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— Abstract—

Avascular Necrosis After the Fracture of the Neck of the Talus

Chang-Ju Lee, M.D., Won-Ho Cho, M.D., Ho-Guen Chang, M.D., Byung-Il Min, M.D.

Department of Orthopedic Surgery, College of Medicine, Hallym University, Seoul, Korea.

Avascular necrosis was a frequent complication of the fracture of the neck of the talus,
Hawkins described a subchondral radiolucency visible in the body of the talus six to eight
weeks after fracture,

This sign has proved to be a useful objective prognostic sign: the presence of this sign
would not undergo avascular necrosis.

In eleven patients, serial roentgenograms were examined for this phenomenon. The results
were as follows:

1. Six fractures that had the Hawkinsg' sign did not underge avascular necrosis,

2. Also, we experienced two cases of partial Hawkins' sign which developed the partial
avascular necrosis.
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2. M o iy

Fatel] 102{90.9%) o kel 121(9.1% )7} A 3}
o= F7)el 20cha) 620(545%) 2 713 B

+2% EicH(Table 1).

3. 2He| 2R
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r}. Hawkins Ffoll 2 A1 3o 42(36%)
AMEe] 421(36%) AMEe) 3=(27%) 92
ANHo| sld=l= o« glgdcH(Table 2).

4. SHbEA
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A
F 1eAF dedAe 62(545%), B5AEHL  Table 3. Associated injuries
Table 1. Age and Sex Injuries Cases
Age Male Female Total Calcaneous fracture 1
Medial malleolar fracture 1
20—29 5 1 6(54.5%) Fibular fracture 1
30—39 3 - 3(27.3%) Femur fracture 1
40—49 1 - 1( 8.1%) First lJumber compression fracture 1
50—59 1 - 1( 9.1%) Peroneal palsy 1
Total 10090.8%) 1(9.1%) 11(100%) Total 6
Table 2. Fracture classification
Hawkins' type Case Simple Comminuted Closed Open
type T 4(36.4%) 4 0 1
type [I 4(36.4%) 2 2 1
type 3(27.2%) 0 3 1
Total 11 6(54.5%) 5(45.5%6) 8(72.8%) 3(27.2%)
Table 4. Treatment
Cases Hawkins' type  Age/Sex Closed /Open Simple / Comminuted Treatment
1 1 20/ M closed simple long leg case
pA I 28/M closed simple long leg cast
3 I 23/ M closed simple fong leg cast
4 1 25/ M open simple long leg cast
5 i 29/ M closed simple CR /long leg cast
6 i} 32/M closed comminuted OR/IF
7 I 20/ M closed comminuted OR/IF
8 i 52 /M open comminuted OR /1IF
9 l] 25 /F closed comminuted OR/IF
10 [ 34/M closed comrminuted OR /IF(MMO™)
11 Il| 47 /M open comminuted OR/IF

"OR /IF :open reduction and internal fixation
MMO :medial malleolar osteotorny
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Hawkins ¥#-F=jefl <gt 413 48] 2Fol4
Angd 2L AYda ATHEF 1o =
EpA N £ Asta] Ao ayg s, oAl a4
= 3¥F FEe 9 F4 WA EE APslen
AMAellAe 32 25 Fdd HEE o 5
Hoass 35k Table 4).
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T4 FabE 58(455%) o4 DA AT
ol A& 15 gidlew AN Y 20(50%) A MY
32(100%) ek =8 #¥E A Fale] Ak 4%
4ol A 105ALe], BT 7oA WP & 4+ Yt
(Table 5).

Table 5. Incidence of avascular necrosis

Hawkins’ type Cases Avascular necrosis

7. Hawking’ sign

Hawkins’ sign&- 821(72.8% )4 =& 4 U
= ATga AMHANA Z7 487t Bglen]
ALH 48F 2dle ¥£#¥ o2 Hawkins' signo]
velstdz MMl 18= et
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274 4% gZzte] Hawkins' signo] ¥.9le.7]
11577 2| 4rElgich(Fig. A-2).
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type 1 4 0{0%)
type II 4 2(50%) HFig. A-3).
type 1 3 3(100%)
=5 2
Total 11 5(45.5%)
204 ¢z 3R 2F AT A4 =hr
Table 6. Hawkins’ sign
Hawkins’ Hawkins' sign Onset Duration AVN
Cases type Age/ Sex (+/ =) (weeks)  (weeks) (+/ =)
1 I 20/M + 5—12 8 —
2 I 28/M + 6—14 5 —
3 I 33/M + 6—11 6 —
4 I 25/ M + 8—15 8 -
5 | 20/ M + 11-15 5 -
6 I 52/M + 10—-16 7 -
7 il 29/M + (partial) 13—-16 4 ~+(partial)
'8 I 32/M +{partial} 7—15 8 +(partial)
9 I 2/F - +
10 m 34/M - +
11 il 47 /M — +
Total 8/11 84 7 5/11
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Fig. A-L:nitial Roentgenogram Type 1 fracture of Fig. B-1:Initial Roentgenogram, Hawkins Type 1I.
the talar neck.

i

Fig. A-2:Six weeks following long leg cast. A sub- uction and long leg cast. A partial medial
chondrai radiolucency had developed indic- subchondral radiolucency was found in the
ating viahility of the body of the talus in talar body.

A-P view,

Fig. B-2:Thirteenn weeks later following closed red-

A

Fig. A-3:Thirteen weeks later, the patient had no Fig. B-3:Five months later, the lateral half of the
roentgenographic evidence of avascular talar body was denser than medial half,
necrosis,
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Fig. C-1:Type [ fracture of the talar neck, preop-
erative radiograph,

Fig. C-4:Fourteen months later, the similiar roentg-
enographic pattern was visible.

Fig, C-2:Seven weeks following open reduction and : &
internal fixation. The partial subchondral
radiolucency idenfitied in the medial half Fig. C-5:Sixteen months later, the lateral partial
of the talar body. avascular necrosis was continued,
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Table 7. Classificaton*
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A vertical fracture of the neck must be displaced, the subtalar joint subluxated or dislocated,

A vertical fracture of the neck must be displaced and the body of the talus dislocated from

Type 1 A vertical fracture of the neck must be undisplaced.
Type 1
and the ankle joint normal,
Type M
both the ankle jwint and subtalar joint.
Type IV

talonavicular joint,

Type M with an additional dislocation or subluxation of the head of the talus from the

*Canale S.T., Kelly F B. Classification



A 5elF 28, MMM 52:F 4eflold FHA
A deigdei e R agiglew 710 23k A
¥ 5% 2 AMY 2% 1=l2 AN 0%
WA stodcha 8w ahgich

A28 e FRA Aape £4F 4504 7
Fate], B 757 Yepgos ATY 48F
lel= gllew, ANY 4al%F 22(50%), AL
3% A(100%) ol A BA=ch

ol21 g F-HA Arle] o F L =) A el EF o
stevl, Hawkinse 2% 65 W= 85w Fa3
HFad skl £k A FAlel Subchondral
radiolucency 7} vlelibid] o] 22 Disuse osteop-
enia, Vascular congestione @ A z}5]w] of gl
FFe] U&E uisie FEA Azl dehpz
¥t yadgch

Canalet= 499 2] #7153 $4F 125 o) 239 4]
4] Hawking' signo] vlelytoen] o]l& g} lziznl
FE4 FA7) @A sty o v, Hawkins'signe] e}
viz) ob-2 26e1F 20edollA FHA HAlt G4 st
o pallodl e FHA 3 A7} vhebvb A ggkeba
¥ 23l Hawkins' signe| QA 8= giechana
A 25 Fd4g A ddEe Ae ohlExn
Falgbgdol®, A =le] 734 Hawking signe 1133
82l (728% )04 £ 4 AU HT 84FolH A#
Hol Hat 757 A4 sioled 8% AMHer
Hawkins' signe] vielut = 1 32| 4ale} A [ 39
2ellell M= FEA A2 el fdgka, AEFY
ZFollzt ¥4 .2 % Hawkins' signo] vehd A I 3
o] 2efoll M FA] Akl £3A4 AFE d&ofnt
FiEHoz AFHd A9 el o AFU
Foll= T84 Az A sich &3 Hawking
signo| yebuba] ekl 3alellAlE Aol FHA
ALz AP =it

V. I}

198413 19 19095 1988 149 19744 wt 4
A7 ¥ e Yo adeld AR AR

$2Y BAA SAY o) 4 27 247} Ahat
A9 1% FHez AF A3Fd 3 594

| Ale} Hawkins' signa}e] fAlfA o33 22
HAzE odqich

L & &9 F7ld 9% 584 AAe 4%
4730l A 10FAbolel] HE 7oA vepuich.

2, F94 FARE 118 5F 520(45.4% )04 velyd
2w} Hawkins AT HdAME 48] 2F glgled
ANHolAE 4aF 282 50%, AL golHe 3
gl A 100%04 ¥ 5 ek

3. Hawkins’ sign-& 82(728% )l WAE 4+
AT ATE o MDYl 25 vepget
AME 338 Aol e $AE 4 ggdeh

4. Hawkinsg’ sign®& 4% 53604 1654)s],
BT 8AFNA WA= glen HF 7520 ALEHY
123

5. %-%= 9] Hawkins’ signe] vield o] & A 13
ol A 2 HYEE 4 AUt

V& B

AE AREAA 6F WA 8F %o ehie
F 29 £ £7 ol Hawkins signe Fd4 34}
oF-& At FTAY YL LAdcwm B 5
At & AAEL FRH AL waAd £734
HF Ao AN o2 Hawking signe] vlelyt
GaAlofl = FHA ke £7Ho] glo] FHe]
olFolAE AL & + UARe™ AFAY QR
Z%)}8le] Hawkins' signe] 8.4l $3of4x &4
WAl AAH A AA 3428 Hawkins' signe)
bR ob e QoM E FEA Fapr) A gl
A+ Hawkins A& 28l AP + 2
o},

REFERENCES

L A7 &7, S48, 2444 AT 259 94
A 24 AE APy e)aetelx A1 Al
%, 1198—1206, 1983,

2 A, e AFAE 2 dld A Y g
¥ o] =88] A, 9:39—46, 1974,

3. Anderson, HG. : Nedical and Surgical Asfects



10.

11.

of Aviaton. London, Oxford Nedical Fublication,
1919,

. Coltart, W.D. : Aviatior’s Astragalus. J. Bone and

Joint Surg, 34-—B: 545—566, Nov.1952.

. Canale S.T., Kelly F.B, : Frocture of the neck of

the talus. Long-term evaluotion of 71 cases. J. Bone
and Joint Surg. 60A:143, 1978,

. Haliburton, R.A., Sullivan, CR,, Kelly, P.J., and

Peterson, LF.A,: The extra-Osseous and Intra-
osseous Blood supply of the talus. J. Bone and
Joint Surg., 40—A:1116— 1116, Oct. 1958.

. Hawkins, L.G, : Fracture of the Neck of the Talus.

J. Bone and Joint Surg., 52— A:991—1002, July
1970.

. Kelikian, H. and Kelikian, A S : Disorders of the

ankl 639—664, W.B. Saunders Company, 1985.

. Kenwright, J. and Taylor, R.G, : Major Injuries

of the Talus. J. Bone and Joint Surg., 52—B:3
6—48, Feb. 1970.

Kleiger, B.: Fracture of the Talus. J. Bone and
Joint Surg., 30— A:735, 1948.

Lexor, E,, Kuliga, P.,, and Turk, W.: Untersch-
ungen uber Knochenarterien mitfelst Ronlegnaufn-
ahmen infizierter Knochen und ihre Bedeutung fur

— 201 —-

12,

13.

4.

15

16.

17.

18.

einzeine pathologische vorgange am Knochensysteme,
P. 16. Berlin:August Hirschwald.

Mekeever, F.M. : Fracture of the neck of the
Astrogalus. Archives of Surgery, 46, 720.
Mulfinger, G.L. and Trueta, J. : The Biood Supply
of the talus J. Bone and Joint Surg., 52—B:16
0— 167, 1970.

Phemister, D.B. : Chagnes in Bones and Joinis
Resulting frm Interruption of Circulation;I. General
Considerations and changes Resulting from Injuries,
archives of surgery, 41, 436.

Sneed, W.L. : the astragalus. A Case of dislocation,
Excion and replacement. An Attempt to demonstraie
the Circulation of this Bone. J. Bone and Joint
Surg., 7, 384.

Stephen Silvani, D.P.M, : Clinics in Podiatry Vol.
2, April, 1983,

Waston- Jones, R. . Fractures and Other Bone and
Joint Injuies, P. 77, Edinburgh.E. and 8. Livin-
gston.

Wildenauer, E.: Die Blutversorgung des Talus.
Zeitschrigt ir Anatomic und Entwicklungsgeschichte,
115, 32.



	124: 
	125: 
	126: 
	127: 
	128: 
	129: 
	130: 
	131: 
	132: 


