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Increased longitudinal growth of the long bones may occur as a result 
of infections, tuniours or  mechanical traumata such as implantation of 
foreign bodies into the bone or detachment of the periosteum of the 
diaphysis. The increase is inconstant, however. According to RZount ( 1  ) 
“the acceleration will persist only while the stimulating factor operates, 
and then the growth will continue a t  a normal rate”. According to hini 
the increase in  length is permanent, since no retardation occurs later. 
Neither does the fact that the stimulated epiphyseal line fuses some 
months earlier than the contralateral, result in any readjustment of 
the differencr i n  length, since by this time growth in length has virtu- 
ally ceased. In contrast to this opinion, Jansen ( 5 )  stated that “the 
effect appears to occur in the first few months after the procedure” 
(Pease-operation) , “Latclr the gain is more or  less reduced”. 

Speaking of the effect of surgical procedures on the epiphyseal line, 
Blount ( 2 )  suggested that the trauma which inhibited one epiphyseal 
line probably stimulated the other, a phenomenon which “happens 
routinely in children”. If his surmise is correct, then this is one of many 
factors influencing the result of epiphyseodcsis aimed a t  readjustment 
of the length of the bone. Perusing the available literature on the sub- 
ject, I have not found any investigation on the subject of whether 
epiphyseodesis a t  one end of a long bone stimulates the epiphyseal line 
a t  the othcr end of the hone. The aim of the present investigation is to 
throw some light upon this matter. 
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Normal curves for thc contrihution inadc by thc tliffercnt epiphyscal 
lincs to longtudinal growth in  m:tn are lacking, :is arc  also acccptahlc~ 
rc;i\ons for t h r  introduction of lorrign bodics into the hone ( t o  act a\ 
1 isihle mea\uring labcls in radiogram\) in clinical case\. For these 
reasoils the in\c.\tigation \\ as carried out on animal\ .  Although Klount’4 
method, consi\ting of t n  o wpt ra t c  proccdurcb\ ant1 thc temporary in- 
troduction of foreign hody ( \ taple\) ,  might con\titutc a strongcr \ti- 
inulu\, in the absencc of \tapIc\ \uitnhlc for thc hones of young rahbits 
epiphyscodesis was perf ormcd according to a modification of Phemister’s 
method. 

On nine rabbits (originally IS, of which 10 died of an  epizootic a t  
ages of 1 to 3 months) small \tcel wire labels \sere introduced a t  the 
ages of 9 to  2‘2 days, under local anae\thc\ia,  into thc diaphyses of the 
tibia and fibula. 213 I have \ho lm earlier ( 4 ) ,  \uch labclling docs not 
h a \ e  any mensurablc effect on thv growth in length of the1 bone Epi- 
physeodesi\ of thc proulinal cpiphyhi\ of thc right tihia was c:irrirtl out 
on four rabbit\ about 80 day\ old ,  on t h r w  about 110 antl on IWO uhout 
I 2 0  day\ o ld  Under local :rn:icsthcsia ant1 u ithout fweing thc pcri- 
osteum, the e1)iphyseal pl:itc \\:is gouged antl curettcd f‘rorn both the 
Incdial and thc lateral \id(’. ‘Hie Icft tibia wa\ Icft untouchcd for control. 

Fig.  -1. 
Schematic i l lustration o f  the  mc.thoct o f  measurement cmployetl. SAI = steel marker.  
MP = mid-point o f  the diaphysis, l i  = correction factor, a + k = corrected length 
of thc i>roxim;il part and 1) -. ~ li = corrccted length o f  the distal part of the  tihia. 
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F i g .  2 .  
Growth curves of the tibias o f  rabbits nos. 173, 174, 180, 181 and 186. 

-- = distal epiphysis of right tibia. 
--- 5 distal epiphysis o f  left tibia. 

~~ ~- - . = proximal epiphysis of left tibia. 
.~ ~ ~ -= proximal epiphysis of  right tibia. 

Three animals died before the end of th r  growth period and in one the 
label became dctachcd from the tihia; thus only five animals could be 
included in the series. The animals were radiographed at 1- or 3-weekly 
intervals and a t  a constant focal distance (96  cm.) .  T h e  rncasurement 
of the length in the radiograms was accurate to within 0.5  mm. 



F i q .  3 .  
N a b h i t  Nil. 1x1. 'i'hr hirid legs lrnmediately. o n e  month  arid four months aftcr epi- 
ph~.seodesis o f  i h c  proximal epiphyhis of  the right t ihia .  T h e  arrows indicate th r  

position o f  the  steel markers inserted in the  diaphysih. 



22 HEN'RIK V. A. HEIKEL 

Fig .  4 .  
Rabbit No. 186. The hind legs immediately. one month and five months after epi- 
physeodesis of the proximal epiphysi5 of the right tibia. The arrows indicate the 

position of the steel markers inserted in the diaphysis. 

curves of the proximal and distal epiphyseal lines, the curves being 
drawn on the basis of the values thus corrected. (Fig. 2 ) .  

O B S E R V A T I O N S  

1 .  The longitudinal growth in the proximal end of thc right tibia 
ceased within 10 to 30 days after epiphyseodesis. 

2 .  The longitudinal growth in the proximal end of the left tibia ( the 
control) was normal as compared with the nornial curve according to 



HeilwZ ( 3 ) .  Thu\ a d ercnce in length, varying hctvccn 6.5 and 10 III~II . ,  

arow in the proximal ends of the tibiae. (Figs.  3 and 4 ) .  
3. Thc longitudinal growth in the distal end of the tibia was appar-  

t n t I y n c i t her t c in po r a r i I y nor pe r 171 an  en t 1 y in any a 1) p rcc i ah 1 e d cg r ce 
affected by  thr cpiphywodesis. The growth curves were more or less 
parallel. The growth in length in the distal end o f  t h t  right tibia was 
the same as tha t  in thc left in one animal, 0.5 tntn. greater in two aninials 
and 1 inm. greater than the left tibia in two animals. The cliffercnces 
are so small that  they can  ht> considered to lit, within thc limits of 
normal variation antl of errors in t i i c a ~ ~ r c ~ ~ i e n t .  

4. ’The rc,lation b e t w w i  thra growth inhibition in thc proximal cnd 
antl the “grobvth incrcasc,” i n  the> distal end of the right tihia \‘iiricd 
0 and 1 :  7.5 ( 0 . 1 3 3 ) ,  k i n g  0.072 o n  avcragc, i.c. I (  

5. The  distal cpiphyscal lint*\ of both tibias clo\cd a t  the same time. 

<. 0 h (: I, r h I 0 h 

Epiphyseotlc\i\ carried out on th r  proximal end of the tibia of 80 to 
120 day  old r d h i t s  has no cffcct upon the longitudinal gronth  a t  t h t  
distal end of  thc, tihia, o r  :it rnoit stimulates it quite insignificantly. 
Th(\ quc4tion o f  the applicnhility o f  this result to clinical c a s ~ 4  f a l l 4  
out\idc thc 4col)e o f  thc prc 7ciit in\ estigatioii. 

I \  1: s IT hI E 

U i i  e P p i 1) h y\ co d 6se 1, r a t  iq 11 6c  s u r 1 ’cx t rkni it 6 1 ) rox i 111 a 1 t’ d u t ih i a c h cz 
tics 1ai)ins 5g6s dc 80 h 120 j ou r s  n’a ;iucuii rffet sur la croi\\ancv 
longitudinale dc I’cxtrPmitB distalc du tihia ou la stimulr :iu p lus  tl’unc 
1nani6rc insignifiantc. La quchtion dc 1’apl)lication dc  ce rPsultat cii 

cliniquc sort  du cadrc dr lii prBwntc. cnquPte. 

z 1’ h 4 ,\I a1 E N  F .1!7 s I ’  ri ( I  

Kine a m  proximalen Tihiaentlc \on 80 bis 120 ‘Tagcn altcn Kaninchcn 
ausgefuhrtc I’:l)iphyscodcsc hat lteirie [Virkung auf das 1,Bngenwachs- 
turn des distalcn Elides dcr Tibia, otir*r doch iiur ganz unhctlcutcndc 
IYirkung. Die Fragc der  Anw\.cwdharkcbit dicscs Ergcbniwcs auf klini- 
schc Fiillc lie# ausserhalb tier Aufgahe der  vorl icypden Untcrsuchung. 
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