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— Abstract —

Intra-Osseous Venographic Findings in Femoral Neck Fractures
Treated with Muscle-Pedicle Bone Graft
— Comparative study of direct & indirect cephalic, and trochanteric 1.0.V. —

Myung-Sang Moon, M.D., Seung-Koo Rhee, M.D., Dong-Sick Lee, M.D.

Dept. of Orthopaed/c Surgery, Catholic Medical College & Center, Seoul

Despite the technical improvements in internal fixation of neck fracture were made in recent years,
camplications, such as non-union of the fracture and avascular necrosis of the femoral head, are not
Infrequent.

Various operative techniques have been proposed to secure the reduced fracture fragment till union,
and to restore or improve the circulation in the femoral head. One of them is muscle-pedicle bone graft
to the fracture site of neck.

It is very important If one can predict the vascularity of the femoral head prior to treatment and also
the healing process of the neck fracture during treatment. In the past, there have been considerable
Investigations to achieve these goal, but no method universally has been accepted as reliable and practical.
-Among them, Intra-osseous venography (1.0.V.} and scintimetry utilizing the isotope trace techniques
were widely used in recent.

Authors adopted a cephallc and trochanteric 1.0.V. to observe the fracture healing and to predict
viability of the femoral head, and also tried a new technique (indirect cepalic 1.0.V.) to perform both
techniques of 1,0.V. at the same time. With the aid of image intensifier, a bone marrow needle is in-
serted 1 inch below the greater trochanter of femur, and when the tip of the needi® Is reached 0.5 to 1.0
cm near to fracture line in the marrow cavity, about 25 cc of 75% Urograffin Is injected by speed of 1 ¢cc
per second with sereial X-rays taken at 1,3,5 and 15 minutes (trochanteric 1.0.V.). Then already Inserted
puncture needle for trochanteric 1.0.V. are more advanced through the fracture line of the neck into the
femoral head. About 10 cc of 75% Urograffin Is injected by speed of 1 cc per second with serfal X-rays
taken (Indirect cephalic 1.0.V.).

The merits of this indirect cephalic 1.0.V. via trochanteric route Is that it is also simple and practical
and there is no significant complication: such as septic arthritls of hip & thrombophlebitis. Difficulties
of inserting the needle through the trochanter and the neck into the head and occasional unwanted
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hip-arthrogram are listed as the main demerits of this technique. But these demerits can be minimized
by the accurate image intensifier control.

A positive trochanteric venography is one In which venous drainage is established across the fracture
site with opaque contrast medium being spread out diffusely into the head, and eventually draining out
into the surrounding soft tissue via draining veins. While positive cephalic venography via trochanteric
route is one in which contrast medium is spread out diffusely in the head and trochanteric region via
crossing veins,

Hereby, we performed internal fixation and an autogenous muscle-bone pedicle graft composed of the
quadratus femorls muscle in 4 cases of femoral neck fracture which are confirmed that there are head
viability by using of the cephalic I.O.V.. Since then, we checked the both 1.0.V. every 6 wks post-opera-
tively,

The results seemed to be good in regard to bony union in all 4 cases, and we have also found that

cephalic and trochanteric 1.0.V. are a useful diagnostic tool in hip fracture.

Key words: Direct & indirect cephalic 1.0.V., Trochanteric 1.0.V.
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FAl 7t BF] T4 ¥ zE Y Tasq AR
Ex B0 E4UE AN o4 F9 AYA (dra.-

- 157 —



AY AT T4YURIE

ining vein)dl Yol AW (vein of ligamentum ter-
es), W i ¥ 2434 (Medial and lateral femoral

circumflex vein), ¥4 ¥ Z A Y (Gluteal and femor-

al vein), ##} % oA (Obturator and nutrie-
nt vein) 2 WA YsE AE & F da, I =9
MY B F HRY Ko o EBXF FUEY
4 4H(diaphyseal venous pooling) 5 I 4¢ 4+ 3l
o, x% ¥He] #¥3€ W& crossing vein& ¥
Y 24A 7 o= EFF Haslee, of BAS=YH
24 HEEFY SRA4HE & F U F E2gAs)
50 B 3 e Y ETY FL SUAUUHE X
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Tzl B2)=x Rslm 25 FAHY FAA slate] o
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AE Yo dcta wkglich

2, BF ETEd4 2947 EFUE S$4ld e
¥ $](area of dispersion)®} #4l4 x(dispersion
rate), FHAE Ay AAYL Foz FHEH b= 2
A P4, FF9 FYA g U x4 RASGE
‘(disappearing time) ¥ Z4A 9 FU4 1 AHEYA
EF ¥k

e l, & O% 424 o4a(Fig. 1) ,
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ett nail 2 WY& Usteov 2PNy 5 A
T Y UYE F42 Y= #oh X-d4A E9A
Ao WnAE § X coxa vara 48§ B4
I, HY FA AR 4 FF 294, 2947 €
Fuleld WA T4asz 2o AYAE 3% 29
44457 SEE 2o dETFI 424 A AL
2 ggpsigich 23v EBHAL PFo] Ao FHAH
t %Y Aoz WA Jewett nail & AAHT
A Z¥¥ Hagie pin 233 ofE W& o8 2
|73 Fold g€ Ayt £% 6FF AAYEY

Ao 237t #ANE E3lsle dabe] Helx UE

Ao Mol FHR Yo oba #2FA delha] U2
UEE ¢ F UYL T 12FFY Y FF29 4
A A4 EFFY JEo) U=HAT £% 2GA
b FHLE A AALE 2 EY shE Aol mely
A 28 o Aol 4 & g A 7} crossing vein €& AH
52 g B M 4ARE BelA skl & 18
F ¥ 2gd4elAE EFY 4&L EE A4Sz
Aol x zgAe s BHAE EFste oy EF
WE #UR F48 2o BHRYE A A¥sHD dR
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Table 1. Case Analysis
. . . Pre-M.P. | Time of
Patient Diagnosis Treatment B.G.LO.V.M.P.B.G. . 0.V. of Post-M.P,B.G.
Post-trauma 6th wk. | 12th wk.|18th wk,
You, K. S. | Lt. transce-| Jewett nailing — 0/+/0 |12Y% months 0/0/— +/0/— | +/0/+
42, F rvical fract-] Hagie pin fixati- | 12 months ;
ure on .
Kim, S.D.| Rt. basilar | Richard’s compre-| 0/F/- |8 weeks o/+/— 0/+/—
45, M neck Fx. ssion hip screw 7 weeks
Lim, B. T. | Rt, transce-| Richard’'s compression hip 5 days O/F/—| +/0/+ | +/0/+
54, M rvical frac-| screw & initial M.P.B.G.
ture
Kim, O.J.! Rt. transce-| Richard's compre- 0/+/~ |21 weeks o/+/—' 0/+/+
35, F rvical fract| ssion hip screw 18 weeks '
ure ‘

*** M _P.B.G.: Muscle Pedicle Bone Graft
/77
4 : Positive 1.0.V.
0 : Not performed

1.O.V. : Intra-Osseous Venography
- : Negative 1.O.V.
F : Failure of 1.O.V.
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Transcervical fx. fixing
with Jewett nail,
Positive I,C. V.

Post-M.P.B.G.
6th wk.
Negative T.V.

Positive D.C.V.

~

Post-M.P.B.G.
12th wk.

negative T.V.

Positive D.C.V,

!

Post-11,P.B.G.
18th wk,

!

Positive T.V.

Fig.1. You K.S. 42,F.
M.P.B.G.: Muscle-Pedicle Bone Graft.
T.V.: Trochnateric 1.0.V.
I.C.V.: Indirect cephalic LO.V,
D.C.V.: Direct cephalic L.O.V.

2 2. 7] O% 434 FA(Fig. 2)
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A 2AA 7 volx Yow ARANFEGAAE FHA
& Ease 29 84 Rolx ¥sksh o4
12346 #43 PAFFRIAAE 94 FF 4
) &RolE AY A Y F2] Rdte RoeE ¥
of By Aol Yt #H Rk 222 ¥ wH
F5¢ B4 e o¥ late segmental collapse$)
AE4A€ WA ¢ F 93, AAFEGAE P4
o] Fastn 29 FHA F3E Holx Yo ¥4
AR AdSn YE Aoe 4Ase] A4 FAFol
o},
M8, o Ow 544 FA(Fig. 3)
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Basilar neck fx, fixing
' with Richards screw

after

3 min. 5 min.

shoot

T : Al
- ey &
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| Failure of I.C.V
Pre-M.P.B.G.

| Negative T.V.

1 Posiuy[e I.C.V. / v

Post~M.P.B.G.
6th wk.

} Negative T.v,

¥ positive I.C.V,

I

¥ post-M.P.B.G.
12th wk.

o

Negative T.V,

Fig.2. Kim,S.D. 45, M.
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Transcervial fx. fixing
with Richard's screw &
mitial M, P, B. G,

Fallure of I.C.V.

f

Post~-M.P.B.G,
6th wk,

Y

Negative T.V.

Positive D.C.V.

Post~M.P.B.G.
12th wk.

J

Positive T.V.

Positive B.C.V.

]

Post-M.FP.B.G.
18th wk.

}

Positive T.V,.

Fig.3. Lim, B.T. 54, M,
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_Pr Positive I.C.V.

¢ A B4 2FAe BA4E ¥ 5 ez 4
AEEE td =9 o] dx 4] wl AF4e] 3l
o2 Hgsigiod, ¢ dAYEGL A4 o 4%
T A 44 FHE A YL T U] #AHA
Foh Wby AYSIT A& 4 U=k

FM4. 2 O 354 o =HFig. 4)

Im golel4 Helxd +4 uyAL TH4E Y2
Z 34utdl Richard# 4uA®: Woygg Uge
o, $EF 1874 AL EGAL 2gAS] EFEF
e wojx Wgkm A EFEANAE £89 29
Ario) BAHE 2o F4AF 21 FH WHEHYYTE

Transcervical fx. fixing
with Richards hip screw

Transcervical fx. fixing
with Richardss hip screw

Pq

e Pre-M.P.B.G,

Negative T.V,

Positive I.C.V.

Po T

Post-M,P.B.G.
6th wk.

Pa
Positive T.V.

P =
¢ Positive I.C.V '

P¢  pogt-M.P.B.G.
12th wk.

Po  Positive T.V,

Fig. 4. Kim, 0. ]. 35,F.
AMBEAFRNE B16% H1N



EG - ol FTF - ol 54

o] 8¢ 2 XA FolAE¥ AW ol4dg 6%
93 AAY 294 2gA E34d FE ¥ T
SAx A FFEYANA £ b £dA7 FFe
A G4asz viay wed EF59 HAYAE §H
aA e AE APPoRA 4K FPAFEAAE
A4 dovd FFY 4L B4l ¥ 4 Ygdch ol
Ag 12359 AaFzdAddde 4% 24A
A4 334E 2da HAETTEGAAAE EFUHR
Z4A 7 4 B e £52 FF YUz
w zE FA § 5 sle], BT YL EE ¥
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9 e TN 45 & 949 2 A v
o4 Efie] delvkainl, ntd EFFY /o Audks
A€ e AT wdedeld g TRl Yeojrgri?!
E o83 Yol & cambium layer 7} §ie] FLAAF
o] Y45 Rétm FTFANEY dehtngdzl) g4
X-Ad4 sto2+ FTARTA4UE Zlel = g3tz
oA¥ch =g FEAAAE A AHETY YEE X

A4 g4 4 AHEEY A 5949 Umbau zo-

ne o4 Adejuie, 4 HYF AALHd A4FY 3
Foe E294Y F71E YW vl24 e X-4A4F
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A& Diekson (1953)%7¢] «Unsolved fracture® & #
el e o8 FAE - A% HE ¢ F
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Table 2. Methods predicting the fracture hea-
ling & vascular status of the head.

1. Angiographic methods
a. arteriography?¥
b. venography!¥’
1) cephalic?’
2) trochanteric!8:19’
3) cephalic via trochanteric route
2. Tracer technique(scintimetry)
a. isotopes uptake 1,34’
b. isotopes clearance method!!’
3. Others
a. determination of O2-tension in head
b. intramedullary pressure determination
c. tetracycline-labelled fluorescence
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o HY FH& ¥4I HY %& Wi €(Table 2) 9
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A 2 gol 2% PHsln PHFE A ¢& &
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Ak, 4 FFY 4EA 2oe 22 AT A
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ne AAYFEdER Y AR E AL 5 o
3, #40 F AHRHY ste Afde 24At FF
W2 FeEe 7te F43 b 59 FUAR wx|
€ AZE Rgseed E5 cY4UEF AP H e
Tty ¢ Sle] AAFRgEL FFEYGEA ¥
AYest o w2 71¢4 23AE z2dsicl(Moon &
Cho, 1980)18),

28Y EF24EE TAF X7 €% <34
87t G AF, B Uil dE Yo HAAH
A ANE ¢ 4 ke Aol 2 dA4H 9ol 2w
23 4745 #F249¢ A¥4 #5yAUE F9
e Aol oA Hulth(1956)120% oj 5 59 24
9]¢, Phillips(1966)29%& ¥%¢ Infero-medial
thirdel, Suromo B(1974)2)2 ojs) & Be] 2§ 3}
qov AaAEL Hulth &2 34 34 ¥¢ A4
€+ Ak AR HAY FUY, F ey WA
A4F F¢ A A2 Y ¥ FF2YEE
FAd AAlstdce), aned YA 23€ TYSF
15z Hulthdel =tz A3l &3 HPoiq
Y AP ¢ A E ¥ 4 sisch U™ €3
el B4 WY W) FobAl AHRE AAY
+ AU Ak &ty o Foll X4 FARAE ol S
gowm A tha Y, R nPANE 29
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Age] ek, AAEL 3 1352 29¢ 95 23
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TRY #OIAEE & CHEAREN CSt
BEZY ZYR0 Ot EE

EEX: Y2y FY 3
A A %

o] A& vlmy P& {354~ 5440) 2 A HA
2. ¥ad ol &l Hagie pin =¥ compression hip
nailing 3t & W& s muscle pedicle bone
grafting € A7 A AP Hol ojsld Qe Y
Ut F2 8hchAls @2 49 Displaced neck fract -
ure ¥+ Meyer (1973, 75) v protzmann (74)e] 2.3
8l%0] 62 %2 non - union 3} 90 %¢] avascular nec-
rosis & 2323l muscle pedicle bone graft¥® %
A3 48 e AU,

o #5430 2adgd ol 5 4y FE A
& Sy FHA HRY AEYYN FY AT ¥
FTAF AR ASG AN AL EE & AR mu.
scle pedicle bone graft & A¥ ¢ F FHY AH =
A3k F5 viability & 276 A stew EaAq
dd B Fa | asln ARy 9%
3 FAd i EFAE ZL needles FEFFEAEE
AL Y2 grHoln HAYY 4defjol 2] T2 A
& e dd4 dAastd dE A€ Ut 7 Ue R
& M ste FoF Au i,
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