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The Morphologic Study of the Calcar Femorale and its Relations to the
Anteversion of the Neck of the Femur

Seung Won Lee, M.D., Pil Seong Ha, M.D. and Jae Do Kang, M.D.
Department of Orthopaedic Surgery, Wallace Memorial Baptist Hospital, Pusan, Korea
Jin Jeong Kim, M.D.

Department of Anatomy, Pusan National University, Pusan, Korea

The calcar femorale is a specific anatomic entity which is often confused with the medial trabecular
system or posteromedial cortex of the neck of the femur. The clinical significance of its architecture is
evident when one considers the great number of operative procerdures performed in the upper end of
the femur.

This study deals with 45 cases of the Korean Dry femur(male: 27, female : 12, useless: 6) and two
pairs of the femur from the cadavers. The authors observed the three dimensional structure of the cal-
car femorale and studied the relation between anteversion and calcar femorale.

The results obtained were as follows:

1. The calcar femorale was a vertical plate of the thickened bone that lay deep to the lesser trochan-
ter. The length in the vertical axis of the calcar femorale was 44.82+3.59mm. The calcar femor-
ale was thickest medially where it joins the medial trabecular system of the femoral neck(maximal
thickness: 2.65+0.65, width: 8.90+1.82mm).

2. The calcar femorale lay in one plane, which inclined 30.02+7.80 degree to the discondylar axis
of the femur. By using this inclination of the calcar plane, it could be best visualized with about
60° external rotation of femur in a simple X-ray.

3. The angle between the calcar plane and the diacondylar axis was proportionate to the antever-
sion of the femoral neck. Correlation coefficient(r=0.80) was calculated. The regression line of y
(anteversion) on x(calcar angle) was y=0.75X—8.53(slope). With this proportion, the angle of the
femoral anteversion could be determined.

4. Microscopic features of the calcar femorale was revealed in the scanning electron microscopic
studies. The medial side of the calcar was a cortical extension and it became thinner posterolate-
rally and than it was composed of fused or thickened trabeculae.

Key Words: Calcar femorale, Anteversion, Femur.
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Fig. 1. The level of transsection of the proxi-
mal femur, from 3cm above the level of lesser tr-
ochanter to 2cm below.

Fig. 3. Method of determining anteversion of
the femur in a dried bone.

t}{thickness: 2.26+0.65). A7 Aol A of &A%}
Az X9 AT F, AF ol =EF A (pubo-
femoral ligament)7} B33l 3]aFo] 7 57
t}. of 5174 9] Z(width)-& 8.90+1.82mm o] §{cH(Ta-
ble 1).

2. cig|H Hel wtaiThe axis of the calear pl-
ane)

NEE 442 YA A FAASE HEAE o

Fig. 2. The level of calcar femorale 1n trans-
section. A) 3cm superior to the lesser trochanter.
Begin to show the calcar. G) The level of sum-
mit of the lesser trochanter, arrow: calcar. J) 2cm
inferior to the lesser.

Fig. 4. Sagittal section of the proximal femur
in the right angle to the calcar femorale. Arrow:
Calcar femorale, Length: 44,824+ 3.59mm.

BZY 3o gl AT ol 2 Z <o (pubofemoral
ligament) o] 4 F-2jubo 8 T X d(gluteal tubero-
sity) . 2 3Fghr}. o] wheke of =T ofsy Yuid
(diacondylar axis of the femur)s} 30.03°+ 7.80(ma-
le 29.22°+ 7.90, female 31.83°+7.28)¢] 458 34
WehFig 7, 8). ol A S ol §5ha beubabal 2
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Table 1. Results of measurement of the calcar and anteversion

A bewen S evrsion Lhe 0 Femunle i
Male 29.22+7.90 13.741+7.49 45.96+3.64
Female 31.83+7.28 14.5 +6.98 42.254+3.48
Mean+t S.D* 30.03+7.80 13.97+7.34 44.824+3.59 8.901 1.82 2.65+0.65

*S.D.; Standard deviation.

Fig. 5. Schematic illustration of three dimens-
ional structure of the calcar femorale. L) Length
of calcar, T) Thickness, W) Width, P) Pubofemo-
ral ligament, G) Gluteal tuberosity, M) Medial
trabecular system.

A} calcar fermorale & 713} F8io] B 33} view
7 AR, & AHEL o 607 Assho] Ak
A #ogdld A=A axis(width) 9} cassette 7} 90°
€ ol FA HER o] YA EAY A T
o] YepehFig. 9).
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2 A (y=0.75X —8.53) 3} AlalA| g=(correlation coeffi-
cient, r=0.80) & §-%.5t9c}HFig. 10). do 8 o]3)
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A A=A bR Fyo] vebd ol o] o lofal
Yrkdsh Wo] Wk 44 FA% AY2E
24¢ 4 28 Aoloh

4. HFe{ HEHH(CT scanning)

[

Fig. 6. Method of determining the angle bet-
ween calcar axis and diacondylar axis of the fe-
mur.

LR b L S S A R M o |
Al ¢2o% Hodsled HE A s AF I F4}
3] 545 gehFig. 11, 12).
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gdeon, T4£F A E FA K cHFig 14, 15). o 5
Ao W& o Smmi 3 WEFH 2L 2Ho|g0x
2 g 9 & 4~5mm= FEEd(gluteal tubero-
sity) 22 7R F4&£FB0| ¥ FL FANA

He R ol g FL£FAd 5o 3 cHFig 13).
a &t

Calcargl= #& glelol & spur(E7])ehe o
2 1004 o] 4 Tk AHEEo] £ ey o]
A 92 9 kel BY AL A4 FZ3)
Be A4rHEl A o A7x EESo] g A
_?__7}_ E.?‘S}-D}-" 12,15, 16)

18591 Pirogoff'” = Anatomica Topographicadl]
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Diacondylar axis of the femur

Y e |

I’ISC]r IDean
= ‘\ \30,030

= éx\ls\o[ the

Fig. 7. Schematic illustration of the relations-
hip betewwn the calcar femorale and the antever-
sion of the neck of the femur. C) Calcar

Fig. 8. Transsection of proximal femur in the
level of lesser trochanter. M) Medial, L) Lateral,
M-L) Diacondylar axis, C-C) Calcar plane, about
30 angle between calcar plane and diacondylar
axis.

A AL 40 Fo AU FR o5
7t HEZ el A A2 WA ol g
k. 1969d Wolff A A=} ofefdl] gt 2z
o) gla 3}gict. 19114 Koch'® = of ¥]-F Axwl4}

AN A c}&3 7Zo| calcar femorale & H.A}3k¢ch.

5 HEE E79 Fub 93 Fe] £AAE oly s
£ H9ol4 BABTL gholATL BLFE Jaoe
A vl o)A o] Rl HHAS H4sn &
Az} AAoll4 o)A st FEA HAohn 351}
HZ9 AL dEAE s dsALE
ZEA 7 &g ZAaolzta Al g3k gl
FA Aol W EEY ZEI dFER Hol 9o
A A=A debda geeh 28 4asA
3p7} 57 AR 4% ok 1d ¥ TAR
(bony lamellae)o] od-F4] A= =}2] o] ehtr)

Fig. 9. Simple radiographs with varing degrees
of neck rotation. A) Lateral view B) AP view,
C) 30 external rotation view, D) 60 external rota-
tion view, the most remarkable calcar femorale.

Al ztgket. o] & ZEAUGHEA) L AFEsld 4 o %
Fesl L oF 2647 Hd Ad o] =28 UES
7k =, vo] 7t Bojatel wte} grobAa &3 (de-
calcification) g £},
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Aed A=A FHE A Eel T 4
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Fut E4olE BTl U5 o= Fghshaft)
& ANR d4A7 9488 o 28 1920
Murk ¢} Jansen %2 x) 543kl A 7)= 3 gl(static
pressure)ol] 23t T34 £k ohie} TRl A
o] A3 apge] 53 yYAEelA Fag J¢E
gl dlgl e, o7& wel(vector)2 A7 3lg]
oY, 189211 Wroblewski® = calcar 9] 4Jo] =+
a2 (liopsoas)ell &jg A Astel 4A U}, &
2 AN A calear o} h 5] Y Fo] Helslo] F
Aol S AEH] M shelch. wpse ol
ATo|T ke calcaro]w, o] & F Apolole
A2 Z(cancellous filled cavity)e] g¢lc},
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Anteversion
Y
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40 50 X
The angle between
calcar femorale
and diacondylar axis

Fig. 10. Slope: y=0.75X—853, r=0.80.

Fig. 11. Calcar femorale is appeared on the le-
vel of lesser trochanter in CT scanning.

5 9 AFel st 7] e Foloh. ¥ AT AL o
A7 el oFaHy- geiws) of 30° AALE o] Fa
ek AL BT =l ¢ of 600 A 9
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A+ EFZd(gluteal tuberosity) © 2 sFslm 4
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AR gfotH A oh & T4 F9 4olA Hef.
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Fig. 12. Sagittal section in CT scanning (right
angle to the calcar plane).

gy o

Fig. 13. Posterolateral 'end of calcar femorale
in the low magnification micrograph in scanning
electron microscope.

Aot ofe] 7tx WH7t Hwg 4 ek, Wolfs
lawol] &4 AHAL U¥ P4F FEZA HS
o WES FoldA AFL AL ALE 3l
I, stress-shield 2 ql#l| 4| F &< (resorption), \F ¥
¥ A(cyst formation)9] W37l Ar7l= gt
44 AAZE o] Fell o]zt wWHEAL wize
ol ol 4R e v1A Ao Ao
HEF A4 AF WY EF calcar femorale £}

15KU %20 . 9 4 Booe 28,

Fig. 14. Medial trabecular system of the proxi-
mal femur in scanning electron microscope.

-

Fig. 15. Ward triangle in scanning electron mi-
croscope. The most slender and loose trabecula-
tions in the proximal femur.

o A3RAE <7 4 @ I AAEe F
9] usAY wHIE JAY o A EHAS MY A
2 4 U A4 @go] Ego] . B o Tl
A =AY « 5 okzlY 3c)a(diacondylar axis
of the fumur)z}®] AZRAAE Fdstgdw vl oF
60° 93 A dte] mhrubald g8t A=A s}
A A EAEG0E A4S A3 F v 9.

2 &

390 o} A Zo) 5] F3} AkAl 2Tl 4 H23 dlE
¢ 93 24, sk AN, ygapdaled, F41
AR e) A A2 st Fe AEL A9+

1. i =) A(calcar femorale)x LA} Autol| 9l
g $ATRLD ¢ AT Bk s
Ak, &A=} oF 2emshy) s W Fol| A 4]zl &
Az} oF 25cmAputel] 4 o) AN Fub 52T}
% @3{leHlength: male 45.9613.64, female 42.50+
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3.46mm). PAAANA AHNAE A< A
% Z of 5] F <)l (pubofemoral ligament) 7} H-3}8h=
S| A Aztsho] BHAE Abol & AvkaA ghot
4 EFzu(gluteal tuberosity)-g 3FgtcHwidth:
5.90+ 1.82mm, thickness: 2.651 0.65mm).

2. 5] A =(axis of the calcar plane)-& ufE|of
34 3} wl(diacondylar axis of the femur)s} 30.03°
+7.80°% o] F glch. ol A& ol f3le cEFTL
o} 607 S8l ekl AbA Hdsd iEAE AR
t 3 4 s

3. x| A o] asjeksiy Yekwdsl o] Fy AP
Ad Az sia goh (A 45 r=0.80, 37 A4
y=0.75X—8.53). 0.8 calcar femorale & F4]
2lq) E.2 serial X-ray2 4] 7} Fgo] By a9
HEF sAdde Tad Mgl Add FFo
7h&3hek.

5. sl AAS bR REBAIAE
2o TF2 sl AT g YER
=45 gt

5. AW g F4A} A=zl }3Hlow magnifica-
tion of scanning electron microscopic studies)-&
23 HEAG HE AR FTAF of4AY] wlEell4
NEAY WEe SAF ZAe|2 FHuo R s
A s1AE 2AL gobdA F4LFY] §F ELF
A2 ooz g TAFA | Fr5o .
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