. The perpendicular bony thickness of this region averaged 13 mm. The topographical
relationship of the external iliac artery and vein was variable and classified into 6 types.

4. At the center of the acetabulum, the most vulnerable structure was the obturator neurovascular bundle
and the average thickness of bone at this point was measured as 6.5 mm.

5. The thickness of the compact bone became wider from the inner side to the outer side of the lunate
surface.

6. The posterior inferior portion of the acetabular fossa would be a danger area when we used the
screws for intemal fixation of the acetabular fracture through the acetabular fossa.

7. The morphological variations of the acetabular labrum which were measured differently at different
locations should be considered during reading magnetic resonance images.

8. The anterior, anterosuperior and posterosuperior portion of the acetabular labrum might be easily torn
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because the labrum was attached to the bone-like "seating on a flat bony surface.”
9. The shape of the articular cartilage was classified into 5 types according to the position of both ends.
The above data in this study revealed new findings which should be considered at the times of diagnosis
and operation of the hip joint together with morphological characteristics of Korean adult hips. (Ajou Med

J 1999; 4(1): 29~43)
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Obturator vessels, Fascicle of superior gluteal nerve and vessels
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Fig. 1. Screw inserting points (A-H) are on the mid point of
transverse width of articular surface. Line AB connects anterior
superior iliac spine and center of acetabulum (H), Line CD is
perpendicular to line AB, Lines AB and CD divide acetabulum
into four quadrants, and E, F and G points are on the mid point
of anterosuperior, posterosuperior and posteroinferior, quadrant
respectively.
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Fig. 2. Borders used for measuring thickness of cartilage, cortical
bone and cancellous bone. AC: articular cartilage, iCB: cortical
bone on articular surface, oCB: cortical bone on opposite side
of articular surface,.SB: cancelious bone.

Fig. 3. Safe space for transacetabular screw (=€) in acetabular
fracture fixation. AC: articular cartilage, iCB: cortical bone on
articular surface, oCB: cortical bone on opposite side of articular
surface, P: corresponding points (A'-G’) of A-G points, which
are on the outer margin of acetabular fossa, S: screw, a: thick-
ness measured from quadriangular surface to articular cartilage,
b: thickness of acetabular fossa margin including articular
cartilage and cortical bone, ¢: a-b, d: thickness of most shallow
portion of the acetabular fossa, e: c-d.
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Fig. 4. Penetrating sites of A point. EIA: external iliac artery, EIV:
external iliac vein, One grid indicates one centimeter.

Fig. 5. Penetrating sites of A, C, E and H points. EIA: external
iiac artery, EIV: external iliac vein, FN: femoral nerve, ON:
obturator nerve, PM: psoas major muscle. .
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Fig. 6. Penetrating sites of A, B, C, E, F, G and H points.
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Fig. 7. Penetrating areas of D and G points. SG: superior gluteal
vessels, IG: inferior gluteal vessels, SN: sciatic nerve.
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Fig. 8. Relationship between penetrating sites of D, F, G points
and surrounding structures. SG: superior gluteal vessels, IG:
inferior gluteal vessels, Pir: piriformis muscle, SN: sciatic nerve.

Fig. 9. Penetrating sites of E points. EIA: external iliac artery,
EIV: external iliac artery, One grid indicates one centimeter.
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Fig. 10. Variations and their frequencies of the external iliac
artery and vein. Black colored vessel: external iliac artery, White
colored vessel: external iliac vein.

upz}t JFwidAcE) e g YAFe] Yrte 7
7t 326%9 3 olwlv BF EdEIE #EIAt
ddw gwo g Uyt YE7|cplg A5 497t
6.5%c}.

HotlTE FHOS Ave AR g2 3
W 7} A (ischial spine) ¥-2}9] YHAF FEo & Yzt
(Fig. 7). YAFol FF5AREZAAE FE3AYG 4
739 Ze W e Fotd Aue 97t 32.6%% 3
FTEARE BE3E B+ 91450l Zsuperior gemel-
lus muscleyol vt 1 $1% 7P 2 Yol Ayzkt.
YA §j45ol S B 45 ¥4 4=l vt
Z59 FAE 3~6 mmct YARo] ol &7tk
S BAY THE AWlE 4$T 39.1%AcKFig. 8).
FEWIA Y] ERES A SHAAR S35 ETRo|
o] F& it Z& wWeoz At A7t 13.0%% 2
Fite] FH o Yiles A¢E Ui

271w ATe] FAMHE AWt YARS BF &
AA ot Fute] grEHolA] H4F o] HellA 10~30
mm §Z0Z Uty wiol AR 7 RS RE
A o] Fz9| g Felol wet 473, T, A
Aol AUzkekFg. 5, 6).

2. HPZUHESY 3 HYo| viE

WAZel A vk W B BEstel ojyel gHoz

~

Fig. 11. Photographs showing the relationship between external iliac artery and vein. EIA: external iliac artery, EIV:
extemnal iliac artery, OA: obturator artery, ON: obturator nerve, PM: psoas major muscle.
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Table 1. Thickness of the components (cartilage, cortical bone and cancellous bone) which is measured at eight points (A-H) of

acetabulum
x| 2 x| U
HxZol HHAZ o 4 i
HPE vhoy = HANE Hpoz

A mean 15.7 1.3 1.6 1.8 1.0 23 1.0
SD 28 03 08 08 26 0.7 05
B mean 226 12 14 11 190 2.1 1.1
SD 50 0.3 06 0.3 48 17 0.6
C mean 283 1.1 12 18 227 25 1.0
SD 141 0.3 0.7 1.2 14.4 14 08
D mean 220 12 20 24 16.5 22 09
SD 56 0.4 1.0 18 45 1.0 0.4
E mean 128 1.2 12 14 89 20 09
SD 38 03 038 09 4.0 1.1 05
F mean 50.9 16 2.1 2.1 45.1 2.1 1.2
SD 15.2 04 08 1.2 156 0.9 04
G mean 253 1.1 16 1.6 21.0 1.0
SD 6.2 0.3 08 08 56 06

H mean 6.2 1.1 1.0 4.1

sD 28 0.5 0.4 29

unit: mm, A-H: see Fig. 1, SD: Standard Deviation

Table 2. Thickness of safe space in the acetabular fossa

1521175
a b c d e 1. Triangular A \ \ (87%)
A 16.0 18 142 39 103

mean
SD 33 0.7 34 19 23
B mean 127 40 87 39 48

21175
SD 2.1 18 24 19 16 2. Polygonal - (129
C mean 178 51 137 39 101 b

SD 38 33 30 19 29
D mean 157 18 137 39 100 :
SD 32 08 33 19 25 % (o e s
E mean 158 26 132 39 93
SD 29 1029 19 22 Fig. 13. Classffication of cross-sectional shape of acetabular
F mean 164 17 147 39 108 labrum.
SD 33 0.7 33 19 25
G mean 14.2 22 120 39 8.3
SD 24 10 25 19 17
2¢ 7H3A=7L Eﬂ-‘?‘-i’] WMoz U3 Fojrt dFE
unit: mm 3t wisd 2dg se A9t 12% 2D X Uwist
SD: Standard Deviation ATZ o Fol2 el gob Y& Edol swgl
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kst gl chEig. 13, 14). BT ddo] 4A4¥Y F+

lﬂ H‘\
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Table 3. Inner and outer heights of the acetabular labrum which are measured at the points of A-G

oints A B C D E F G

P inner outer inner outer inner outer inner  outer inner  outer inner outer inner outer
mean 45 48 40 45 74 6.9 6.7 6.1 6.8 177 57 6.3 73 49
SD 1.7 1.8 15 17 1.3 1.0 1.6 1.6 1.4 19 17 12 99 1.3

unit: mm, A-G: see Fig. 1, SD: Standard Deviation

Fjg. 14. Photographs showing cross sectional shape and attachment pattems of acetabutar labrum. a, b:
triangular shape and sitting on a flat suface, ¢: polygonal and sitting on a chair, d: polygonal and sitting on
a flat surface.

1. a flat surface 145/175
Sitting on @ (83%)
2. Sitting on
a elevated surface 21/ 135
(Arrow shape) m @ (12%)

3. Sitting on a chair Cafﬁlaoel\cartilage 9(/;2/5)
A bore,  jf bore °

cartilage! bone,

Fig. 15. lliustrations showing attachment patterns of acetabular Fig. 16. Photography showing a slit under the acetabular
labrum labrum.
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Fig. 17. lllustrations showing morphological variations of articular
surface shape.

EE3A 5 Ao| 403%, tAESFo] 313%2 T
cze ¢ F-Eo E7IY o] A+ Aol 149%%ch
(Fig. 18, 19).

40.3% 31.3% 13.4%
L |
14.9%

Fig. 18. lllustrations showing morphological variations of inner
margin of articular cartilage.

Fig. 19. Photograph showing morphological variations of inner margin of articular cartilage. a: superiorly pointed ‘=’
shape, b: 'c’ shape, ¢ 'C' shape, d: inferiorfly pointed ‘&’ shape.
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