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Intraosseous Venography for the Early Union Detection of the Femoral Neck Fracture

Seong Cheol Moon, M.D., Young Tae Kim, M.D., Duck Yun Cho, M.D. and Key Yong Kim, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

In spite of highly advanced technology in orthopaedic field, management of femoral neck fracture presents dif-
ficult problems due to frequent non-union or avascular necrosis of femoral head even with adequate treatments.

Intracapsular fracture of the femoral neck heals in the same way as other intra-articular fractures only by en-
dosteal and not by periosteal repair. Avascular necrosis occurred in one-third of displaced fractures with more than
a two-year follow-up and is the most serious remaining factor affecting the result.

Many attempts have been made to achieve early diagnosis of nonunion and avascular necrosis of the femoral
head.

Yet, there is still no reliable clinical method of early detection of the union of femoral neck fracture and the
viability of the femoral head. For the early detection of union and viability of femoral head, we performed femoral
trochanteric intra-osseous venographic technique. Intraosseous venography was performed in 19 cases of femoral

neck fractures in the orthopaedic department of National Medical Center during the period from Jan. 1979 to Dec.
1981.

The results were as follows:

1. 19 patients of femoral neck fracture were performed osteomedullography.
Intra-osseous venous flow across the fracture line was seen in 11 cases from 19 patients.

2. Intra-osseous venous flow across the fracture line was seen between the 6th and 12th week following frac-
ture treatment in rigid fixation and adequate reduction.

3. Osteomedullography is considered as very important study for the early diagnosis of the fracture healing
and non-union.

Key Words : Intraossous venography.
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Fig. Ia. Intra-osseous venographic findings at dif-

ferent times in normal hip.
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< ANA 7 JPaiA Ex3chs Trueta® Harrison
(1953)'"¢] A7 & Ed2 st X HAAE 2989
FozM TFHY R SF AEBA ¥ E A2 = U
3 stk A FEAU 2deA] R FHY e
e A9 W s 3449 (medial femoral circum-
flex cein vein) ¢ o5 3} 4= W(lateral femoralcircum-
flex vein) ¥4 A (gluteal vein) 4 < A (nu
ent vein) )5 A= (femoral vein) W= IFF <A
(vein of ligamentum teres)A} 3} 53} x]cf 4 = (superior and
inferior retinacular vein) & &% 4 9o, P H=A
d sleJM = o] ARYeE FHo] HE W =
FAE FHALE Tl TRUE 4 2 wiEgs
AE B F 32y ERgAdE 2dA0) 2HHL £
3R X3tz F7 & ¥ (diaphyseal pooling) v ®) &=
o § (regurgitation) 3l Y42 B ¥ 5 . o
Y 22 349 AAY FHFH 299 BEL
GA 7t 2EAE FH5le FFUE $d8lxm A FF
Well 4] Z2)9) AAAZ FEsteAc] HAHE AL E
473 (positive venography) 22 #E3lglon o 23

P

I: Gluteal vein, II: Medial femoral circomplex vein, III:
Lateral femoral circumflex vein, IV: Nutrient vein, V:
Femoral vein, VI: Vein of ligamentum teres.

Fig. Ib. Schematic illustration of intr-osseous veno-

graphic findings.
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1. 48 % H3Ex

F 194 % oA 114, @A gd=2 A7 @gken,
504) o] ell A 74, 304 ol #tell A 677t ddvH(Table
1).

2, 4wl

Y2 AF, 34, % 2FAT g% oz A5
ol 10#(52.6%)2 7134 #®T k& F%e] 6(31.6
%)l tH(Table 2).

3. XE 2y

198 % 168l M €& S92 3HNNE vised
ez XNuddct. 1649 54 78 ¥AF comp.
hip screw & M43 9+ 1282 713 §st3 e Yo
A Thornton nail & A48ty ¢ ¥ B Yoz ALYy o
7F 18 ek, 28 Aol £493 ot n@AGE
ANHAR = 29 Uz ¥5EH dgol &g 39

Table 2. Mechanism of injury

Mechanism of injury No. of cases

Slip down 10 (52.6)

Fall down 6 (31.6)

Direct blow 3(15.8)
Total 19

Table 1. Age & Sex distribution

= B

F A At 223 4 EeldH(Table 3).
4. 23 BERo Mg 52 =dge oA,

AYE4Y ¥Fe A94 9% L Pauwel® E5ol
waw 3 199 F v AAA 34 AAA 169 92 Pauwel
A HEFel ¢sld Type I 63, Type I 13@1ich. A
A4 24 163F 8o A A 24 e 457
18, 65 784 A8l 2% 53, 6714 1,
12709 1e9m wANA A 383F 650 24
FHLAE VA 1dAdE 1250 34 £23¢ B
c}, Pauwel# #5219 #4E 29 Type2 6% 49
ol A kg 27 BGow 4FdA 18, 65 24, 125
189k, Type3-& 13215 7371 A ¥4 2702
W o]F 654 52, 6744 123 120¥Y 13} (Ta-
ble4)

5. FH4F XNg 2R JMY W nixie] Jiztof o}
B 578U =% 29

1993 244172 ohfiol NEE A A 109 (52. 6
%)% 7t BRI 3ol 78, 109 olFd AEY
7k 24 el 242413 ool NEE AW 104F
gelollq FA 27AE¢ Hided 717 45 19, 65 5
#, 125 1, 614 13dch 3delda] AEE A3
3 7 e 6FA 28, 124N 1A %4
27AE 292 10del ¥ XNEE A9 28 65, 12
FelA ztzt £4 24& BedcHTable 5).

6. AR YHo| ME FFLH =Fgo| 27,

1985 €4 715 ¢ 3+ 163G 3l E 2
Ad % Hx guygez Ausgdd, £ #4 16
# % 12# o) ] compression hip screw 2 2] 839 on

Table 3. Type of treatement

Type of treatment No. of cases (%)

Sex Operation
Male (%) Female (%) Total (%) O/P + Comp. hip screw 2
Age (yr)\ .
O/R + Thornton nail 1
11— 20 1 1 C/R + Comp. hip screw 10
21—-30 2 3 5(26.3) C/R + Knowles’ pinning 3
31 —40 1 1 2 Non-Operation
41 — 50 2 2 4 (21.0) Single hip spica 1
51 — 60 2 2 4210 Skeletal traction +
Over 3 1 ' hip spica cast 2
Total 8 (42.1) 11 (57.9) 19 Tqtal 19
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olF gellolA 4 2AE RArh 9HF 65 ol o
4 274 B4 A 7383 Knowles ping& AH4 Fo XN 272& B4 (Table 6).
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Table 4. Osteomedullographic findings related to Fx type

I, FAd 9 M3 uA A5y 34F 189404 12

Osteomedullo-
graphic Positive/Negative Total
findings
Fx. type 4wks 6wks 12wks 6Mo 12Mo 12Mo 1
Un-displaced Fx 2/ 1/ 3/0
:Displaced Fx 1 5/2 12 11 1/ /3 8/8
Pauwels’ |
;Pauwels’ 11 1/ 2/1 1/1 4/2
‘Pauwels’ 111 5/1 1 1/1 1/ /3 7/6
Table 5. Osteomedullographic findings related to the duration before operation
Osteomedullo-
graphic Positive/Negative Total
findings
Duration 4wk 6wk 12wk 6M 12M 12Mo1
before Tx (day) WHS WS WS ° ° ©
0—-1 1/ 5/ 1/ 11 n 8/2
1—-3 21 1 1 12 3/4
Over 10 /1 1 2
Total il 712 1/2 1/1 1/ /3 11/8
Table 6. Osteomedullographic findings related to the methods of treatment
Osteomdeullographic
findings Positive/Negative Total
Methods of \ 4wks Gwks 12wks 6Mo 12Mo 12Mo 1
treatment
O/R + Comp. hip screw 2/ 2/
O/R + Thornton nail 1
C/R + Comp. hip screw 1/ 4/1 1 1/1 1/ 7/3
C/R + Knowles pinning 11 1 172
‘Single hip spica 1/ 1/
Skeletal traction + 132 hip spica n n 12
Table 7. Venous findings related to the time
Time 4wk 6wk 12wk 6M 12M Total (%
Vein \ wks wks wks o o otal (%)
Intraosseous 1 7 1 1 1 11(57.9)

crossing vein
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Fig. 6. <% 127196 247 2d¢ A = Fig. 8. #4¢ % 125 439 z2d¢ A3 29
A7 FAHNE A} FFA Fag. A7 FAA A B
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Fig. 10. $¢% 12096 2479 29¢ 33 =
AAS TAA FHe BEAL F49.

7. ZEHJL SEME HE ETe 7|z

Z9e¢ A% 199F =497 AN ERT &
A€ 2 A 11893 o)F 8HAAM(72.7) 6F)
Well 2HAE FHH2n 1l E3¢ 4= 13
31 %1t} (Table 7)

Z #1 :xox 284 A=

$+2 e A% 24 8224 Garden type II Pauw-
el'type [ 288 FAF 244172 Holl AEFE IS W2
Aed HAARded ¥ 4F(Fig 2), 6 5 (Fig. 3),
12 5 (Fig. 4), 6 /14 (Fig. 5), 127] 9 (Fig. 6) el 257}
W xded AANY A3 <% 65 (Fig oA =24
A7t 2HAE Aoz 3G 4F 125 (Fig
oA z4A THRAE Ao ERH o FHo
F¢9 Ae ¢ F U FTF A FFE Ha3s)
fged 67049 R 1270 A 2F Lol ZdA T}
ZFYE 3 A TFUR F3i€9 2AA7 FF
A AFgol 5ol FY2 £250) 2AUHE A
+ & 5 ol FFY AEAHE Usidch

E #2704 324 9=

+2 o8 AY F4 Y224 Garden typelll Pauw-
els’ typell 242 FAFE UAZWA FEF FH4Y

2AEE AN % 457 Fig. 7), 125 Fig.
8), 6714 (Fig. 9), 12704 (Fig. 10)e) F7 =%
€ AN At feF 4 FFig DA 24947 33
Ad FEAL2 ZH9e $4F 12Fdde 29
AZE FAA Aol 2A FFH3d FF HA 5
& B3] A3 649 % 127049 QY 2dE
de 2947 TFNE 3 FAHT AFHe 58
Hel 292 #&5e 2A=E & ¢5sle] FTRY
AEE & 5 YAk

v, 1 F

Santos(1938)'97} QA PN R Zcj& & A
4 AAFE o= Hulth(1953)"7} =AY FANA F5
FAel ZGAE FUTF o] 2AA7} T2 AAH
€ A2 A& BANA dHITFY YFAHH FH
9 A#AAHE A&% 4 Ut &g, Howard L.(19
579%& oW Exg A A A4 B o
38 2o £ A4HNE AT sed ol 4-sigix Harri-
son®, Nagai R Takasuga(1969)'V& ois] A% TA%
59 AEAE Frsed I v Y g
7kA 7} otz #gl2en Suramo(1974)'9%2  Hulth ¢}
€ 28 ds Ao FFAAA T4 AAYE FY3
o AW zged AAsl92 Phillips(1966)'? + o) 5
59 S 1/3A AN A 2de& AAT v 4
I FWe A 2, V5] AEHT dARRAN F
TN 2dEE AAslY 2B FAAF Yool YA
A oE AAsgch AAE 2, FLEVF] AA| Pl
de W2 dEF AN FFAY 2deS
Al st en o] Whe AL Y FYPLE ¥
4 A 4 ge] A FFY AEA Be T
A Af AAE 4= gof ded At AHIFF
e £33 FF9 42/38 TFHe 92 ITos
(lateral epiphyseal artery), 3} 27} %% (inferior meta-
physeal artery) & FF Q] ¥ (artery of ligamen-
tum teres) 2 ¥ A ®c}>'®, Hulth ¢} Johansson(1962)”
< dEAY T4 g4 FFAN 2Yee AAY
A3 FHAel W dE AA4FY B Y2 gLAlE
EFF &) Felzt 7Y Y3 A& e FF &R
o] go} A s Claffey(1960) & 9J& FdEulo] T
F AYEdes ylgoes FAM) Wy 28 YR
o sl&d 9% Ft E¥9o] posterior retinaculum o
Zg=o] A F22 oA HeldHE F9Y &
el grlx sl o oloe iy FF A Eq s} B
gut 4] PEE FTFEPY 719 g g dy
54 FYA A R ERYgS THAA w2 e A
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£ ol A3 A gl AtAolr). (Pauwels’ 1935) A A&
o) 7% 5 Pauwels’ typell 62 F 4 @, Pauwels type
mi3alz 7484 ZR/EE 45 ¢ 5 d3dx A4
24 163:4%F 8N TFHES 4&3Y 5 AMed ¥
3 wAAAE T4 34 RFAN THYE A3E o
k. Woodhouse &= ¥ FAdF FAEE 64T 7HA
AEFL2 FHAY 27 FHE W33 2 Massei(19
64)'"e 74 o]Fof HEIF AddAM FEA FTFIAA
7} wAgc e slgen Brown and Abrang 2 de] At
2% A TRl 50% ol3t 2 Aa vk st A
AET FAFE 2427 ol el &3 103 % 8l
A EHEE A28 £ de £ 2495 2%k Semn
< ojd TAHE FAA Ay AEY FTHY 287
b Ee] AFAHY 1AL FAFEE 4274 de
o3 3¢z Whitman(1904) & ¢ s W3Hez 23
ARYEF N3 JuAE Aasgodt & 3% ud
2 ge F5 yaAee] &2/ #9229 195049 Rich-
ard ¢} Pugh 9] sliding nail system o] A/ sle] ZAA
2] impaction, nail or screw 2] backing-out & W=z &
T g3 TAAE absorption Ad = FFUE #F& W
A% = dE Mol U AFE ¥4 HAdd AAE
= comp. hip screw & AM-4-% 12#8F 9 #(75%) oA
THEE A3 & A AHE 2%l Wray(1963)'?
€ ZAF 4 46l 40 A4 ¥ A4S A
Aol e FAF o 3dFE A" sgde Ole
rud & Danckwardt-Lilliestrom (1968)!2& £E 413
A FZN FAA A AR ASdHE F
AF AF~5F0A R Ao HIFY AL E s
At

Puraneu 3 Kaski'’+ A=A HZ FHY A% 7
el el ZFAF 125 o)dlo] 2HE A QAo
F57N 294 Yebdchn sz S NE 7,
21977 & A4 AEAE 244 Ry
AES A 2HE AT FAH 4 FH4 g =
A7 2AAE FAsle Aol & Hdch A= 19
AF 113 A 247 FHAE FH3e AL 2
5 e olF 8 (72.7%) ANA 6 Follel F
AAE E935n e 1204al A 3% 1985 9
et

v.g &

1979 1 948 19814 124714 44 A
< dEAE FARAS IS 29 AR 1949
& ¥4 HE s

1. Pauwels’ typedl £]3l Typell 68, Typelll 13

A Typell 6% 43, Typelll132)3 794 7
7zt ool qleh.

II. 193% A4 FHL 1649T ©1F 84
PN 2FE B vAHAd 38 BRA Ayl
o}

M. 24 A7 ool &3t 108F 8 Ay P4
7€ BAX 2447 o)l Fd 4% 9dAHE 39
TR £AE B A¥EH ARe £92 s¥ge
AgE & & U

V. X&8Wye] w& AsE 2 comp. hip screwl?
A 9 (75%) A I £AE B B Ang o
Aol 4 AR 24 vt AL ¢ F A

V. 2947 THAE SAEE o=t FFY A
ol AX #4to] deolnd A7k 28 AN gty FF
9 AEA VA =& FAh

VI. 198 F A 7ol 11893 1% 8 #(72.7%)
A 6ol Aol wEA AR FSH7
W zgded dE3Y 24 78 27 24 489
yloleta A 75 el
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