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ABSTRACT 

In an i n v e s t i g a t i o n  of deep venous thrombosis and pulmonary embolism, w h e r e  

n e i t h e r  d e x t r a n  nor  o t h e r  a n t i t h r o m b o t i c  drug prophylaxis  was employed, 30 

p a t i e n t s  s u b j e c t e d  t o  t o t a l  h i p  replacement under g e n e r a l  a n a e s t h e s i a  were ran- 

domly a l l o t t e d  t o  one of two groups.  One group (n=15) r e c e i v e d  t o c a i n i d e ,  an 

o r a l  analogue of  l i d o c a i n e  , as a means of prevent ing  thromboembolism; t h e  o t h e r  

group (n=15) served  as a c o n t r o l .  I n  p a t i e n t s  given t o c a i n i d e  t h e  frequency of  

deep venous thrombosis involv ing  t h e  femoral ve ins  , as observed a t  phlebography , 
w a s  60 % (9  of  15),  and i n  t h e  c o n t r o l  group 

pulmonary embolism, a s  determined by pulmonary p e r f u s i o n  lung scanning,  w a s  

20 % ( 3  of  15) i n  t h e  t o c a i n i d e  group and 33 Z (5  of  15) i n  the  c o n t r o l  group. 

It w a s  concluded t h a t  t o c a i n i d e  a d m i n i s t r a t i o n  had no e f f e c t  as an antithrombo- 

embolic agent .  Phlebography r e v e a l e d  t h a t  t h e  p a t t e r n  of  deep venous thrombosis 

a f t e r  t o t a l  h i p  replacement was c h a r a c t e r i z e d  by a h i g h  frequency of i s o l a t e d  

t h i g h  v e i n  thrombi i n  t h e  o p e r a t e d  leg ,  probably r e l a t e d  t o  t h e  s u r g i c a l  pro- 

cedure.  A f i n d i n g  of p o s s i b l e  c l i n i c a l  s i g n i f i c a n c e  was  t h a t  p a t i e n t s  g iven  

t o c a i n i d e  had a s i g n i f i c a n t l y  lower i n t r a o p e r a t i v e  blood l o s s  t h a n  c o n t r o l  

p a t i e n t s .  

7 3  % (11 of  15). The frequency of 

INTRODUCTION 

Deep venous thrombosis i s  a common complicat ion fo l lowing  s u r g i c a l  proce- 

dures .  It appears  t o  occur  p a r t i c u l a r l y  i n  p a t i e n t s  undergoing major orthopae- 

d i c  h i p  s u r g e r y ,  where t h e  inc idence  has  been r e p o r t e d  t o  vary from 20 t o  80 % 

depending on t h e  technique used f o r  d iagnos ing  t h e  thrombosis and t h e  n a t u r e  

of  t h e  p r o p h y l a c t i c  measures ( 9 ) .  Our observa t ions  t h a t  t h i g h  v e i n  thrombi 

a f t e r  t o t a l  h i p  replacement w e r e  i n v a r i a b l y  a t t a c h e d  t o  t h e  venous w a l l  of  t h e  

femoral v e i n s  i n  t h e  reg ion  of  t h e  s u r g i c a l  area would seem t o  i n d i c a t e  l o c a l  

e n d o t h e l i a l  damage w i t h  consequent thrombus format ion  ( 6 ) .  Venous e n d o t h e l i a l  

damage h a s  been shown t o  b e  produced by massive adhesion of leukocytes  t o  

v e n u l a r  endothel ium and t r a n s e n d o t h e l i a l  m i g r a t i o n  of leukocytes  towards a 
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chemotact ic  c e n t e r  - i . e .  t h e  s u r g i c a l  wound (3, 13). F u r t h e r ,  i t  has  been 

found t h a t  white-cel l - induced e n d o t h e l i a l  damage can be blocked by l i d o c a i n e  

(3, 13). Thus, Cooke e t  a l .  ( 2 )  found i n  1 9 7 7  t h a t  l i d o c a i n e  g iven  as an i n t r a -  

venous i n f u s i o n  i n t r a o p e r a t i v e l y  and f o r  t h e  fo l lowing  s i x  p o s t o p e r a t i v e  days 

i n  p a t i e n t s  s u b j e c t e d  t o  t o t a l  h i p  replacement s i g n i f i c a n t l y  reduced t h e  i n c i -  

dence of deep venous thrombosis as compared w i t h  t h a t  i n  a c o n t r o l  group given 

5 % dext rose .  Recent ly  i t  h a s  been shown t h a t  t o c a i n i d e ,  a pr imary amine ana- 

logue of l i d o c a i n e ,  a l s o  b locks  leukocyte  locomotion and thus  p o s s i b l y  p r e v e n t s  

e n d o t h e l i a l  damage ( 1 2 ) .  

The aim of t h e  p r e s e n t  i n v e s t i g a t i o n  w a s  t h e r e f o r e  t o  s e e  whether  t o c a i n i d e  

had t h e  same e f f i c a c y  a s  t h a t  r e p o r t e d  f o r  in t ravenous  l i d o c a i n e  ( 2 )  i n  the  

prophylaxis  of deep venous thrombosis a f t e r  t o t a l  h i p  replacement .  Tocainide 

would o f f e r  s i g n i f i c a n t  p r a c t i c a l  advantages over  l i d o c a i n e ,  s i n c e  i t  does not  

undergo r a p i d  h e p a t i c  metabolism and could t h e r e f o r e  be adminis te red  o r a l l y .  

With a b i o l o g i c a l  h a l f - l i f e  of about  13.5 h i t  would be employed i n  a two o r  

t h r e e  times a day o r a l  dosage schedule  ( 1 6 ) .  

PATIENTS AND METHODS 

P a t i e n t s  

T h i r t y - t h r e e  p a t i e n t s  s u f f e r i n g  from s e v e r e  o s t e o a r t h r i t i s  of t h e  h i p  j o i n t  

and undergoing t o t a l  h i p  replacement e n t e r e d  t h e  s tudy .  The p a t i e n t s  were ran- 

domly a l l o t t e d ,  accord ing  t o  t h e i r  d a t e  of b i r t h ,  t o  one of two groups,  one 

group of 1 7  p a t i e n t s  who were given t o c a i n i d e ,  and a c o n t r o l  group of 16  pa- 

t i e n t s .  Three p a t i e n t s  were l a t e r  excluded from t h e  s tudy:  one p a t i e n t  i n  t h e  

t o c a i n i d e  group because of s e v e r e  nausea and a n o t h e r  owing t o  t e c h n i c a l  d i f f i -  

c u l t i e s  wi th  the  p o s t o p e r a t i v e  phlebographic  examinat ion,  and one p a t i e n t  i n  

t h e  c o n t r o l  group, because of v a r i c o s e  v e i n s .  The remaining 30 p a t i e n t s ,  15 pa- 

t i e n t s  i n  each group, had no h i s t o r y  o r  symptoms of h e a r t  o r  lung d i s e a s e ,  d i a -  

b e t e s ,  p rev ious  thromboembolism, v a r i c o s e  v e i n s ,  o r  l e g  u l c e r s ,  and a l l  were 

inc luded  i n  t h e  s tudy .  

I n v e s t i g a t i o n  scheme 

I n  o r d e r  t o  compare t h e  frequency of thromboembolism between t h e  two groups 

of  p a t i e n t s  wi thout  t h e  i n f l u e n c e  of  f a c t o r s  o t h e r  than t h e  e f f e c t  of t o c a i n i d e  

a d m i n i s t r a t i o n ,  a l l  drugs wi th  known a n t i p l a t e l e t  a c t i v i t y  were withdrawn f o r  

10  days b e f o r e  o p e r a t i o n ,  dur ing  o p e r a t i o n  and f o r  11 days p o s t o p e r a t i v e l y .  For  

t h e  same reason no dext ran ,  hepar in  o r  o t h e r  thromboprophylact ic  agents  were 

given dur ing  t h i s  p e r i o d .  Chest radiography combined w i t h  p e r f u s i o n  lung  

scanning was performed t h r e e  days p r e o p e r a t i v e l y .  

Eleven days p o s t o p e r a t i v e l y  t h e s e  procedures  were repea ted ,  t o g e t h e r  wi th  b i -  

l a t e ra l  phlebography. Both groups fol lowed t h e  same phys io therapy  program, with 
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e a r l y  a d u l a t i o n .  The p o l i c y  has  been t o  permi t  s t a n d i n g  w i t h  f u l l  weight- 

b e a r i n g  on t h e  day a f t e r  o p e r a t i o n .  

Adminis t ra t ion  of  t r i a l  drug 

The p a t i e n t s  of t h e  t o c a i n i d e  group took t h e i r  f i r s t  dose of t o c a i n i d e ,  

400 mg o r a l l y ,  72 h b e f o r e  s u r g e r y ,  and cont inued t o  t a k e  t h i s  dose 8 hour ly  

b e f o r e  o p e r a t i o n  and f o r  11 days p o s t o p e r a t i v e l y .  Blood samples f o r  determina- 

t i o n  of t h e  plasma t o c a i n i d e  l e v e l  w e r e  taken immediately b e f o r e  o p e r a t i o n ,  

immediately a f t e r  o p e r a t i o n ,  3 and 6 h p o s t o p e r a t i v e l y  and on t h e  Znd, 4 t h ,  

7Lh and 11th  days a f t e r  o p e r a t i o n .  

The i n v e s t i g a t i o n  was approved by t h e  E t h i c a l  Committee of t h e  Facul ty  of 

Medicine, U n i v e r s i t y  of Uppsala. The p a t i e n t s  gave t h e i r  informed consent .  No 

complicat ions occurred  i n  a s s o c i a t i o n  with t h e  s tudy .  

Anaes thes ia  

I n  both  groups genera l  a n a e s t h e s i a  w a s  induced by a s l e e p  dose of  thiopen- 

tone and muscular  r e l a x a t i o n  w a s  achieved wi th  pancuronium bromide. Anaes thes ia  

w a s  maintained w i t h  n i t r o u s  oxide and in t ravenous ly  adminis te red  f e n t a n y l  and 

pancuronium bromide. I n t e r m i t t e n t  p o s i t i v e  p r e s s u r e  v e n t i l a t i o n  w a s  d e l i v e r e d  

v i a  an endot rachea l  tube .  For  r e v e r s a l  of neuromuscular b lock ,  a t r o p i n e  and 

pros t igmine  were given.  Naloxone was adminis te red  when r e q u i r e d  t o  c o u n t e r a c t  

p o s t o p e r a t i v e  f e n t a n y l  drowsiness .  

Opera t ive  procedure 

A l l  o p e r a t i o n s  were performed w i t h  a s t a n d a r d i z e d  technique by t h e  same 

surgeon. The p a t i e n t s  l a y  supine  and a l a t e r a l  i n c i s i o n  w a s  made. N o  t rochan-  

t e r i c  osteotomy was  performed. A c r y l i c  bone cement w a s  used f o r  f i x a t i o n  of t h e  

Charnley t o t a l  h i p  p r o s t h e s e s .  Opera t ive  blood l o s s  w a s  e s t i m a t e d  by measuring 

t h e  blood i n  t h e  s u c t i o n  c o n t a i n e r  and by weighing swabs and drapes.  Postopera- 

t i v e  blood lo s s  was c a l c u l a t e d  from s u c t i o n  drainage b o t t l e s .  Care w a s  t aken  

t o  r e p l a c e  blood l o s s  by packed r e d  c e l l s ,  balanced g l u c o s e - e l e c t r o l y t e  so lu-  

t i o n s  and whole blood i n t r a -  and p o s t o p e r a t i v e l y .  No d e x t r a n  o r  o t h e r  c o l l o i d a l  

s o l u t i o n  w a s  given.  

Phlebogr,, 'TV 

B i l a t e r a l  phlebography w a s  c a r r i e d  o u t  11 days p o s t o p e r a t i v e l y .  The p a t i e n t  

l a y  supine  on a u n i v e r s a l  X-ray t a b l e  w i t h  a motor-driven t a b l e  top (S i regraph ,  

Siemens). The t a b l e  w a s  t i l t e d  about  60'. A f t e r  p u n c t u r e  of  a d o r s a l  f o o t  v e i n ,  

c o n t r a s t  medium (Urograf in  45 %; Schering)  was i n j e c t e d  under f l u o r o s c o p i c  

c o n t r o l .  Fi lms were exposed over  t h e  lower l e g  i n  f r o n t a l  and l a t e r a l  p ro jec-  

t i o n s  w i t h  and wi thout  a t o u r n i q u e t  around t h e  ankle .  Sometimes a t o u r n i q u e t  
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was a l s o  used above t h e  knee f o r  b e t t e r  c o n t r a s t  f i l l i n g  of t h e  s o l e a l  and 

gastrocnemic v e i n s .  The t h i g h  and p e l v i c  ve ins  were examined only  i n  t h e  fron- 

t a l  view. The t o t a l  amount of c o n t r a s t  medium given  averaged about  200 m l .  Deep 

venous thrombosis was diagnosed i f  a d e f e c t  appeared on t h e  phlebogram, i . e .  

(1) a c o n t r a s t  f i l l i n g  d e f e c t  seen  on a t  least  two f i lms  o r  ( 2 )  non-visual iza-  

t i o n  of  a deep v e i n  combined wi th  c o l l a t e r a l  c i r c u l a t i o n .  The phlebograms were 

s c r u t i n i z e d  by an exper ienced  r a d i o l o g i s t  who was unaware of  t h e  group t o  which 

t h e  p a t i e n t  belonged. 

S c i n  t i e raohv 

P e r f u s i o n  lung scanning  w a s  performed p r e o p e r a t i v e l y  and r e p e a t e d  11 days 

p o s t o p e r a t i v e l y ,  i n  an i d e n t i c a l  manner on t h e  two occas ions .  Pulmonary perfu-  

s i o n  images w e r e  ob ta ined  w i t h  a s c i n t i l l a t i o n  camera (Radicamera, General 

E l e c t r i c )  a f t e r  in t ravenous  a d m i n i s t r a t i o n  of  100 MegaEiequerele of  "?Cechne- 

t ium-labe l led  macroaggregated human serum albumin (Kabi Diagnos t ica)  . A low- 

energy h i g h - r e s o l u t i o n  p a r a l l e l - h o l e  c o l l i m a t o r  was used. Imaging w a s  s t a r t e d  

immediately a f t e r  i n j e c t i o n .  One f r o n t a l ,  one d o r s a l  and one 45' d o r s a l  ob l ique  

p r o j e c t i o n  were recorded f o r  each lung.  The purpose of  t h e  p r e o p e r a t i v e  pulmo- 

nary p e r f u s i o n  scanning w a s  t o  d i s c l o s e  any v a r i a t i o n s  i n  t h e  pulmonary perfu-  

s i o n  p a t t e r n  and thus  reduce t h e  r i s k  of  " f a l s e  p o s i t i v e  p e r f u s i o n  defec ts" .  

Pulmonary embolism was diagnosed i f  a new d e f e c t  w i t h  a s t r i c t l y  segmental o r  

l o b a r  c o n f i g u r a t i o n  appeared on t h e  p o s t o p e r a t i v e  p e r f u s i o n  lung  s c a n ,  and i f  

no o t h e r  cause o f  t h e  d e f e c t  could be found a t  radiography.  Minor o r  a t y p i c a l  

p e r f u s i o n  d e f e c t s  on t h e  p o s t o p e r a t i v e  pulmonary p e r f u s i o n  scan  were not  diag- 

nosed as pulmonary embolism. 

Plasma t o c a i n i d e  c o n c e n t r a t i o n s  were determined by high-performance l i q u i d  

chromatography as descr ibed  by Lpgerstram and Persson (5 ) .  The de termina t ions  

were k i n d l y  c a r r i e d  o u t  a t  t h e  Departments of  A n a l y t i c a l  Chemistry and Bio- 

chemistry,  AB HHssle, Mj lnda l ,  Sweden. 

S t a t i s t i c a l  methods 

Student's t - t e s t  was used f o r  comparison of  cont inuous v a r i a b l e s .  A Chi- 

square  tes t  w i t h  Yates' c o r r e c t i o n  was used f o r  f o u r f o l d  t a b l e s .  

RESULTS 

The c o n t r o l  and t o c a i n i d e  groups d i d  n o t  d i f f e r  s i g n i f i c a n t l y  i n  age ,  s e x  

d i s t r i b u t i o n ,  h e i g h t l w e i g h t  r a t i o  o r  d u r a t i o n  of a n a e s t h e s i a  o r  o p e r a t i o n .  

I n  t h i s  series of p a t i e n t s  i t  was a c o n s t a n t  a i m  t o  r e p l a c e  both  i n t r a o p e r a -  

t i v e  and p o s t o p e r a t i v e  b lood  l o s s e s  immediately and completely by e l e c t r o l y t e -  

g lucose  s o l u t i o n s ,  packed r e d  cel ls  and whole blood i n  o r d e r  t o  avoid reduc- 
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t i o n s  i n  t h e  c i r c u l a t i n g  blood volume. I n t r a o p e r a t i v e  b lood  lo s s  and i n t r a o p e r a -  

t i v e  t r a n s f u s i o n  requirements  were s i g n i f i c a n t l y  s m a l l e r  i n  p a t i e n t s  given 

t o c a i n i d e .  There w e r e  no d i f f e r e n c e s  i n  hematocr i t  va lues  e i t h e r  when measured 

immediately p o s t o p e r a t i v e l y  o r  l a t e r  i n  t h e  p o s t o p e r a t i v e  course .  

The s tudy  w a s  s topped  a f t e r  30 p a t i e n t s  (15 p a t i e n t s  i n  each  group) ,  because o f  

t h e  high inc idence  of deep venous thrombosis and pulmonary embolism. A s e n s i t i v e  

phlebographic  technique was  employed and a l l  thrombi d e t e c t e d ,  no m a t t e r  how 

s m a l l ,  w e r e  recorded as deep venous thrombosis. The frequency of deep venous 

thrombosis i n v o l v i n g  both  t h e  c a l f  and t h i g h  ve ins  w a s  73 Z i n  t h e  c o n t r o l  group, 

and 6 0  Z i n  p a t i e n t s  given t o c a i n i d e .  

The s i t e ,  e x t e n s i o n  and d i s t r i b u t i o n  of deep venous thrombosis are i l l u s t r a t e d  

schemat ica l ly  f o r  bo th  groups of p a t i e n t s  i n  F igs  1 and 2 ,  which a l s o  p r e s e n t  

the  p a t i e n t s  who developed pulmonary embolism. 

One i n t e r e s t i n g  o b s e r v a t i o n  i s  t h a t  t h i g h  v e i n  thrombi had formed as s e p a r a t e d  

e n t i t i e s  i n  t h e  op,erated l e g .  Only one of 20 t h i g h  v e i n  thrombi was i n  cont inui -  

t y  w i t h  a thrombus i n  a c a l f  v e i n .  Furthermore,  p a t i e n t s  developing pulmonary 

embolism always had phlebographic  s i g n s  of deep venous thrombosis involv ing  t h e  

femoral v e i n s .  I n  f i v e  p a t i e n t s  i n  t h e  c o n t r o l  group pulmonary embolism was 

diagnosed on t h e  p o s t o p e r a t i v e  p e r f u s i o n  lung scan .  Three of them had c l i n i c a l  

symptoms of  t h i s  condi t ion ,  such as c h e s t  p a i n  and cough. Three p a t i e n t s  i n  t h e  

t o c a i n i d e  group had pulmonary embolism and i n  one of them t h i s  gave r i s e  t o  

symptoms. Thus, no s i g n i f i c a n t  d i f f e r e n c e s  were observed between t h e  c o n t r o l  

and t o c a i n i d e  groups i n  e i t h e r  t h e  frequency of deep venous thrombosis in-  

vo lv ing  t h e  c a l f  o r  t h i g h  v e i n s ,  o r  the  frequency of pulmonary embolism. 

Plasma l e v e l s  of t o c a i n i d e  a r e  g iven  i n  Table 5.  A l l  va lues  were w i t h i n  t h e  

t h e r a p e u t i c  range f o r  an a n t i a r r h y t m i c  e f f e c t  ( 4 ) .  

Adverse r e a c t i o n s  such as nausea and s k i n  rash  occurred  i n  f o u r  p a t i e n t s  of t h e  

t o c a i n i d e  group, I n  one of  t h e s e  p a t i e n t s  the  t r i a l  had t o  be t e r m i n a t e d  be- 

cause of  s e v e r e  nausea. This  p a t i e n t  was  t h e r e f o r e  excluded from t h e  s tudy .  

Table  1. 
r a t i o ,  d u r a t i o n  of a n a e s t h e s i a  and d u r a t i o n  of o p e r a t i o n .  Mean va lues  and 
s t a n d a r d  d e v i a t i o n s  are given.  

D i s t r i b u t i o n  of t h e  two groups o f  p a t i e n t s  by s e x ,  a g e ,  h e i g h t l w e i g h t  

n Female Age Height  Dura t ion  of  Dura t ion  of r a t i o  Male (years )  Weight a n a e s t h e s i a  o p e r a t i o n  
( m i d  ( m i d  

Cont ro l  15 1 65.956.2  2 .17 i0 .22  221236 1 5 7 i 3 3  

2 0 8 i 3 8  141i40 Tocainide 15 - 62.228.6 2 .23k0.31  

8 
5 

10 
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P = Pulmonary embolism 

General onesthesio 

P 
VEIN(S) 0 0 0 0 

Poi No 1 2 3 4 5 

Fig .  1 

S chema ti  c rep  r e s e n t  a t  i on 
of s i t e ,  e x t e n s i o n  and 
d i s t r i b u t i o n  of  deep 
venous thrombosis and o f  
pulmonary embolism i n  
c o n t r o l  p a t i e n t s .  

= S i t e  of o p e r a t i o n ,  
r i g h t  o r  l e f t  l e g .  
P = Pulmonary embolism. 

F i e .  2 

P = Pulmonary embdism 
0 = Operated leg 

D D 

Schematic r e p r e s e n t a t i o n  
of s i t e ,  e x t e n s i o n  and 
d i s t r i b u t i o n  of deep 
venous thrombosis and o f  
pulmonary embolism i n  
p a t i e n t s  r e c e i v i n g  t o c a i -  
n ide  . 

= S i t e  o f  o p e r a t i o n ,  
r i g h t  o r  l e f t  l e g .  
P = Pulmonary embolism. 

6 ' 7  ' 8  ' 9  ' l 0 ' 1 l ' 1 2 ' 1 3 ' 1 4 ' l 5 '  
General anesthesia. tocainide 
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Table 2 .  I n t r a o p e r a t i v e  blood loss  as e s t i m a t e d  by measurement o f  blood i n  t h e  
s u c t i o n  c o n t a i n e r  and weighing of  swabs and drapes ,  i n t r a o p e r a t i v e  blood t r a n s -  
f u s i o n  and p o s t o p e r a t i v e  h e m a t o c r i t  i n  t h e  two groups o f  p a t i e n t s .  Mean va lues  
and s t a n d a r d  d e v i a t i o n s  a r e  g iven .  

I n t r a o p e r a t i v e  I n t r a o p e r a t i v e  EVF immediately EVF 2nd 
blood loss  blood t r a n s f u -  p o s t o p e r a t i v e l y  postopera-  
(ml) s i o n  (ml) t i v e  day 

Cont ro l  1737t456 1760 t422  38.352.9 36.2+3 .O 

Tocainide 129 3 f 3 1 5  1300+304 38 .2 t3 .5  36 .1 t3 .2  
p < 0.01 p < 0.01 

Table  3 .  Phlebographic  f i n d i n g s  

Normal I s o l a t e d  c a l f  C a l f  and t h i g h  Thigh v e i n  thrombo- 
v e i n  thrombosis v e i n  thrombosis s i s  w i t h o u t  c a l f  

v e i n  thrombosis 

Control  4 0 10 1 

Tocainide 3 3 4 5 

Table  4 .  P e r f u s i o n  lung  scan  f i n d i n g s  

Normal S e g w n t a l  p e r f u s i o n  Minor o r  a t y p i c a l  
d e f e c t ( s )  (Pulmonary p e r f u s i o n  d e f e c t s  
embolism 

Control  7 5 3 

Tocainide 10 3 2 

Table 5 .  Tocainide c o n c e n t r a t i o n s ,  umol/l 

Day 0 

Immediately Immediately 3 h 6 h 2 4 7 11 
b e f o r e  op a f t e r  op pos top days postop 

Me an 22.8 31.1 33.5 27.9 29.8 30 .3  27.1 25 .3  

SD 6 . 5  7 .3  7.6 5 .4  7.0 8 .5  8.6 6 . 8  

n 14 14  15 14 14  14 11 13 
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DISCUSS I O N  

I n  t h i s  i n v e s t i g a t i o n  deep venous thrombosis w a s  diagnosed by phlebography . 
A l l  deep v e i n s ,  i n c l u d i n g  t h e  muscle ve ins  of t h e  c a l f ,  were inc luded  and tfie 

deep v e i n s  were examined up t o  t h e  confluence w i t h  t h e  i n f e r i o r  vena cava. A l l  

thrombi d e t e c t e d ,  no m a t t e r  how s m a l l ,  were recorded as  deep venous thrombosis ,  

which might be one e x p l a n a t i o n  f o r  t h e  high frequency of t h i s  c o n d i t i o n .  The 

e x c l u s i o n  of bo th  c o l l o i d a l  and pharmacological  thromboprophylact ic  agents  i n  

t h i s  s e r i e s  of p a t i e n t s  would be another  c o n t r i b u t o r y  f a c t o r .  

The p e r f u s i o n  lung  s c a n  i s  very s e n s i t i v e ,  f a l s e  n e g a t i v e  r e s u l t s  b e i n g  

extremely rare ( 1 4 ,  15) .  F a l s e  p o s i t i v e  r e s u l t s  are common and any observed 

p e r f u s i o n  d e f e c t s  should be  compared w i t h  t h e  f i n d i n g s  i n  t h e  c h e s t  X-ray, as  

c o n d i t i o n s  o t h e r  t h a n  pulmonary emboli, such as pneumonia, a t e l e c t a s e s  and 

p l e u r a l  e f f u s i o n s  can g ive  r ise  t o  p e r f u s i o n  d e f e c t s  (10 ) .  The s p e c i f i c i t y  of 

t h e  p e r f u s i o n  scan  can be  improved by a c c e p t i n g  only segmental  o r  l o b a r  d e f e c t s  

a s  d i a g n o s t i c  of pulmonary embolism, and only i f  no o t h e r  cause of t h i s  d e f e c t  

can be  found a t  c h e s t  X-ray. I n  t h e  p r e s e n t  p a t i e n t s  minor o r  a t y p i c a l  perfu-  

s i o n  d e f e c t s  could be expla ined  by p a t h o l o g i c a l  f i n d i n g s  of t h e  rad iograph .  

I n  t h i s  series of randomized p a t i e n t s ,  t o c a i n i d e ,  an o r a l  analogue of l i d o -  

c a i n e ,  had no b e n e f i c i a l  e f f e c t  i n  prevent ing  deep venous thrombosis o r  pulmo- 

nary  embolism a f t e r  t o t a l  h i p  replacement .  This  i s  c o n t r a r y  t o  t h e  r e s u l t s  w i t h  

l i d o c a i n e  found by Cooke e t  a l .  ( 2 ) .  I t  s e e m  t h e r e f o r e  t h a t  f a c t o r s  o t h e r  than  

leukocyte  adhesion and t r a n s e n d o t h e l i a l  m i g r a t i o n  w i t h  consequent e n d o t h e l i a l  

damage i n  the  opera ted  l e g  - as  sugges ted  by Cooke e t  a l .  ( 2 )  - were respon- 

s i b l e  f o r  t h e  format ion  of deep venous thrombi i n  our  p a t i e n t s .  From t h i s  s t u d y ,  

i t  can moreover be  concluded,  t h a t  deep venous thrombosis a f t e r  t o t a l  h i p  re- 

placement i s  of two main types :  

caused by stasis and g e n e r a l  e f f e c t s  of trauma, and 2) thrombosis caused by 

l o c a l  f a c t o r s  i n v o l v i n g  t h e  t h i g h  ve ins  on t h e  s i d e  of surgery .  I t  i s  very un- 

l i k e l y  t h a t  l o c a l  a n a e s t h e t i c s  have any e f f e c t  i n  c o u n t e r a c t i n g  a r e t a r d e d  

blood flow (8) o r  g e n e r a l  e f f e c t s  of  trauma such as  an i n c r e a s e d  tendency t o  

c l o t t i n g  and impaired f i b r i n o l y t i c  f u n c t i o n  ( 7 ) .  Furthermore, i n  t h e  l i g h t  of 

t h e  r e c e n t  f i n d i n g s  by Stamatakis  e t  a l .  (ll), i t  a l s o  seems very u n l i k e l y  t h a t  

l o c a l  a n a e s t h e t i c s  a r e  a b l e  t o  i n f l u e n c e  t h e  e n d o t h e l i a l  damage caused by t h e  

o p e r a t i v e  procedure .  These au thors  found, w i t h  t h e  a i d  of i n t r a o p e r a t i v e  

phlebography, t h a t  s e v e r e  d i s t o r t i o n s  of t h e  femoral v e i n s  occur  as a r e s u l t  of  

manipula t ion  of t h e  o p e r a t i v e  l e g  dur ing  surgery .  This  probably causes  endothe- 

l i a l  damage and thereby  i n i t i a t e s  thrombus formation,  and could e x p l a i n  t h e  

h igh  i n c i d e n c e  of  deep venous thrombosis i n  t h e  t h i g h  on t h e  o p e r a t e d  s i d e  i n  

t h e  p r e s e n t  i n v e s t i g a t i o n .  

F i n a l l y ,  a f i n d i n g  o f  bo th  s t a t i s t i c a l  and p o s s i b l e  c l i n i c a l  s i g n i f i c a n c e  was 

the lower i n t r a o p e r a t i v e  blood lo s s  i n  p a t i e n t s  given t o c a i n i d e .  I t  h a s  been 

1) Thrombosis i n  t h e  lower l e g ,  probably 
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shown (1) t h a t  l o c a l  a n a e s t h e t i c s  of t h e  amide type i n c r e a s e  t h e  v a s c u l a r  tone 

and thereby  reduce t h e  blood flow t o  t h e  o p e r a t i o n  wound. Though t h i s  f i n d i n g  

could be due t o  an e f f e c t  of t o c a i n i d e  on p e r i p h e r a l  v a s c u l a r  r e s i s t a n c e ,  t h e r e  

were no s i g n i f i c a n t  changes i n  blood p r e s s u r e  between t h e  two groups noted 

e i t h e r  dur ing  o r  a f t e r  t h e  o p e r a t i o n .  Furthermore,  t h e  t o c a i n i d e  t r e a t e d  pa- 

t i e n t s  were, on average,  younger, less obese and had s h o r t e r  d u r a t i o n  of opera- 

t i o n ,  a l l  o f  which should  c o n t r i b u t e  t o  reduced blood l o s s .  I n  view o f  t h e s e  

observa t ions  t h e  e x a c t  r o l e  of  t o c a i n i d e  i n  t h e  r e d u c t i o n  of i n t r a o p e r a t i v e  

blood l o s s  remains s p e c u l a t i v e .  

To conclude:  

The p a t t e r n  of  deep venous thrombosis fo l lowing  t o t a l  h i p  replacement i s  

c h a r a c t e r i z e d  by a h igh  frequency of  i s o l a t e d  t h i g h  v e i n  thrombi i n  t h e  opera- 

t e d  l e g ,  probably r e l a t e d  t o  t h e  s u r g i c a l  manipulat ion.  Adminis t ra t ion  of to- 

c a i n i d e ,  an o r a l  analogue of  l i d o c a i n e ,  has  no e f f ec t  i n  reducing t h e  frequency 

o f  deep venous thrombosis. However, t o c a i n i d e  a d m i n i s t r a t i o n  w a s  a s s o c i a t e d  wi th  

a s i g n i f i c a n t l y  reduced i n t r a o p e r a t i v e  blood l o s s ,  which saves  donor b lood .  
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