
The Journal of Bone and Joint Surgery
PUBLISHED IN TWO VOLUMES

1%IEPJ(4\r VOLUME

Editor and Chairman Board of Editors: IHORNTON BRows R. C. F. CATrRRALL, Editor

BRiTISH VOLUME

,4m,rwan Board ofAssociati Editors

JONATHAN COHEN, t)epulv Editor

RICHARD F. SrNGHAS, Book Rrwws
J oils P. ADAMS. Washington. D.C.

Ronsrv K. BIALS, Portland, Oregon

ANTHONY J. BIANcO, JR., Rochester, Minnesota

MICHAEL B0NFI;uo, Iowa City, Iowa

EDwIN C. BovilL, San Francisco, California

H. R. BRASHEAR, JR., Chapel Hill, North Carolina
THOMAS D. BROWER, Lexington, Kentucky

F. BURKE EVANS, Galveston, Texas

F. JAMEs FUNK, JR., Atlanta, Georgia

JORGE GALANTE, Chicago, Illinois

JOHN J. (;ARmANI, Philadelphia, Pennsylvania

ROBERT B. Gitrr�, Ill, Hershey, Pennsylvania

W. R. HANRIs, Toronto, Canada

KINGSBURY C. HEIPta, Cleveland, Ohio

J. T. H. JOHNSON, Baltimore, Maryland

DoNALD B. KETrF.LKAMP, Indianapolis, Indiana

Hr�tRY J. MANKIN, Boston, Massachusetts

DAVID C. MURRAY, Syracuse, New York

C,siu. L. NELSoN, Little Rock, Arkansas

JASQUl 1.15 Pi�siv, Downey. California

FREDERICK W. RF.cKt.INc, Kansas City, Kansas

I.AwREN:r C. ROsENBERS;, New York, N.Y.
WAYNE 0. Sot.rrHwu..x. New Haven, Conneutcut

UHF JOURNAL OF BoNE ANt) JOINT Sc RLERY

IsRposcsrED

B0ARLI OF TRUSTEES

PAUL H. (:UktIss. JR.. Chairman
WILLIAM F. DONALDSON, Vue.Chatnnan

WILLIAM A. I.ARMON, Treasurer

JOHN C. WILSON, JR., Se’reiar’�

rHORNSON BRows, Editor
(:RAWFORDJ. CAMPBELL

��At.rE R A. Hoyt, JR.

The Aineris’an Orthopaedi .lssoctatws
President: SHERMAS S. CoLESIAN

Pri’sidenI’Elect: #{149}lHORS t OS BROWS

Seretart: RIcHARn F. Kisc.

431) North MIchigan Avenue, Chicago. Illinois 6061 I

1 he .lmeruas ,‘lcadi’sny of Orthopoedu .Surgeos

Presuieni: ROCCO A. CAIAN DRU(:Ctt)

First i’ue-Prestdest: MASON HOHI

Sisond Vase.President: J0H N J . (AR t LAN I)

Seretar#{231}: F. BURKE EVANS,

431) North Michigan Avenue, Chicago, Illinois 6061 1

14’i’stenz Orthopedic A iSO(tatiOs

Presulent: ROBER t W. FLORENCE

first Vtce.Pre.sujest; J . HAROLD 1.A1tKI0LA

Second Vice’Preside,it: HERBERT H . S t ARK

Secretor5: RALPH I.. Coit Os, 2021) Wadsworth Boulevard,

I,akewood, California 80215

The Australian Orthopaedt .1 ssoaatwn

K. R. I)AvsioND, President

Ysi. B. MENELAUS, Editorial Secretar�

F. J. HARVEY, Secretor5, 139 Macquarie Street,

Svdtsev, New South Wales 2000

Published in the United States by
The Journal of Bone and Joint

Surgery, incorporated

Committees

British Editorial Board

DAVID L. EVANS, Chairman

RODNEY SWEETNAM, Treasurer

J. CRAWFORD ADAMS, L4)ndon, Englaml

A. G. APLEY, Pyrford, England

N. J. Biociir�, Glasgow, S�land

R. G. Buaw� Nottingham, England

J. CHALMERS, Edinburgh, Scotland

H. V. CRocK, Melbourne, Australia
R. L CRUF,SS, Montreal, Canada

GEORGE DAta., Cape Town, South Africa
JOHN GOODFELLOw, Oxford, England

LIPMANN KESSEL, London, England

DENIS M. KraG, Auckland, New Zealand

R. S. M. LtNG, Exeter, England

C. C. LwYD.RoaritTs, London, England
L W. LowE, London, England

Roa�wr W. McGRAw, Vancouver, Canada

M. B. MENELSUS, Melbourne, Australia

ARTHUR NAYWR, Bradford, England

P. H. NEWMAN, London, England

ROBERT OWEN, Liverpool, England

J. N. WILSON, London, England

The British Council of Management

DAVID L EVANS, Cfrviinnan

RODNEY SWEETNAM, Sereetar�
J. CRAWFORD ADAMS

G. C. LWYD-ROBERts, President BOA.

The British Orthopoedic ,lssociation

C. C. LLOYD-ROBERTS, President

J. N. WILsoN, Editorial Secretary

R. Q. CREWN, Secretary

At the Royal C.olkge of Surgeons, Licoln’s Inn Fields,

London, WC2A SPN

The Canadian Orthofaaedic Association

R. L. CRUE.SS, President

CHARLES SORBIE, Serretart

5470 Queen Mary Road, Suite 1,
Montreal. Quebec HSX 1V6

New Zealand Orthopaedw Association

w. A. LIDDELL, President

D. M. KisiG, Editorial Secretary

J, G. LFSrER, Secretar’�

24�? Papanui Road, Christchurch 1

South Africatt Orthopaedic Association

MARTIN SINGER, President

A. J. WIENAND, Treasurer

D. SI . DAta., Secretor’s

P.O. Box l0l73,Johanneslairg200()

Published in the United Kingdom for

TheBIitish EthtorialSociety of Bone &Joint Surgery by
E. Sc S. Livingstone

23 Ravelaton Terrace, Edinburgh EH4 5Th

THE JOURNAL OF BONE AND JOINT SURGERY

liner isass Of/u

10 Shattuck Street, Boston, Masnahunetts 021 5, U.S.A.

.Slanaging Editor: 14 . Stephen Iilt()5L

British Office

At the Royal College of Surgeons
35,45 Lincoln’s inn Fields, London WC2A SPN, England

Manager: Jean Barnes
Production Editor: F. M. Bramwell



.lnu’rtsa,u 0//ics

I)) Shattuck Street , Btstot, Siassat husetts 02 I I 5. 1 � .5.5.

.)4(i,iagifig Edits,, II . Stephett liltort

The Journal of Bone and Joint Surgery
PUBUSHED IN TWO VOLUMES

.4MERICAV VOLUME

Ethior and (:ha,,-,,,�n Board of L�dhtors: IHORNTON BROWN R. C. F. (:Arr�.�1.1., Edil(,r

BRITISh VOLt ME

.4merwan Board ,,/ .4s,ooafr Editors

.IONATHAN (�)H1.N. f)r.put� Editor
RICHARD F.. SFNGHAS, Rook Reviews

OH�-4 P. AOAMS. Washington. D(:.

RonNiv K. BFAI.s. Portlind, Oregon

ANtHONY). BlAsco. JR., Rochester. Mi,i,iesiia

MI(.HArI. BoNri;uo, Iowa City, Iowa
�flWN (�. BOVILL, San Francisco. (aliforriia
I-I. R. BRASHIAR, JR.. Chapel Hill, \orth Carolina

IHoMAs Ii BRowrR, lexington, Kenttvki�

F. Buax.� I.VANS, (;aIves�ri, lexas
F. JAMES FiNK, JR., Atlanta, (,ergia

joR(;r (;AI AN�1I , (:hiago, Illinois
JOlIN J . (;AR .ANfl� Philadelphia, Pennsylvania
RoBERt B. GRF�R, III, Hershe�, Pennsylvania

w. R. HARRIS, toronto, Canada

KIN;sRukv C. l-liipt.� . (:levelatid, ( )hio

.1. E#{149}.II J�IINM)N, Baltimore, Mar�lan,l
I)()NAI.I) B. K� iF1.KAMP, Irsdiana�dis, Indiana
HI.NRY J. MANKIN, Boston, Massachusetts

I)Avio (;. MuRRAY, Svr.uu.se, New \ork

(:ARI 1.. Nil_soN, Little Rxk, Arkansas

IA(.Qt�.i.IN PERRY, l)wiiey, ( :tlif�rua
IRl tflRI(.K �V. R1.KI IN(, Kansas City. Kansas
I.AwRIxcI. C. RosrxKI.R., New \(irk, NV.

�w%’AyNF 0. SotrtHwIK, New Haven, (A,uune It Lit

Int JOIRNAI. tt� host. ANt) tttst Stio;rkv

INUtRPRA1Ett

BoARo 01 lRts t P15

PAL,t. II.( :tRt Iss, JR. , (:h�irma,
Wui.i AM F. l)oNAt.osos, V#{252}e-(hair�na,s

WilliAM A. L.ARMt)N, irra,surer
J t)HN C. Wti.sov, k. .Su’netar�

tHoRN I ON BRow s, E(iit,sr

(:R..�wFoRo J. (:AMPKF It

�,%Ai:t I R A. Flov 1. JR.

The .lmerwats Ortho/wzedw A,,owtio,s

Pre,ident: Sm RSIAN S. (oIlMAN

Pre.side,ti-Elect: I HORN t os BRows

Seretam: RIi�HARo F. Kisu�,

4�4() Nttrth Michigatt Avettue. (:htag. Illitiois liitol I

itie ,4,nerua,a .l((isiem% of Orthopaeslt .Surgessrss

Pre,sde,ut: Rot (.(t A. (51As.ttRuctlo

First Viie.Pre.suiettl: MAstts H0HI

.Se5(,,id Vzce�Pre,u!e,it: JoHN J. (;AR A5.I)

.Secrekir�: F. BtRKi� FVANS.

4�() N,trth Michigatt Avettue, Chtcago. I llittttis hOb 1 I

Ws’st,nu Orthopeslu .‘lsvs(iati(,,i

Pre,idr,�t: R0RI R t W. Fi (tRI St I

First Vwe-Presu!e,it: J. HAR0I tt l.ABRIOt A

.Seco,id Vue.F’re,ide,�t. I-11R$I.Rt H. S ARK

.Secrets’iri. RALPH I (:ot ut-., 202(1 Vla(Isw,)rth Boukvaol.

l.akewood. (:alihtrtta 81)2 I 5

Ihe .4ustralian Orthopoesiw A.ssooaliss,i

K. R. I)AvMoNo, President

M. B. Mpsi.i AtS, Editorial Sect eta vs

F J. IJARvIS, Secretari, 39 Mact1uarie Street,

Sstlttes . New South Wales 2001)

Published in the United States by

The Journal of Bone and Joint

Surgery, Incorporated

Briit.sh Editorial Itwurd

I)Avlo 1.. F:v�.ss, (Jiairinan

Rousi:v SWrFTNAM, Treasurer

.1. (:RAwFIIR.i) Al)AMS, EA)tt(litti, Englatid
.,‘. 11 Api.i.y, Pyrlortl, Etiglatsd

N . J. BuIcKIr, ;lasgitw, S:ot lattd
R. (;. BL’RSSI.LI.. Ntttmugham. higland
J. (:HALMIR.S, F.dinburgh, S((ttlatld
H. V. CRo K, Melbourne, Australia

R. C (:RtIss, Mtutttteal, (atiada

(;E0R(;1. I)Al.L, Cape lown. 51)11th Afnca
JOHN GootwrLi.oW, Oxford, England

I.IPMANN Ku.ssi:u., londoti, England
Disis NI. Kts;, Aucklatid. New Zealantl
R. S. M. l.iN6. Exeter, Eitgland
6. C. I.i.ovn-RoRI.R I 5, IA)it(lttii , F.ttgland
I.. %V. latwi ,Iattl(lott, England
Roiul:Rr �V MC .(;KAss, Vattuttust’r, Catiatla

M. B. MINI.i.ALS, Mdbounte, Australia
ARt HUR NAS IAtR, Bradford, England
P. H. NF%SMAN . I.ottd()tt , F:ttgla�td
R0RI.Rt Owi.s, l.iverp(x)I. F:ttgI�td

J . N . %%‘ti.sos , lotidon . F.ttglatttl

( .ittnttuittees

lie British (:ssuuutd 4 .�1atagettu’t1

l)Avto I.. EVANS. (iiair’na,t

RooNrY SwrI;rsAM .,S ecretar#{231}

J. (:RAwrt)Rlt Ai)AM5

(;. (:. l.i ovo-RoKI.Ris, Pre.,id.e,,t BOA.

I/u’ British ()rthsspaeslw .1,so,iatio,,

;. ( . l.ittyti-Roiul.R is, PresuL.-,ui

J. N. �Vti.s(tN, Editorial Sesretaru

It. Q. (:RI.l.i.IN, Sec retaru
At the Rosa) ( Atllege itt Surgeons. l.it this Ittti F eltls.

l.Ott(l(ttt, �A’(:2A 3PN

The (atiadian (),thopaeslu, .lssouiatwn

R. 1.. (:RrI55, President
(:IIAKLI.5 SOkitil., Secretar#{231}

547)) Qtu-ett Mars R()a(I, Suite I.

\luttstreal, Quehec 113X I �‘6

.Vesu’ Zen/ansi Orths�/xu’sIic .lvoxia)vsti

%v. A. I.tooi .1 . Pr,’sidet,i

I). M. Kts�, Editorial Secretaru
J. (;. I.rstlR, Secretaru

249 Papatiui Road, ( hrustchur It I

South Ifruan Orthopa.ethc A.s.,,,ciation

MARlIN Si5;I.K, President

A. J. WiI.NANtt, Treasur,’r

I). M. I)Aii .5ecretaru

P.O. Box 1)1173, Johatttteshurg 200))

Published in the United Kingdom for

TheBritish Editorial Society of Bone &Joint Surgery by
E. Sc S. Livingstone

23 Ravelston Terrace, Edinburgh EH4 311

THE JOURNAL OF BONE AND JOINT SURGERY

British 0//ice

,.�t the Rttsal (.ollegr of Surgeons
35,4’3 Littcoln’s mu Fields, london ‘WC2A :3PN . F:iiglattd

Manager: Jeati Barnes

Prsuduetzn,t Editor: F. M. Bramwell




