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The s ta te  of the mic roc i rcu la t ion  of the synovial  m e m b r a n e s  in venous s t a s i s  was inves t i -  
gated in dogs. After  l igation of the f e m o r a l  vein dis turbance of the blood flow leads to 
changes in the mic roc i rcu la t ion  in the synovial  m e m b r a n e s  and to congestion of the venules.  
Thinning of the cap i l l a ry  walls  and the fo rmat ion  of swell ings and p ro t rus ions  a r e  observed .  
The s e v e r i t y  of the changes in the vesse l  wall  depends on the ca l iber  of the vesse l s .  One 
month a f te r  l igat ion of the vein,  the signs of s t a s i s  in the t i s sues  of the a r t i cu la r  capsule 
a re  reduced,  indicating the development  of a co l la te ra l  venous circulat ion.  
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Despite  many invest igat ions of the venous c i rcula t ion of the l imbs  [1-3, 5, 6] none have been devoted 
to  the cha r ac t e r i s t i c s  of the vesse l  walls  in the synovial  m e m b r a n e s  during a dis turbance of the venous 
drainage f r o m  the soft  t i s sues .  

The p r e sen t  invest igat ion was c a r r i e d  out for  this purpose .  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were  c a r r i e d  out on 32 dogs. Venous s t a s i s  was produced in the r ight  hind l imb by l i t a -  
gation of the f emora l  vein below the level  of recept ion  of the grea t  saphenous vein. The animals  were  kil led 
6 h and 1, 6, and 32 days af ter  the opera t ions .  The mic roc i rcu la t ion  of the synovial  m e m b r a n e s  of the knee 
joint and tendons of the long musc les  of the calf in the f i b ro -os seous  canal  were  investigated.  Blood v e s -  
se l s  of the left  hind l imb se rved  as the control .  The ma te r i a l  was s ta ined with s i l ve r  ni t ra te  by Kupr iyanov ' s  
method [4]. 

E X P E R I M E N T A L  R E S U L T S  

Ligation of the f e m o r a l  vein did not lead to complete  cessa t ion of the venous outflow, for  the s u p e r -  
f ic ia l  veins of the l imb pa r t l y  compensate  for  the dis turbed blood flow.along the deep veins.  The congestion 
of the subcutaneous veins developing under these  conditions can be s een  by s imple  external  inspection of the 
l imb.  The pa t t e rn  of the venous network on the thigh and leg was sha rp ly  defined; va r i ce s  and communica -  
tions between the deep and super f ic ia l  veins ,  fi l led with blood, could be seen.  

In to ta l  p r epa ra t ions  of the synovial  m e m b r a n e s  a dense network of ves se l s  was revea led .  The cons t r ic ted  
a r t e r i o l e s  were  lost  among the  dilated cap i l l a r i e s ,  pos tcap iUar ies ,  and venules (Fig.  1). The outlines of the v e s -  
se ls  of the venous par t  of the mic  roc i rcula t ion  were  indist inct .  The density of the vascu la r  network was sharp ly  
i nc rea sed  on account of the i nc r ea s e  of the d i ame te r  of the pos tcap i l l a ry  venules and al l  the r e s e r v e  capi l -  
l a i r e s .  

By photography under high power  of the mic roscope  the vesse l s  of the synovial  sheath  and synovial  
m e m b r a n e  showed evidence of venous s tas i s  (Fig. 2). The collecting venules were  distended with blood. 
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Fig. 1. Vascular network of synovial sheath 
of a muscle tendon f rom the dog hind limb: 
a) exper iment  (flexor hallucis longus); b) con- 
t ro l  (extensor digi torum communis).  Impreg-  
nated with s i lver  by Kupriyanov's  method 
(24.5 • 

Fig. 2. Fragment  of vascular  network of synovial 
sheath of tendon of extensor  digi torum communis in 
a dog. Experimental  side (63 x). 
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Fig. 3. Lymphatic capi l lary  in wall of synovial sheath of 
tendon of extensor  dtgi torum communis in a dog. Exper -  
imental  side (24.5 x). 

The i r r egu la r  walls of the venules appeared thickened as a resu l t  of juxtamural  s tas is  of leukocytes and 
deposition of fibrin. 

The microc i reu la t ion  of the synovial membranes  of the joints plays a mainly r e so rp t ive  ro le ,  which 
accounts for  the absence of effusion into the joint. The abundance of postcapi l lar ies  and venules d i rec t ly  
beneath the layer  of synovial  lining cells provides for evacuation of fluid f rom the joint cavity and f r o m  
the synovial sheaths.  No obstruct ion to the mechanical  mobili ty of the joint surfaces  a r i s e s .  Limitation 
of movement  in joints,  or in te r fe rence  with the sliding movements  of tendons is caused by s tas is  of blood 
in the vesse ls  with its inevitable consequence - the accumulation of fluid in the interst i t ial  spaces and, in 
pa r t i cu la r ,  whereve r  there  is fat ty a r eo l a r  t issue.  In such places abundant capi l lary  networks a re  found, 
with lymphatic  vesse ls  passing through. 

Obstruction to the venous outflow is r e f l ec ted  in the state  of the lymphatic channels. On the side of 
the operation the lymphatic capi l lar ies  and vessels  of the limb showed fea tures  of lymphostas is .  Along the 
course  of the lymphatic capi l lar ies  and postcapi l lar ies  pro t rus ions  (Fig. 3) were  fo rmed  with thin walls.  
The p re sence  of paravasa l  fluid in the surrounding t issues  increased  their  t rans lucency.  

The slow lymph flow under these conditions was able to increase  the volume of t ranspor ted  fluid by 
not more  than twice. 

These  observat ions  showed that the blood flow in the postcapi l lar ies  and venules was ve ry  variable .  
However,  this was not always accompanied by sharp  changes in the geomet ry  of the vascular  network of the 
synovial membranes .  The degree  of these changes var ied  for  vemfles and veins of different o rde r s .  The 
intens ity of the anatomical  changes depended on the degree  of edema; the stage of p res tas i s  was accompanied 
by less  marked s t ruc tura l  abnormal i t ies  of the vascular  network." the loops of vesse ls  did not r each  thei r  
l a rges t  s ize and disproport ion between the afferent  and ef ferent  components was not par t icu la r ly  severe .  

In the la te r  stage af ter  l igation of the femora l  vein the evidence of s tas is  diminished, the edema of 
the joint subsided, and movements  of the l imb were  r e s to r ed .  These changes indicate the appearance of 
developed col la tera ls  of the venous sy s t em and improvement  of the lymphatic drainage.  As a resu l t ,  the 
pic ture  of the mieroc i rcu la t ion  in the synovial membranes  r e tu rned  to normal .  
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