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Abstract - Background: Unilateral lumbar sympathectomy involved that increased
skin temperature on the ipsilateral foot and simultaneously decreased temperature on
contralateral foot. In the neurolyzed extremity, blood flow increased at the expense of
contralateral blood flow. The compensatory distribution of blood is called “borrowing-
lending” phenomenon (DeBakey. 1947), on which few reported on the account of thoracic
sympathetic neurolysis, hence effects of volume preload on the phenomenon were elucidated
under radiofrequency neurolysis of thoracic sympathetic ganglion in anesthetized dogs.

Method : The 30 dogs were divided into three groups following pre-neurolysis level of
right atrial pressure (RA) :

1) hypovolemic group (n=10) : RA<3 mmHg,

2) normovolemic group (n=10) : 3mmHg=RA=<6 mmHg,

3) hypervolemic group (n=10) : 6 mmHg<RA.

Skin temperature on the bilateral costal arch region and hemodynamic variables were
measured before and after neurolysis. :

Results : No significant -changes of hemodynamic variables were observed in all groups.
Regional skin temperature of the neurolyzed side increased significantly 5 and 20 minutes
after neurolysis. The contralateral skin temperature simultaneously decreased in
hypovolemic and normovolemic groups, but we found no change of temperature in hyper-
volemic group.

Conclusion: These results suggest that volume loading plays an important role to
antagonize the “borrowing-lending” (Compensatory phenomenon) produced by radiofre-
quency neurolysis of thoracic sympathetic ganglions.

Index Terms

thoracic sympathetic ganglion blockade, radiofrequency neurolysis, “borrowing-lending”
phenomenon, skin temperature, volume preload
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Fig. 1. Schematic description of the experimental preparation.
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Table 1. Hemodynamic variables before and after radiofrequency neurolysis of thoracic (th 7-11) sympathetic
ganglions in 30 dogs

Variables Group Control 5 minutes a‘fter 20 minutes a}fter
neurolysis neurolysis
Heart Rate hypo 131.7+37.5 133.4+39.3 137.2436.0
Cmin-)) norm 150.0£25.8 156.0+£32.1 154.2+28.8
’ Hypr 141.3+31.6 145.6+31.1 144.3+32.7
Mean Arterial hypo 113.7+£14.8 — 111.9+17.3 111.7£16.3
Pressure norm 118.5+24.2 |=* 119.9+21.6 117‘5i24.4] *
- (mmHg) Hypr 125.8+9.5 — 122.4+11.7 122.7+8.3
Mean Pulmonary hypo 15.7+£3.9 — 16.0+£3.5 15.4%4.1
Pressure norm 18.3+4.9 * 19.5%6.1 19.2%5.0
(mmHg) Hypr 21.0+6.5 — 19.6+6.6 20.1£7.9
Pulmonary hypo 7.9%£3.9 — 7.1+£3.2 7.9£3.4
‘Wedge Pressure norm 9.9+3.3 * 9.9+3.4 ]* 9.8+3.8 ]*
(mmHg) Hypr 11.9+2.5 — 11.2+2.6 11.2+2.7
Right Atrial hypo **[ 1.24+0.9 — **E 1.2+1.0 **[ 1.2+1.0
Pressure norm |: 4.3+0.7 *k l: 4.0%0.8 :|** |: 4.0+0.5 :|**
(mmHg) Hypr *k 7.2%1.1 — *x 7.1%£0.9 *% 7.1+£0.7
. hypo 2.39£0.5 2.32£0.5 2.41£0.5
(ff;iffll?‘ifi) norm 2.62+0.5 2.58+0.5 2.50+0.4
’ Hypr 2.58+0.3 2.644+0.2 2.63£0.3
Rectal hypo 37.94+1.0 37.9+1.1 37.9+1.1
Temperature norm 37.4%1.1 37.4%1.1 37.3+£1.0
€9 Hypr 37.9£1.6 37.9+1.6 37.9£1.6

* 1 p<0.05, **: p<0.01.
hypo : hypovolemic, norm : normovolemic, Hypr : hypervolemic (group)
There were no significant differences in each groups before and after the neurolysis.
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Fig. 2. Change of skin temperature in hypovolemic
group. (n=10)

Fig. 3. Change of skin temperature in normovolemic
group. (n=10)
—E: Ipsilateral skin of blockade *:p<0.01

—§—: Contralateral skin of blockade

* :p<0.01
* % : p<0.05
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Table 2. Changing rate of hemodynamic variables after radiofrequency neurolysis

(control ; 1.0)

. 5 minutes after 20 minutes after
Variables Group : ]
neurolysis neurolysis
hypo 1.01+0.11 1.0540.08 %
Heart Rate norm 1.04+0.07 1.03£0.05
Hypr 1.03+0.05% 1.03£0.11
) hypo 0.97+0.05 % 0.98+0.04 %
Me;“ Arterial norm 0.980.05 0.98-+0.04
ressure Hypr 1.02£0.06 0.99:0.08
hypo 1.040.22 0.9940.19
Mea; P“l“;"“ary norm 1.060.15 1.0540.08 %
ressure Hypr 0.94+0.12 0.95£0.14
hypo 0.93+0.15 1.09+0.37
lei“l?;?:;y . norm 1.0240.17 0.98+£0.11
edg U Hypr 0.94£0.11 0.940.11
. . hypo | e e
R?i;ﬁgzﬂ norm 0.9340.11 0.95+0.15
U Hypr 0.99+0.07 1.00+0.13
hypo 0.98-0.05 1.01£0.04
Cardiac Index norm 0.99+£0.05 0.96+0.01
Hypr 1.03+0.07 1.02£0.06
(% :p<0.D
39.0 I . * . % =
8 1% 8.5 (“Borrowing - Lending” Phenomenon % %
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Fig. 4. Change of skin temperature in hypervolemic
group. (n=10)
* : p<0.01
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