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and its effect to the bone has become topic of inter-

INTRODUCTION est. Several studies have successfully proved the

presence of autonomic nerve supply to the boneV.

Recently the role of the autonomic nervous system However, the functional significance of these nerves
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in pathophysiology of the disease states such as
reflex sympathetic dystrophy, Raynaud phenome-
non and Buerger’s disease, and of the therapeutic
effect of sympathectomy for these disease remaines
uncertain. The results of sympathectomy on blood
flow of the bone have been controversial>¥.

The aims of our study were to assess the effect of
sympathectomy on bone over time in rats by using
quantitative bone scans.

MATERIALS AND METHODS

Ten male rats that weighed three to four hundred
grams were studied. Transperitoneal lumbar
sympathectomy was performed from the first to the
sixth lumbar level under anesthesia with 1-2 milli-
grams per Kg of intravenous ketamine. The left
sympathetic nerves were surgically removed; all
excised sympathetic chains were submitted for his-
tological examination to verify that adequate
sympathectomy had been performed. 99m Tec-
methylene diphosphonate (MDP) bone scan was
performed before surgery, at 1 day, 3 days, and one,
two, three, and four weeks after a transperitoneal
sympathectomy. Control group was non-
sympathectomized contralateral legs, and compari-
son study was done bilaterally. Quantitative bone
scintigraphy was obtained 3 hours after intravenous
administration of 3mCi of 99m Tc-MDP. The
gamma camera used was Siemens Scintiview II
(Model ELC 75005) equipped with high resolution
collimater. A total of 250 K counts was accumulated
over a period of 10 min per view. In order to
quantitate the bone scan, regions of interest on each
limb were selected. The count of radionuclide up-
take was obtained in midshaft of the femur, midshaft

of the tibia, and metatarsal bones. Statistical analy-
sis was performed with the assistance of repeated
measures ANOVA for three within factors.

80 <4

70 4
3 6]
]
e
~
[ 50
8

40 1
§
& A
: Py
x 301 :é/ S AL

s B A g

-] & K i - S a A
3 e ":8:_‘ -
] 20 7 G__‘-.:'.'g-"'_ IR S s
2

10 4

-0~ Femmr Lt, ¢ TibiaLt. ©-9 Hetatarsals,Lt.
o-o—o Femur Rt, & -&—4 TikiaRt. ©O-O-O Metatarsals.Rt.
13

T T T T 1 T T

Pre-Op. 1 day 3 days 1 week 2 weeks 3 weeks 4 weeks
Fig. 1. The quantitated bone scan in the sympath-
ectomized and the non-sympathectomized side.

RESULTS

Fig. 1 show the data for the changes of bone scan
on the sympathectomized and the non-
sympathectomized side over time.

Analysis of bone scans in the sympathectomized
limb showed significant increase in radioisotope
uptake (P <0, 05): in the femur, increased uptake was
seen ranging from 23, 3-54, 9% from one day to 1
week: the tibia showed also increased uptake by 24,
9-46,7% from 3 days to one week. The largest
increases 33, 4-91, 5% were seen in the matatarsals
from 3 days to two weeks after surgery. The values,
of radionuclide uptake subsequently returned to
control levels by three weeks and the distal part of
the lower extremity returned slower than the prox-

imal part.
DISCUSSION

It has been known that the bone has autonomic
nerve supply. Most investigators have agreed that
the sympathetic nervous system exerts control over
blood flow in bone and that this control is to a great
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extent independent of changes in the systemic
circulation®. However, the results of sympath-
ectomy on blood flow in bone have been controver-
sial. Some investigators have found no change in
bone blood flow after sympathectomy?, while others
have reported a significant increases®®, Davis et al.
showed that surgical sympathectomy exerted a sig-
nificant but transient effect on blood flow in the
bone, and the major site of sympathetic tone lies in
the distal extremity®. The grater increase of blood
flow in the distal part of the extremity is physiologi-
cal evidence to suport the data that the major site of
sympathetic tone lies distally in the lower extremity
of the dog®. In fact, that finding is consistent with the
clinical observation that various disorders of the
autonomic nervous system, such as reflex sympa-
thetic dystrophy and the Raynaud phenomenon,
appear to occur more frequently in a distal distribu-
tion.

Increased uptake of a bone seeking radiotracer
was described in the bones of paralyzed or sympath-
ectomized limb7~®, Indeed, in these conditions it
appears that hyperemia seems to be a reasonable
mechanism to account for the changes observed. It is
not clear, however, whether the effects of sympath-
ectomy to the bone can be accounted for by the
change in blood flow or are mediated more directly
through the specific neurotrophic agents. Either
hyperemia or a direct neural mechanism must be
responsible for the bone scan changes. Sudeck’s
post-traumatic reflex atrophy of the bone is a dis-
ease that shows this condition, which is character-
ized by not only by osteoporosis but also vasomotor
changes. The increased uptake is not confined to the
periarticular areas as has been previously reported
but occurs throughout the affected region. However,
the increased uptake is significantly greater in the
periarticular area'®.

Recently some researchers showed that sympa-
thetic denervation had effects on bone cell activity.

Sandhu et al. (1990) reported increased bone resorp-

tion at 1 day and 5 day after sympathectomy'®; the
active resorption surface, number of osteoclast, and
osteoclastic volume were significantly increased all
together in rat incisor socket. Thus, it certainly
appears that the effects of sympathectomy are quite
dramatic and complex, and that they occur within
hours of interruption of autonomic nerve supply. Qur
results demonstrated that bone responds to sympath-
ectomy at 1 day. Similar findings were also observed
by Davis et al. (1987) that bone blood flow increased
1 day after sympathectomy but flow rates reverted
to baseline levels within 3 weeks®. There may well
be other cell-derived, none vascular mechanisms by
which sympathetic innérvation affects bone. Kato et
al. (1990) have shown the presence of nerve fibers
containing VIP as well as CGRP (calcitonin gene
related peptide) in the mouse periodontal ligament*?.
Both substance P-and CGRP-immunoreactive nerve
fibers are widely distributed in bone!®. CGRP in
bone appears to act like a calcitonin agonist and
raises the level of cyclic AMP in osteoblasts'®. Some
vasoactive peptides of sympathetic orgin may modu-
late osteoclastic activity'®. Sympathectomy, there-
fore, may result in the loss of some factors which
may function in the neural modulation of bone cell
activity. Such a process could account for the cluster
of alterations in all aspects of bone metabolism that
follows sympathectic denervation.

In our study, sympathectomy significantly in-
creased scintigraphic uptake in bone. Although the
mechanisms that influence the bone metabolism may
be very complex and irrespective, our results suggest
that sympathectomy affects the bone metabolism
that eventually leads to demineralization.

CONCLUSION

Our study demonstrated that sympathectomy
affects bone for a short period of time (2-3 weeks)
after surgery presumably due to increased bone

metabolism in the affected regions, thereby signifi-
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cantly increasing the radioisotope uptake. The rec-

ognition of change in bone scan after sympath-

ectomy is potentially important in patient manage-

ment. This study can also be used as postsurgical
follow-up tools for assessing the result of sympath-
ectomy.
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