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Anatomical Variations in the Communicating Rami of the Upper Thoracic
Sympathetic Ganglia Related to the Essential Palmar Hyperhidrosis

Hyun Min Cho, M.D.*, Kil Dong Kim, M.D.*, Sak Lee, M.D.*, Kyung Young Chung, M.D.*

Background: Although ramicotomy (division of the rami communicantes of the thoracic sympathetic ganglia) is a
selective and physiological surgical method for essential hyperhidrosis, it has some problems such as higher re-
currence rates and the different surgical results among the patients and between left and right sides in the same
individual. As one of the factors that are related to the differences in surgical result and recurrences, we investigated
the anatomical variations of the rami communicantes. The purpose of this study is to help develop new surgical
methods to decrease surgical differences among the patients or between the left and right sides of the same
individual and recurrence rates in the clinical application of ramicotomy. Material and Method: We dissected 118
thoracic sympathetic chains in 59 adult Korean cadavers (male: 33, female: 26) to examine the anatomical variations
of the rami communicantes from the second to the fourth thoracic sympathetic ganglia that have major components
innervating to the hands. After the dissection of bilateral thoracic sympathetic chains, we compared the anatomy of
left and right sides and examined the anatomical variations of rami communicantes. Result: The number and variation
of communicating rami connecting the spinal nerves and the second sympathetic thoracic ganglion were much larger
than lower levels. There was considerably less variability in the anatomy of the rami communicantes at successive
levels. Among the 59 cadavers dissected, only 14.3% (9/59) had similar anatomy of thoracic sympathetic chains at
both sides. As the components refated to the essential palmar hyperhidrosis, intrathoracic nerve of Kuntz from the
second thoracic sympathetic ganglion to the first intercostal nerve or brachial plexus were observed in 55.9% (66/118).
The incidence of descending rami communicates from the second thoracic sympathetic ganglion to the third intercostal
nerve and from the third thoracic sympathetic ganglion to the fourth intercostal nerve were 49.2% (58/118) and 28.0%
(33/118). And the incidence of ascending rami communicates from the third thoracic sympathetic ganglion to the
second intercostal nerve and from the fourth thoracic sympathetic ganglion to the third intercostal nerve were 6.8%
(8/118) and 3.4% (4/118), respectively. Conclusion: Based on the various anatomical evidences of the rami
communicantes from this study, only the ramicotomy at the third sympathetic ganglion level is insufficient for the
treatment of the essential palmar hyperhidrosis to decrease the difference of surgical results and recurrences. When
one is planning to perform the ramicotomy for the essential palmar hyperhidrosis, it is advantageous to divide the
intrathoracic nerve of Kuntz on the second rib and the descending or ascending rami communicantes on the third and
the fourth ribs as well as all the communicating rami from the third sympathetic ganglion.

(Korean J Thorac Cardiovasc Surg 2003;36:182-188)
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Type | Type |l Type il

Fig. 2. The classification of the rami communicantes into 3 types
according to the anatomical relationship between sympathetic
ganglion and intercostal nerve(s). Type |, the transverse or
oblique rami connecting sympathetic ganglion with the intercostal
nerve of the same level; Type I, type | rami and the ascending
rami to the intercostal nerve of the higher level; Type I, type |
rami and the descending rami fo the intercostal nerve of the
lower level.
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Table 1. Types of the communicating rami according to the
thoracic sympathetic ganglia (n=118)

Types Type 1 Type 11 Type 1II

T2 sympathetic

34 (28.8%) 66 (55.9%) 58 (49.2%)

ganglion
T3 theti
SYMPACC o) (67.8%) 8 (68%) 33 (28.0%)
ganglion
T4 theti
SYMPAICUC 101 (85.6%) 4 (34%) 13 (11.0%)

ganglion

Type 1, transverse or oblique rami connecting sympathetic gan-
glion with the intercostal nerve of the same level; Type II, type
I rami and ascending rami to the intercostal nerve of the higher
level; Type 111, type | rami and descending rami to the intercostal
nerve of the lower level

Table 2. Comparison of the anatomical variations of the com-
municating rami between left and right sides in the same
individual (n=59)

Anatomical variations Similar ' Different

26 (44.1%)
30 (50.8%)
46 (78.0%)
6 (15.3%)

33 (55.9%)
29 (49.2%)
13 (22.0%)
50 (84.7%)

T2 sympathetic ganglion
T3 sympathetic ganglion
T4 sympathetic ganglion
T2-4 sympathetic ganglia

T  defined as the case that has the same type of the com-
municating rami

o WlLd A% FLe| AR T F4}
)=}

1- .
A2FF AN AN 44.1% (26/59), A3FHE LA

AR A 50.8% (30/59), A4F-F w7 ADAA 78.0%
(46/59) % 7}7} G H Aot A2FF-u gl G Ho A A
4R AR A7 A 9 R FRUPNAEE B

g
Hugg s ded oz {FARSE 4971 153% (9/59)
o T}(Table 2).

EeAg FREGSS A sFs A Holz
(66/118)ol A} F =4 A7o] #EHY
AAAA A35EFE A A3FHANA
3 @Z7HA] R AZFHF GGl A AdsES A
A4 Ao w AAY =
(58/118), 28.0% (33/118)l|A] Eel=l ot wat |
WA A2 RE A25707, A4 F AP A
B A3EA Ao AAYE Abs
(8/118), 3.4% (4/118)o]| A #2 =] 9] th(Table
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Numbers (%)
66 (55.9%)
58 (49.2%)
33 (28.0%)
8 (6.8%)
4 (3.4%)

118)

T4-N3 ascending rami communicantes

T2-N3 descending rami communicantes
T3-N4 descending rami communicantes
T3-N2 ascending rami communicantes

Intrathoracic nerve of Kuntz (INK)
T2, the second thoracic sympathetic ganglion; T3, the third

thoracic sympathetic ganglion; T4, the fourth thoracic sympa-

thetic ganglion; N2, the second thoracic intercostal nerve; N3,
the third thoracic intercostal nerve; N4, the fourth thoracic

intercostal nerve

Table 3. Anatomical variations related to the essential palmar

yperhidrosis (n
Anatomical variations (aberrant pathways)
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