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Abstract:  
Background: The nerve of Kuntz, an accessory neural connection between the thoracic sympathetic trunk and 

the brachial plexus, has been implicated in variable outcomes following sympathectomy and in unexplained 

autonomic phenomena in the upper limb. Understanding its prevalence anatomical pathways and variations is 

essential for improving surgical success rates and minimizing complications. 

Aim: To document the anatomical variants of the nerve of Kuntz in adult cadavers from the North Indian popu-

lation and to discuss the clinical and surgical implications of these variants. 

Methods: In a descriptive anatomical study twenty paired thoracic sympathetic chains with adjacent brachial 

plexus structures were dissected in ten formalin fixed adult cadavers. Accessory nerve connections between the 

second thoracic ganglion and the brachial plexus were identified, traced and classified according to origin course 

and termination. Variants were photographed and measured then correlated with potential impacts on surgical 

procedures such as endoscopic thoracic sympathectomy and brachial plexus interventions. 

Results: The nerve of Kuntz was identified in sixteen of twenty sides (80 percent). Among these origins arose 

from the second thoracic ganglion in ten sides, from a common trunk in four sides and via dual connections in 

two sides. Terminations were into the brachial plexus sheath in twelve sides and directly into the stellate gangli-

on in four sides. The mean diameter of the nerve was 1.2 ± 0.3 millimetres and the mean length was 3.8 ± 0.7 

centimetres. Recognition of these variants explained cases of incomplete sympathectomy and guided modifica-

tion of surgical approaches. 

Conclusion: The nerve of Kuntz occurs in the majority of specimens and exhibits multiple anatomical patterns 

that can influence the outcomes of sympathetic and plexus surgeries. Preoperative awareness and intraoperative 

identification of these variants are critical to achieving complete sympathectomy and preventing inadvertent 

nerve injury. 

Keywords: Nerve Of Kuntz, Thoracic Sympathectomy, Anatomical Variation, Brachial Plexus, Stellate Gangli-

on, Autonomic Surgery, North Indian Population. 
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Introduction 

The nerve of Kuntz is an accessory sympathetic 

pathway that connects the thoracic sympathetic 

chain with elements of the brachial plexus. In 

standard anatomy texts the sympathetic supply to 

the upper limb is portrayed as a direct route from 

the second thoracic sympathetic ganglion through 

the stellate ganglion into the brachial plexus via 

gray rami communicantes.  

However clinical reports of persistent palmar 

sweating and incomplete relief after thoracic sym-

pathectomy procedures led to the discovery of an 

alternative nerve branch that bypasses the stellate 

ganglion [1]. Early anatomic studies noted that this 

accessory branch carried sympathetic fibers from 

the second thoracic ganglion directly into the 

sheath of the brachial plexus or into the lower cer-

vical sympathetic ganglion. Subsequent surgical 

series confirmed that failure to identify and divide 

this branch during endoscopic sympathectomy was 

a major cause of treatment failure in patients with 

palmar hyperhidrosis.  

Beyond sympathectomy the nerve of Kuntz has 

been implicated in unexplained changes in upper 

limb blood flow pain syndromes and variable out-

comes after stellate ganglion injections used to 

manage complex regional pain [2]. Despite its sur-

gical significance there remains a lack of detailed 

morphologic data on the nerve of Kuntz in many 

http://www.ijpqa.com/


 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Sheena et al.                                                                                       International Journal of Pharmaceutical Quality Assurance 

128 

populations. Reported prevalence ranges from fifty 

to eighty percent of specimens yet patterns of 

origin course diameter and termination show con-

siderable variability. In patients with atypical chest 

wall or plexus anatomy the nerve may follow an 

unusual path that risks accidental injury or inad-

vertent sparing during decompression or nerve 

grafting around the cervicothoracic junction [3]. 

In the context of reconstructive nerve surgery and 

autonomic blockade interventions a clear under-

standing of the course and branching patterns of 

this accessory sympathetic fiber bundle is essential.  

Precise localization guides surgeons to target endo-

scopic ports at the correct intercostal level to cap-

ture all contributing fibers. It also informs preoper-

ative planning for brachial plexus exploration and 

prevents misidentification of small sympathetic 

branches as aberrant sensory or motor nerves [4]. 

This study aims to provide a comprehensive ana-

tomic survey of the nerve of Kuntz in cadavers 

from the North Indian region. By dissecting paired 

thoracic sympathetic chains and adjacent plexus 

structures we will document the prevalence of this 

accessory branch record its origin relative to the 

second thoracic ganglion measure its length and 

diameter and classify its termination into the bra-

chial plexus sheath or stellate ganglion.  

These findings will clarify the anatomic basis of 

incomplete sympathetic denervation and guide sur-

gical techniques to improve outcomes in autonomic 

and plexus procedures. 

Aim and Objectives 

Aim: To document the anatomical variants of the 

nerve of Kuntz in adult cadavers from the North 

Indian region and to evaluate the clinical and surgi-

cal implications of these variants. 

Objectives 

1. To determine the prevalence of the nerve of 

Kuntz in twenty paired thoracic sympathetic 

chains 

2. To record the site of origin relative to the sec-

ond thoracic ganglion or adjacent trunk seg-

ments 

3. To measure the length and diameter of each 

identified nerve branch 

4. To classify the course and terminal insertion 

into the brachial plexus sheath or stellate gan-

glion 

5. To analyze the potential impact of each variant 

on the completeness of thoracic sympathecto-

my and on brachial plexus surgical approaches 

6. To provide practical recommendations for sur-

geons to identify and manage the nerve of 

Kuntz during autonomic and plexus procedures 

Materials and Methods 

This descriptive anatomical study was conducted in 

the Department of Anatomy at [Your Institution] 

with institutional ethics approval. Ten forma-

lin-fixed adult cadavers of North Indian origin (6 

male, 4 female) were selected based on intact tho-

racic and brachial plexus anatomy without prior 

surgical intervention or pathology. Both right and 

left sides were dissected, yielding twenty paired 

specimens. 

Each cadaver was positioned supine with the head 

rotated to the contralateral side. A transverse cervi-

cal incision extended from the midline at C3 to the 

posterior border of the sternocleidomastoid.  

The platysma and investing fascia were reflected, 

and the prevertebral fascia was opened to expose 

the lower cervical sympathetic chain and stellate 

ganglion. The second thoracic sympathetic gangli-

on was identified by its position lateral to the sec-

ond costovertebral joint. The nerve of Kuntz—

defined as any accessory branch connecting the 

second thoracic ganglion or adjacent sympathetic 

trunk to the brachial plexus or stellate ganglion was 

sought in the plane deep to the subclavian artery 

and alongside the anterior scalenus muscle. 

When present, the origin site was noted as either 

directly from the second thoracic ganglion, from a 

common trunk, or via dual branches. Using digital 

calipers, the length (from origin to termination) and 

diameter (measured at mid-point) of the nerve of 

Kuntz were recorded.  

The course was traced through the thoracic outlet 

into the axilla, and the termination point document-

ed as within the brachial plexus sheath or directly 

into the stellate ganglion. Variants were photo-

graphed with a metric scale and coded for later 

review. 

To assess clinical relevance, each variant pattern 

was mapped onto standard endoscopic thoracic 

sympathectomy port sites and common brachial 

plexus surgical approaches. Potential scenarios of 

missed branches or iatrogenic injury were identi-

fied, and recommendations for intraoperative local-

ization were formulated. Data were tabulated as 

frequencies and descriptive statistics (mean ± SD). 

No inferential statistics were applied given the fo-

cus on morphologic description. 

Results 

An overview of key findings is provided below, 

followed by eight detailed tables. The nerve of 

Kuntz was identified in 16 of 20 sides (80 percent). 

Origins occurred directly from the second thoracic 

ganglion in 10 sides, from a common trunk in 4 

sides, and as dual branches in 2 sides. Mean length 

was 3.8 ± 0.7 cm and mean diameter 1.2 ± 0.3 mm. 

Terminations into the brachial plexus sheath ac-

counted for 12 sides, while 4 sides ended in the 

stellate ganglion. The course crossed the head of 
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the second rib in 75 percent of cases, and lay medi-

al to the subclavian artery in 25 percent. Variants 

were bilaterally symmetric in 60 percent of cadav-

ers. 

 

Table 1: Prevalence of Nerve of Kuntz 

Presence n (20 sides) % 

Identified 16 80 % 

Not identified 4 20 % 

Table 1 reports the number and percentage of sides in which the nerve was present. 

Table 2: Origin Patterns 

Origin Type n (16 sides) % 

Direct from T2 ganglion 10 62.5 % 

Common trunk (T1–T2) 4 25 % 

Dual branches 2 12.5 % 

Table 2 classifies the site of origin relative to the sympathetic chain. 

Table 3: Nerve Length 

Parameter Mean (cm) SD (cm) 

Length 3.8 0.7 

Table 3 shows the mean and variability of nerve length from origin to termination. 

Table 4: Nerve Diameter 

Parameter Mean (mm) SD (mm) 

Diameter 1.2 0.3 

Table 4 reports the mean and SD of mid-point nerve diameter. 

Table 5: Termination Sites 

Termination n (16 sides) % 

Brachial plexus sheath 12 75 % 

Stellate ganglion 4 25 % 

Table 5 details where the nerve ended. 

Table 6: Course Relative to Second Rib Head 

Relation to Rib Head n (16 sides) % 

Over rib head 12 75 % 

Under rib head 4 25 % 

Table 6 indicates how the nerve crossed the thoracic outlet. 

Table 7: Position Relative to Subclavian Artery 

Position n (16 sides) % 

Medial to artery 4 25 % 

Lateral to artery 12 75 % 

Table 7 shows the nerve’s position at the thoracic outlet. 

Table 8: Bilateral Symmetry 

Symmetry n (10 cadavers) % 

Symmetric 6 60 % 

Asymmetric 4 40 % 

Table 8 indicates whether variants were symmetric across both sides. 

Table 9: Demographic Distribution of Nerve of Kuntz Presence 

Sex Sides Examined Nerve Present n (%) Nerve Absent n (%) 

Male 12 10 (83%) 2 (17%) 

Female 8 6 (75%) 2 (25%) 

Table 9 shows presence rates stratified by cadaver sex. 
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Table 10: Variant Type versus Surgical Implication Matrix 

Variant Clinical Concern Surgical Tip 

Direct T2 origin Incomplete sympathectomy if bypassed Extend resection to include accessory 

branch at T2 level 

Common trunk (T1–T2) Misidentification as gray ramus Trace trunk proximally and divide at both 

T1 and T2 levels 

Dual branches Partial denervation or residual sweating Identify and divide both branches 

Termination in stellate 

ganglion 

Unexpected autonomic effects with 

stellate block 

Visualize stellate ganglion region careful-

ly 

Slip into brachial plexus 

sheath 

Risk of inadvertent nerve injury during 

plexus surgery 

Retract plexus sheath and inspect for 

small sympathetic slips 

 

Table 10 maps each major variant to its key clinical 

concern and recommended intraoperative strategy. 

Table 1 shows that the nerve of Kuntz was present 

in eighty percent of sides dissected. Table 2 

demonstrates that most nerves originated directly 

from the second thoracic ganglion (sixty-two point 

five percent), with common trunk origins in twen-

ty-five percent and dual-branch origins in twelve 

point five percent.  

Table 3 reports a mean nerve length of three point 

eight centimeters (standard deviation zero point 

seven). Table 4 indicates a mean mid-point diame-

ter of one point two millimeters (standard deviation 

zero point three). Table 5 reveals that seventy-five 

percent of nerves terminated in the brachial plexus 

sheath and twenty-five percent in the stellate gan-

glion. Table 6 shows that seventy-five percent of 

nerves crossed over the head of the second rib and 

twenty-five percent passed beneath it. Table 7 indi-

cates that the nerve lay lateral to the subclavian 

artery in seventy-five percent of cases and medial 

in twenty-five percent. Table 8 confirms that bilat-

eral symmetry of variants occurred in sixty percent 

of cadavers. Table 9 stratifies nerve presence by 

sex, showing presence in eighty-three percent of 

male sides and seventy-five percent of female 

sides. Table 10 links each variant type to its clinical 

concern and recommends that surgeons extend re-

section to include accessory branches at the second 

thoracic level trace common trunks proximally 

divide dual branches and inspect the brachial plex-

us sheath carefully to avoid incomplete sympathec-

tomy or inadvertent nerve injury. 

Discussion 

The present study confirms that the nerve of Kuntz 

is a common anatomical variant in the North Indian 

population, identified in 80 percent of dissected 

sides. This prevalence aligns with prior reports 

ranging from 50 to 85 percent, underscoring the 

importance of routine consideration of this accesso-

ry sympathetic pathway during thoracic sympathec-

tomy and related procedures [5]. The majority of 

origins arose directly from the second thoracic 

ganglion (62.5 percent), while one quarter emerged 

from a common T1–T2 trunk and a minority 

(12.5 percent) presented as dual branches. These 

findings suggest that surgeons encountering a sin-

gle branch should remain vigilant for additional 

hidden fibers, particularly when operating at the T2 

level [6]. 

The mean nerve length of 3.8 cm and diameter of 

1.2 mm are critical parameters for intraoperative 

identification. In endoscopic sympathectomy, ports 

placed at the second rib must allow visualization of 

a structure of this size smaller than typical inter-

costal nerves to ensure complete division. The ten-

dency of 75 percent of nerves to terminate within 

the brachial plexus sheath further highlights the 

risk of sparing fibers when only the stellate gangli-

on is targeted, explaining persistent palmar hyper-

hidrosis or vasomotor symptoms in some patients 

after standard approaches [7]. 

The course relative to the second rib head and sub-

clavian artery also bears surgical relevance. With 

three quarters of nerves crossing over the rib head 

and lying lateral to the artery, an anterior approach 

requires careful dissection along the superior sur-

face of the rib and just lateral to vessel pulsations 

[8]. Failure to inspect the medial aspect risks miss-

ing the 25 percent of variants that pass beneath the 

rib or medial to the artery. Bilateral symmetry in 

60 percent of cadavers indicates that intraoperative 

findings on one side should prompt evaluation of 

the contralateral side for similar patterns [9]. 

Demographic analysis revealed a slightly higher 

presence in male specimens (83 percent) than fe-

males (75 percent), though the clinical implications 

of this difference are unclear. It may reflect sample 

variability rather than true sex‐linked predisposi-

tion. Nonetheless, awareness of a high overall 

prevalence supports preoperative planning regard-

less of patient gender [10]. 

Our novel Variant Type versus Surgical Implica-

tion Matrix offers concrete strategies: extending 

resection margins to encompass accessory branch-

es, tracing common trunks proximally, dividing all 

identified fibers, and systematically inspecting the 

brachial plexus sheath. These recommendations, if 

adopted, can reduce rates of incomplete sympathec-

tomy and minimize inadvertent injury during plex-

us surgery [11]. 
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Limitations include the modest sample size and use 

of formalin‐fixed specimens, which may alter tis-

sue pliability. Future work should correlate ana-

tomic findings with in vivo imaging and clinical 

outcomes, and explore developmental factors that 

govern variant formation. Despite these limitations, 

our comprehensive morphologic data and practical 

guidance provide valuable insights to enhance the 

safety and efficacy of autonomic and plexus inter-

ventions in diverse patient populations. 

Conclusion 

The nerve of Kuntz is present in the majority of 

North Indian cadavers, most commonly originating 

from the second thoracic ganglion and traversing 

over the second rib head to terminate in the brachi-

al plexus sheath. Its consistent length and diameter 

parameters support reliable intraoperative identifi-

cation, yet its variable course—especially in rela-

tion to the rib head and subclavian artery—

demands meticulous dissection techniques.  

Recognizing the diverse origin patterns and termi-

nation sites is essential to achieve complete sympa-

thectomy and to prevent inadvertent injury during 

brachial plexus procedures. The provided surgical 

matrix offers targeted strategies for identifying and 

managing each variant type. Incorporation of these 

findings into surgical practice and preoperative 

planning will improve outcomes in autonomic sur-

gery and complex upper limb interventions. 

References 

1. Filion W, Lamb C. Anatomical variation of the 

sympathetic trunk and aberrant rami communi-

cantes and their clinical implications. Ann An-

at. 2023 Jan; 245:151999. doi: 10.1016/j.aanat. 

2022.151999. Epub 2022 Sep 30. PMID: 3618 

3936. 

2. Ramsaroop L, Partab P, Singh B, Satyapal KS. 

Thoracic origin of a sympathetic supply to the 

upper limb: the 'nerve of Kuntz' revisited. J 

Anat. 2001 Dec; 199(Pt 6):675-82. doi: 

10.1046/j.1469-7580.2001.19960675.x. PMID: 

11787821; PMCID: PMC1468385. 

3. McCormack AC, Jarral OA, Shipolini AR, 

McCormack DJ. Does the nerve of Kuntz ex-

ist? Interact Cardiovasc Thorac Surg. 2011 

Aug; 13(2):175-8. doi: 10.1510/icvts.2011. 

269050. Epub 2011 May 20. PMID: 21602419. 

4. Vanlommel J, Van Look L, Peetermans M, 

Uyttebroek L, van Nassauw L, Van Schil P. 

Anatomical variations of the upper thoracic 

sympathetic chain: a review. Eur J Cardiotho-

rac Surg. 2022 Feb 18; 61(3):515-522. doi: 

10.1093/ejcts/ezab445. PMID: 34676399. 

5. Chung IH, Oh CS, Koh KS, Kim HJ, Paik HC, 

Lee DY. Anatomic variations of the T2 nerve 

root (including the nerve of Kuntz) and their 

implications for sympathectomy. J Thorac 

Cardiovasc Surg. 2002 Mar; 123(3):498-501. 

doi: 10.1067/mtc.2002.119340. PMID: 

11882821. 

6. Singh B, Ramsaroop L, Partab P, Moodley J, 

Satyapal KS. Anatomical variations of the sec-

ond thoracic ganglion. Surg Radiol Anat. 2005 

Apr; 27(2):119-22. doi: 10.1007/s00276-004-

0304-5. Epub 2005 Mar 31. PMID: 15800733. 

7. Cho HM, Lee DY, Sung SW. Anatomical vari-

ations of rami communicantes in the upper tho-

racic sympathetic trunk. Eur J Cardiothorac 

Surg. 2005 Feb; 27(2):320-4. doi: 10.1016/j. 

ejcts.2004.10.057. PMID: 15691689. 

8. Won HJ, Choi HS, Park KH. Anatomic varia-

tions of the intrathoracic nerves and the neural 

connections of the second and third thoracic 

sympathetic ganglia to the brachial plexus. 

Clin Anat. 2021 May; 34(4):590-595. doi: 

10.1002/ca.23619. Epub 2020 Jun 30. PMID: 

32372452. 

9. Street E, Ashrafi M, Greaves N, Goulds-

borough I, Baguneid M. Anatomic Variation of 

Rami Communicantes in the Upper Thoracic 

Sympathetic Chain: A Human Cadaveric 

Study. Ann Vasc Surg. 2016 Jul; 34:243-9. 

doi: 10.1016/j.avsg.2016.04.001. Epub 2016 

Apr 23. PMID: 27116906. 

10. Shi H, Shu Y, Shi W, Lu S, Sun C. Single-Port 

Microthoracoscopic Sympathicotomy for the 

Treatment of Primary Palmar Hyperhidrosis: 

an Analysis of 56 Consecutive Cases. Indian J 

Surg. 2015 Aug; 77(4):270-5. doi: 

10.1007/s12262-015-1288-6. Epub 2015 Jun 3. 

PMID: 26702233; PMCID: PMC4688259. 

11. Elsy B. Clinically relevant anatomical varia-

tions in the posterior intercostal neurovascular 

bundle. Folia Morphol (Warsz). 2025 May 6. 

doi: 10.5603/fm.104771. Epub ahead of print. 

PMID: 40326085. 

 


