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Bone Marrow Pressure Study in Ostoenecrosis of the Femoral Head
Myung Chul Yoo, M.D,, Ki Taek Kim, M.D., Kyung Hoon Kim, M.D. and Seung Myeon Park, M.D.

Department of Orthopedic Surgery, School of Medicine, Kyung Hee University, Seoul, Korea

Authors measured the bone marrow pressure (B.M.P.) of 59 femoral heads in cases of either suspici-
ous or diagnosed osteonecrosis and obtained the significant relationship between increased B.M.P.and
the osteonecrosis. Increased bone marrow pressure provided both predictive and early diagnostic im-
portance in even the preclinical stage of evolution of the disease, which subsequently had core biopsy
proved osteonecrosis of femoral head.

The results obstained were as follows;

1. Roentgenographically apperent osteonecrosis showed abnormal B.M.P. pattern, which were proved

by the core biopsy.

2. In 21 cases of preclinical osteonecrosis, which did not show roentgenographic changes of os-
teonecrosis, measured B.M.P. parterns indicated as early stage of osteonecrosis in core biopsy at
all.

3. The incidence of abnormal pressure pattern I was 51% and that of pattern Il was 30%.

4. Enneking radiological staging did not correlate with the results of B.M.P.

5. The measurement of B.M.P. is relatively easy and simple method without any remarkable risk.

The results of this study had great meaning in emphasizing the contribution of the bone marrow
pressure measurement dianosing the preclinical stage of osteonecrosis, which had no roentgenograp-
hical changes and diagnostic symptoms.

Key Words: Osteonecrosis, Femoral head, Bone marrow pressure.
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Table 1. Summary of total cases

Stage B.M.P. Tx.
Case Sex/Age Casue Side Rt. Lt Rt. Lt. Rt. Lt.
BL ST BL ST

1 F 49 Idio. Both v Vi P N P N T.HR. T.HR.
2 F 22 Preg. Both v N P P N P T.HR. T.HR.
3 M 42 Idio. Both v A% N P P P THR. T.H.R.
4 M 48 Alco.  Both v i N P N P THR. B.E.
5 M 48 Alco.  Both m v N P N P T.HR. T.HR.
6 M 33 Idio. Both v v P P P P T.HR. T.HR.
7 F 20 Ster. Both v m P P N P VFG. V.FG.
8 M 25 1dio. Both v v P P N P T.HR. T.HR.
9 M 40 Alco. Both I m P P N P VF.G. T.H.R.
10 M 33 Alco.  Both m v N P N P T.HR. T.HR.
11 M 27 Idio Both 1§ I P P P P M.D. V.FG.
12 M 40 Alco. Both n 1 P P P P VF.G. Decom.
13 M 41 Alco. Boh I I P P N N VFG.
14 F 49 Idio. Both m I P P N N T.HR.
15 M 47 Idio. Both I \% P P N P VF.G. T.HR.
16 M 36 Idio. Both 1 v N P N P T.HR. T.HR.
17 M 40 Idio. Both v I P P P P T.HR. T.HR.
18 M 38 Alco.  Both I\% I P P N P THR. V.FG.
19 M 45 Alco. Both 1 v N P N P VF.G. T.HR.
20 M 43 Alco. Both 1 v P P N P VF.G. T.H.R.
21 M 35 Idio. Both v | N P N P VF.G. V.FG.
22 M 10 Ster. i bth I II N P N P V.F.G. VFG.
23 M 54 Alco. Both I i N P N P M.D.
24 M 27 Idio. Both I 1 P P N P
25 F 27 Idio. Both I 1 N P N P Decom, Decom.
26 M 35 Alco.  Both 1 I P P N P
27 M 60 Alco. I P P V.F.G.
28 M 39 Disl. Lt | N P VF.G.
29 F 20 Disl. Rt. 1 N N
30 M 36 Disl. Lt I N P
31 F 37 Disl. Rt. 1 P N
32 F 46 Disl. Lt I N N
33 M 24 Disl. Lt. 1 N P

P:Positive N:Negative Idio.:Idiopathic Disl:Dislocation V.F.G.:Vascularized Fibular Graft T.H.R.

Total Hip Replacement

Decom.: Decompression M.D.: Multiple Drilling B.E.:Bipolar Endoprosthesis

B.L.:Baseline Pressure S.T.:Stress Test Pressure B.M.P.:Bone Marrow Pressure.
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Table 2. Cases of group I

Bone

No. Name Sex/Age Cause Side BM.P. Sx. X-ray scan Biopsy

1 PJG M/27 I R Ab. + — Inc.

2 PJG M/27 I L Ab. - — Inc.

3 KHD M/33 I L N ~ — N +
4 KMS M /47 1 R Ab. — - Inc. +
5 CSR M/35 I R Ab. + - Inc. +
6 CSH M/35 I L Ab. - - N +
7 JS) M/35 I L Ab. + - N +
8 KGS M /47 I L Ab. + - Dec. +
9 KCS M /47 I L Ab. + - Dec. +
10 CJG M /40 I L Ab. - - Dec. +
11 LDG M/41 A L N - - N

12 JBH M/60 A L Ab. + - Inc. +
13 SYW M/43 A R Ab. - - Inc. +
14 JWS M/33 A R Ab. + - Inc. +
15 JCW M/38 A L Ab. - - N +
16 LSS M/54 A R Ab. + - N +
17 MHI M/40 A L Ab. - ~ Dec. +
18 LJH M/ 45 A R Ab. — - Dec. +
19 KEJ M/20 D R N - - N

20 CIO M /46 D L N - - N

21 JIS M /37 D R Ab. + — Inc.

22 LIM M /36 D L Ab. — - Inc.

23 MDM M/24 D L Ab. - — N

24 KNG M/39 D L Ab. - — Inc. +
25 KMG M /20 S R Ab. + - N +

A: Dislocation A:Alcohol I:ldiopathic N:Normal Ab.:Abnormal Inc.:Increase Dec.: Decrease

+ :Positive Finding (Histologically confirmed osteonecrosis)

EXEE 23 204,
404 o},

Uy dE
dFahgog Wy o7t 129, ndHGT F o
Wik o7t 69, ZE|Bo)E ArjHGon iy
o7} 29, JAF Wy o7k 19 A},

wheubAbd AL o Zo] AT AA-E Role o7t
115e]d o, 22 whabd £734 galg F8
A AE2 £AE Boly kil ZolE w4
4 Holx g ol 1290]glon, k& 5 of
Wi A AAE Bolx] ¥E o7l 39e|glm
°l'=l T2 vy FTHAFor QlFAPAA A

& Aaubgtont dhg FellE A 4AA S Bo)
Xl ?%3 dl7b 19e|glel, 2 &7 Hd L
2L 6% FF ghe ubAA FHAHALY £
Ag do|x ki,

33 60417122 Ji ¥

& 2R Segos Wy dt 129,

- 801 —~

TS 2274 9§ %%ﬂ?l
59F5F 2722 Uy 2439, &
HIZ: o3 Ay adldl o g¢F J‘I*P%Ql
1 shsAel Wi x o sAl+ silent hipe] 4t
ol 7 S9}, wkal dASARE AAG H44F A
Zuk de A%, F ) €4 % zdddl Tag
5ol AY Tl glov WA E vgAdlE o
A 2 whapd £ A o)A gle A, i) 2
FA &7 HdE 23 A JASTAY a4
Aol gle A4, iil) Zadd ity FaE 9o
ok 244 F4Ae g Mol g, i) Wit
A AR AT —'r’-ﬁ‘é‘ﬂl*}’”l _4:7\4_%1 | =) &
01,]. ol:7]. ,]/l[]u} 5]1‘5. 24 F
A4 219§ 2431 141& yego ol e
T Enneking stage I 2.2 553}l (Table 2).
MOZE i 244 dE23F T4t

A

N £

O

o 549 2



a;
b;

L

a

€;

trocar
3 way stop cock

pressure transducer

; syringe with 5cc of distilled water
polygraph
f; polyethylene catheter

Fig. 1. Method of measurement of Bone marrow pressure.
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Fig. 4. Abnormal pressure pattern (II).
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Table 3. Pressure finding in group I and group II

No. of Baseline Pr. (mmHg) ‘Stress Test (mmHg)
hips Average Range Average Range
Group 1 25 24 12~60 48 20~90
Group II 35 34 16~70 58 37~98
Table 4. Radiological stage and Bone-marrow pressure pattern
‘ ’ Bone marrow pressure pattern Tofal
Enneking NI* Pattern [ Pattern 1 Pattern I (Hips)
stage
Group I 1 4 13 1 7 25
I 3 1 5
4
Group 1I I 34
v 9 1 6
V and VI 1 2 2
Total 4 30 20 59

*NI:Normal pressure

Table 5. Positive significance rate of diagnostic
methods in 16 hips (histologically confirmed)

Diagnostic No. of Rate
methods cases (%)
Positive
clinical Sx. 8 50
Any Evidence
in X-ray 0 0
Dgcreased uptake 5 313
in bone scan
Abormal
BM.P. 16 100

Hg 92 stress test 52 F ot&d & 3 = 37mmHg
ol 4 #3 98mmHg & 3 Foto] 58mmHg & 2.9
on 2447 Az Aol d BA4Eo 2 2Hels)
9lc} (Table 3).
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Table 6. Bone marrow pressure in X-ray stage

X-ray No. of Baseline pr. (mmHg) Stress test pr. (mmHg)

stage hips Average Range Average Range
I 25 26 (12~60) 46 (20~74)
I 9 35 (20~54) 59 (35~98)
m 4 24 (17~29) 49 (40~66)
v 16 29 (16~53) 54 (36~80)

V and VI 5 48 (99~64) 60 (40~74)
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