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ABSTRACT

BACKGROUND: This study focused on the anatomical characteristics and variations of intercostobrachial (ICBN) nerve and median
nerve to investigate the possible use of ICBN in restoration of sensory damage of hand after traumatic median nerve injury and to
evaluate the feasibility of ICBN neurotization to median nerve.

METHODS: Variations of ICBN were noted in |16 axillary region dissections of eight cadavers. Measurements for ICBN’s suitability
in terms of neurotization to brachial plexus were done with millimetric devices. The distance of ICBN to the distal end of the lateral
(LCMN) and medial (MCMN) contributions of the median nerve and the diameters of ICBN, LCMN, and MCMN were measured.

RESULTS: Fifteen axillary dissections exhibited ICBN, whereas it was absent on the left side of one of the cadavers. The mean diame-
ter of ICBN at its origin was 2.0£0.7 mm and the mean diameter of ICBN at its coaptation point was 3.1+£0.9 mm. The mean diameter
of the LCMN was 3.9£2.0 mm, the mean diameter of MCMN was 3.5+£0.9 mm. The length of ICBN was found to be adequate at both
45 and 90° of shoulder abduction to be extended to both LCMN and MCMN. The diameters of LCMN and MCMN were not signifi-
cantly correlated with the diameter of ICBN both at origin and at coaptation point (LCMN: p=0.55-0.63 and MCMN: p=0.89-0.85).
There is no significant difference between the diameter of LCMN and the diameter of ICBN at its coaptation point (p=0.168) and also
between the diameter of MCMN and the diameter of ICBN at its coaptation point (p=0.232).

CONCLUSION: All ICBNs dissected showed adequate length to reach the lateral and medial contribution of the median nerve
directly. The ICBN could be a feasible candidate since its diameter was close to LCMN and MCMN according to the descriptive and
inferential statistics.
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INTRODUCTION

juries are seen especially due to high-energy traumas, and the
Median nerve damage is a common occurrence, especially af-  avulsion of lateral or medial contribution of median nerve can
ter brachial plexus injury. Treatment of brachial plexus dam-  also occur. Glenohumeral joint dislocation is another cause

age is a difficult process for surgeons.'? In addition to the  of those injuries. The lateral (LCMN) and medial (MCMN)
recovery of the motor deficit, the recovery of the sensory  contribution of the median nerve have diverse motor and
deficit of the hand is a vital issue. Complete brachial plexusin-  sensory functions some of which are vital.
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The typical intercostal nerves give off five branches which
are collateral branches, muscular branches, pleural branches,
lateral cutaneous branches, and anterior cutaneous branches.
The lateral cutaneous branch of the second intercostal nerve
has a special name called as ICBN nerve.P! Various reports
analyzed the possible use of ICBN nerve for median nerve
neurotization and claimed that transfer of the ICBN to LCMN
is anatomically feasible and can be used for the restoration of
sensory defect in complete brachial plexus injuries.?! The
ICBN nerve passes through the axilla by piercing the inter-
costal muscles and the serratus anterior muscle in the mid-
axillary line providing the sensation of the posterior part of
the axilla. It travels along the posteromedial border providing
skin sensation in this area before passing to the upper arm.
[78 Continuing along the posteromedial border of the arm,
the skin innervation of the region is ensured. This study was
planned to determine the anatomical characteristics and vari-
ations of the ICBN nerve and median nerve to investigate the
possible use of ICBN in the restoration of sensory damage
after traumatic median nerve injury and to evaluate the feasi-
bility of neurotization of ICBN to the median nerve.

MATERIALS AND METHODS

After obtaining the approval of the Institutional Ethics Com-
mittee, 16 axillary region dissections of eight cadavers were
performed by an anatomist and two orthopedic surgeons.
Variations of the ICBN were noted. The measurements were
made with a digital compass (Shan Company, China). The
distances of the ICBN to the distal end of the LCMN and
MCMN were measured. Its suitability in terms of neurotiza-
tion was evaluated after dimensional measurements. Cadav-
ers that have not undergone surgical procedures from the
axillary area were included in the study. The exclusion cri-
teria were history of surgery from the axillary region, upper
extremity deformities, and the absence of ICBN. As a fixing
procedure, special diluted formaldehyde solutions were uti-
lized. In the cadaveric dissection, the skin was removed first,
and then the subcutaneous tissue was removed at the chest
region. Then, the pectoral muscles with their fascia were re-
moved and the ICBNs were dissected at the level of the sec-
ond rib. Afterward, the axillary dissections were performed
and the median nerves were reached. Some photos from the
dissections were used to illustrate the dissections and eluci-
date the measurements (Figs. 1-3).

After 16 consecutive axillary region dissections of eight ca-
davers involving the right and the left sides, the number of
branches at the ICBN nerve origin and the total number of
branches of ICBN were determined. The diameters at the
ICBN nerve origin, the diameters at the ICBN nerve coapta-
tion point, the distance between the origin and the branch-
ing point of ICBN, the distance between the origin of ICBN
and the skin, the distance between ICBN and the distal end
of the LCMN and MCMN at 45° of abducted shoulder, and
the distance between ICBN and the distal end of the LCMN
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Figure 1. (a) The measurement of the diameter of the LCMN. (b)
The measurement of the length of the LCMN. LCMN is marked
with a black star.

7 st

Figure 2. (a) The measurement of the distance between the origin
and the branching point of ICBN. (b) The measurement of the dis-
tance between the ICBN origin and the skin. ICBN is shown with
a black arrow.

and MCMN at 90° of the abducted shoulder were measured.
Diameters and lengths of LCMN and MCMN were also mea-
sured.

Descriptive statistics are provided as average, maximum, min-

imum, and standard deviation values. Statistical analyses were
made with SPSS version 26.0.0 software program. Shapiro—
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Figure 3. (a) The measurement of the distance between ICBN and LCMN. ICBN is marked with a
black star and LCMN is marked with a black square. (b) The neurotization of the ICBN to the LCMN
in the cadaver. The neurotization was done by bringing the coaptation points of both the ICBN and
LCMN end to end. Yellow arrow shows the neurotization point. (c) The lateral cutaneous branch of the
left third intercostal nerve was divided into four branches at the nerve origin. The thick upper branch
had a similar course to the ICBN which was absent in this cadaver. Yellow star shows the branching

point of third intercostal nerve.

Wilk test was performed to test normality of data and it
indicated normal distribution. The paired t-test was used to
compare the average values and Pearson correlation was used
to assess possible correlations.

RESULTS

Out of eight cadavers, seven were male and one was female
with a mean height, weight, and age of I71x14 cm, 74£12 kg,
and 58 years (range 29-78), respectively. During the 16 axil-
lary dissection, the intercostobrachial nerve was present in all
sides except for one (Fig. 3c). While 13 ICBNs (86.67%) were
single trunk at their origins, one ICBN had two branches, and
one had three branches at the nerve origin. The mean num-
ber of total ICBN branches was 2.5+0.6. It pierced the serra-
tus anterior muscle in 15 axillary dissections before emerging
under the second rib. Tables |-3 provides all measurements
and average values. Table 4 provides the correlation statistics
and Table 5 provides the paired sample t-test statistics.

The mean diameter of ICBN at its origin was 2.0£0.7 mm and
the mean diameter of ICBN at the point of its coaptation was
3.1£0.9 mm. The mean diameter of the LCMN was 3.9+2.0
mm (Fig. la), the mean length of LCMN was 24.1£13.6 mm
(Fig. 1b), the mean diameter of the MCMN was 3.5+£0.9 mm,
and the mean length of MCMN was 33.5+17.4 mm. While the
mean diameter of LCMN was larger than MCMN, the mean
length of LCMN was shorter than the length of MCMN.
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The mean distance between the origin and the branching
point of ICBN was 36.9£18.2 mm (Fig. 2a) and the mean dis-
tance between the origin and the supplied skin was 79.2+15.5
mm (Fig. 2b). The average distance between ICBN and LCMN
at 45-degree shoulder abduction was 54.6£6.3 mm and the
average distance between ICBN and LCMN at 90° shoulder
abduction was 63.4+6.5 mm (Fig. 3a). All the ICBNs dissected
showed adequate length to reach the LCMN directly. In other

Table I. Gender, body height and the status of presence of
ICBN of the cadavers
Cadaver Gender Body Status of ICBN
number height
(cm)
| Male 166 Present bilaterally
2 Male 183 No ICBN on the
left side

3 Male 146 Present bilaterally
4 Male 194 Present bilaterally
5 Female 163 Present bilaterally
6 Male 172 Present bilaterally
7 Male 170 Present bilaterally
8 Male 174 Present bilaterally

“ICBN: Intercostobrachial nerve.
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Table 2. Measurements of lateral and medial cord contributions of the median nerve
Cadaver number Side of the Diameter of LCMN Length of LCMN Diameter of MCMN Length of MCMN
dissection (mm) (mm) (mm) (mm)
I Right 29 13.0 4.0 18.2
I Left 3.6 28.0 2.8 26.6
2 Right 2.4 31.2 2.6 18.7
3 Right 2.0 17.2 22 37.7
3 Left 33 427 3.6 50.0
4 Right 4.5 14.5 34 20.9
4 Left 3.2 15.5 42 22.0
5 Right 2.1 20.0 23 30.0
5 Left 23 2838 2.6 355
6 Right 34 48.0 28 86.3
6 Left 10.1 89 3.9 40.0
7 Right 3.7 453 4.1 39.8
7 Left 4.7 31.2 3.8 19.4
8 Right 5.7 85 5.3 29.6
8 Left 5.1 8.1 4.5 28.0
Minimum 2.0 8.1 22 18.2
Maximum 10.1 48.0 5.3 86.3
Average 39 24.1 3.5 335
Standard deviation 2.0 13.6 0.9 17.4

LCMN: Lateral contribution of the median nerve; MCMN: Medial contribution of the median nerve.

words, the ICBN could extend to both LCMN and MCMN
(Fig. 3b).

Paired samples t-test comparison of LCMN diameter and
ICBN diameter at its origin showed that there was a signifi-
cant difference (p=0.004). The diameter of MCMN and the
diameter of ICBN at its origin were also significantly different
(p=0.0001). The diameter of ICBN at its origin differed sig-
nificantly from the diameter of ICBN at its coaptation point
(p=0.0001). The length of the LCMN differed significantly
from the length of the MCMN (p=0.025). There was no sig-
nificant difference between the diameter of LCMN and the
diameter of ICBN at its coaptation point (p=0.168), and also
between the diameter of MCMN and the diameter of ICBN
at its coaptation point (p=0.232). In addition, the diameter of
LCMN and MCMN was also similar (p=0.302). The distances
between the ICBN origin and both the branching point and
the skin were significantly longer from the distance between
ICBN and LCMN at both 45° and 90° shoulder abduction
indicating that ICBN had an adaquate length to reach the
LCMN (p=0.001 and p=0.0001) (Table 5).

The height of the cadaver was positively and significantly
correlated with the distance between ICBN and LCMN at
both 45° and 90° shoulder abduction (p=0.0001) (r=0.855).
The diameter and length of the LCMN were positively cor-

Ulus Travma Acil Cerrahi Derg, January 2023, Vol. 29, No. |

related with the diameter and length of the MCMN (p=0.03)
(r=0.55). The diameters of the LCMN and MCMN were not
significantly correlated with the diameter of ICBN both at the
origin and at the coaptation point (LCMN: p=0.55-0.63 and
MCMN: p=0.89-0.85) (Table 4).

DISCUSSION

This study aimed to reveal the variations of ICBN and median
nerve and to analyze the feasibility of the ICBN to the LCMN
and MCMN, as the patients with sensory loss in hand due
to brachial plexus avulsion injuries end up with secondary
repetitive injuries such as burns and cuts.*! Being possibly
the largest sensory nerve in the body,!'” the ICBN is a major
candidate for the sensory reconstruction of the hand since
the sensory reconstruction with intercostal and supraclavic-
ular nerves can provide only limited sensory recovery of the
hand™''-"3! and ICBN’s cortical topography is closer to the
hand area than that of the other potential donors./!

Out of 16 axillary dissections, 93.75% showed ICBN, whereas
in 6.25%, it was absent. In some studies, it has been stated
that the absence of ICBN reached up to the 6%!'*'¢l similar
to our study. Out of |15 axillary dissections in our study, 13
ICBNs (86.67%) were single trunk at their origins, | ICBN
(6.66%) had two branches, and | (6.66%) had three branches
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Table 4. The statistical correlation analysis of mean values

Variable | Variable 2 p-value Correlation coefficient
Cadaver height ICBN-LCMN distance at 45° shoulder abduction 0.0001 0.855™
Cadaver height ICBN-LCMN distance at 90° shoulder abduction 0.0001 0.853™

LCMN diameter MCMN diameter 0.033 0.551"

LCMN length MCMN length 0.024 0.578"

LCMN diameter ICBN origin diameter 0.558 0.165

LCMN diameter ICBN coaptation point diameter 0.631 -0.135

MCMN diameter ICBN origin diameter 0.892 0.038

MCMN diameter ICBN coaptation point diameter 0.856 0.151

"Correlation is significant at the 0.05 level (2-tailed). “Correlation is significant at the 0.01 level (2-tailed). LCMN: Lateral contribution of the median nerve; MCMN: Medial

contribution of the median nerve; ICBN: Intercostobrachial nerve.

Table 5. The statistical comparison of mean values
Compared measurements Average p-value

measurement

(mm)

LCMN diameter 3.9£2.0 0.004™
ICBN origin diameter 2.0+0.7
MCMN diameter 3.5£0.9 0.0001™
ICBN origin diameter 2.0£0.7
LCMN diameter 3.9+2.0 0.168
ICBN coaptation point diameter 3.1+£0.9
MCMN diameter 3.5£0.9 0.232
ICBN coaptation point diameter 3.1£0.9
LCMN diameter 3.9£2.0 0.302
MCMN diameter 3.5£0.9
ICBN origin diameter 2.010.7 0.0001™
ICBN coaptation point diameter 3.1£0.9
LCMN length 24.1£13.6 0.025
MCMN length 33.5x17.4
ICBN origin-branching distance 36.9+182  0.001™
ICBN-LCMN distance at 45° abduction 54.616.3
ICBN origin-branching distance 36.9+182  0.0001™
ICBN-LCMN distance at 90° abduction 63.4+6.5
ICBN origin-skin distance 792155  0.0001™
ICBN-LCMN distance at 45° abduction 54.616.3
ICBN origin-skin distance 79.2+15.5 0.001™
ICBN-LCMN distance at 90° abduction 63.416.5

P<0.05, “p<0.01, **p<0.001. LCMN: Lateral contribution of the median nerve;
MCMN: Medial contribution of the median nerve; ICBN: Intercostobrachial nerve.

at the nerve origin. Various studies reported a rate of single
trunk ICBN ranging between 74% and 81.3%['*-'® and one
study reported a rate of 93.3%, which are similar to the
present study.
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The mean diameter of ICBN at its origin was 2+£0.7 mm in
that present study similar to the result of Zhu et al.l'l who re-
ported as 1.9+0.4 mm and to the result of Foroni et al.” who
reported as 2.1£0.7 mm. The mean diameter of ICBN at the
point of its coaptation was 3.1£0.9 mm in that present study
which is similar to the result of Foroni et al.! who reported
as 2.7£0.9 mm. The mean distance between the origin and the
branching point of ICBN was 36.9£18.2 mm in that present
study, whereas Zhu et al.l'¥! reported 28.6+13.0 mm, Foroni
et al® reported 23.8+17.9 mm and Hwang et al.l'! reported
39.4+19.2 mm, which are similar. Foroni et al.! reported the
mean diameter of LCMN as 3.7x1.1 mm. In the present study,
the diameter of LCMN was 3.9+2.0 mm and of MCMN was
3.5+0.9 mm which are both similar to each other and that of
Foroni’s report.) The mean diameter of ICBN at the point
of its coaptation was 3.1£0.9 mm in that present study and
comparing those descriptive statistics, the diameters of ICBN,
LCMN and MCMN were similar to each other which makes
the ICBN a suitable candidate for both LCMN and MCMN.
However, according to the Pearson correlation analysis, the di-
ameters of the LCMN and MCMN are not significantly corre-
lated with the diameter of ICBN and according to the paired t-
test results, the diameter of MCMN, LCMN, ICBN coaptation
point compared to the diameter of ICBN origin showed signifi-
cant difference but there existed to be no significant difference
between the LCMN, MCMN and ICBN coaptation point. This
descriptive and inferential statistics results stand for a strong
evidence for the similarity between LCMN, MCMN, and ICBN
making ICBN a feasible candidate for LCMN and MCMN.

All the ICBNss dissected showed enough extension to reach
the LCMN directly with an average distance of 54.6£6.3 mm
and of 63.4£6.5 mm between ICBN and LCMN in 45 and
90° shoulder abduction, respectively. Similar results were de-
picted by Foroni et al.? as it was 5410 mm from ICBN'’s
origin to the LCMN’s coaptation point. The average distance
between the origin and the skin of ICBN was 79.2£15.5 mm
and the average length of LCMN was 24.1£13.6 mm, so the
ICBN could extend to both LCMN and MCMN. Similar re-
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sults were reported by Foroni et al.? as all ICBNs had ad-
equate extensions to reach the LCMN. That all the ICBN’s
exhibited enough length to reach the LCMN stands for strong
evidence to use the ICBN for neurotization of the brachial
plexus. Moreover, according to the paired t-test result, the
distance between the ICBN origin and both coaptation point
and the skin differed significantly from the distance between
ICBN and LCMN at both 45° and 90° shoulder abduction
because of being longer. The difference here is the advantage
of ICBN so that it can reach easily to the brachial plexus.
In other studies, only the descriptive statistics results were
mentioned!?'>'¢'8 and no statistical analysis was conducted.

Allieu et al.®® reported that the utilization of spinal accessory
nerve and cervical plexus components in a case series of 21
brachial plexus injuries were not successful and claimed that
the surgery may lead to trapezius muscle palsy and important
functional loss. However, such disadvantages have not been
observed in the neurotization with the intercostal nerve es-
pecially ICBN.? In some other studies; the transfer of supra-
clavicular nerve, phrenic nerve, other intercostal nerves, and
long thoracic nerve to median nerve had been reported but
the results were either inconsistent or small number of pa-
tients had been involved.*'32121 Moreover, limited sensory
recovery with those nerves had also been reported in several
studies.[*!'-13%] Evaluating the cortical topography plays also
a key role in such reconstruction procedures and the cortical
area similarity of ICBN to the hand area could make it a more
successful donor.”!

ICBN usually originates as lateral cutaneous branch of the
second intercostal nerve.*®! However, it can exhibit anatomic
variations in its course. Nayak and Banerjee reported that
although all ICBNs originated from T2, 20.7% of 130 axillae
had contribution from T3 and 3.8% from T1.B! Zhu et al.l'd
reported that the origin of ICBN comes from the second
intercostal nerve as a single trunk in 120 cases, as double
trunks in 23 cases and as multiple trunks in nine cases among
156 patients who underwent breast cancer surgery, while
it was absent in 4 patients (2.56%). Andersen et al.l'l and
Kubala et al.l'¥] reported the absence rate of ICBN up to 6%.
However, Foroni et al.” reported that the ICBN was present
in all of their dissections. ICBN was not observed in the left
shoulder of cadaver number 2 in our study. In that shoulder,
the dissection revealed that the lateral cutaneous branch of
the third intercostal nerve divided into four branches at the
nerve origin. The thick upper part of those four branches
might be providing the functions of ICBN. This situation also
should be taken into account by surgeons during surgical
planning since the surgeons may encounter the absence of
the ICBN after complicated dissection.

In the cadaver number 6, the diameter of LCMN on the right
side was 3.4 mm whereas it was 10.0 mm on the left. It is
evident that there appeared to exist a strong difference and
outlier compared to other cadavers. The ratio between the
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extremities of cadaver number 6 was approximately 3:1 which
did not exceed 2:| in other cadavers. Besides, the length of
LCMN on the left side of cadaver number 6 was shorter than
the others. The measurements were repeated to confirm this
variation and no mass lesion or neurovascular malformation
was evident. The possibility of significant variations in diam-
eter and length of the ICBN should also to be taken into
consideration before operation. Similar significant variations
were also reported in dissections of Foroni et al.Z

This study also has several limitations. The measurements
were performed on cadavers which can differ from living tis-
sues. Fixing procedures, the death of tissues, and the water
loss of cells may lead the results to deviate from reality. Since
the shoulders of the cadavers could be positioned up to the
90° of abduction, the results were obtained in those posi-
tions. However, they may change and differ in more than 90°
abduction of the arm. As this is a purely anatomical study, it
needs to be supported by clinical studies. The sample size
(eight cadavers and |6 axillae) was also another limitation.

Conclusion

Even though there are anatomical variations of ICBN, it could
still be a feasible candidate for the neurotization to LCMN and
MCMN in the restoration of the sensory damage of the hand.
All the dissected ICBNs showed adequate length to reach the
LCMN directly. Moreover, the diameters of ICBN, LCMN,
and MCMN were similar to each other making the ICBN a
suitable candidate for neurotization. The ICBN neurotization
seems to be promising because other donor nerves either
have more complications or possess limited sensory recov-
ery capacity. The proximity of the cortical topography of the
ICBN to the hand area is another advantage.

Ethics Committee Approval: This study was approved by
the Cerrahpasa Faculty of Medicine Clinical Research Ethics
Committee (Date: 07.08.2018, Decision No: 77303040-
604.01.01-33597).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: G.K,, MA, HB,
O.A.; Design: G.K,, MAA,, HB., B.K,; Supervision: G.K., M.A.,
H.B., O.A,; Materials: BK., A.E., M.YA, MK.O; Data: M.Y.A,,
MK.O, AE, BK; Analysis: BK, M.Y.A, GK, H.B,; Litera-
ture search: BK., MK.O, M.YA, HB. G.K,; Writing: BK,
M.Y.A., G.K; Critical revision: G.K,, O.A,, H.B, M.A.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study
has received no financial support.

REFERENCES

1. Belzberg AJ, Dorsi MJ, Storm PB, Moriarity JL. Surgical repair of brachi-
al plexus injury: A multinational survey of experienced peripheral nerve
surgeons. ] Neurosurg 2004;101:365-76. [CrossRef |

2. Foroni L, Siqueira MG, Martins RS, Oliveira GP. The intercostobrachial

Ulus Travma Acil Cerrahi Derg, January 2023, Vol. 29, No. |


https://doi.org/10.3171/jns.2004.101.3.0365

Ozsahin et al. Anatomical variations of intercostobrachial nerve

10.

11.

12.

13.

nerve as a sensory donor for hand reinnervation in brachial plexus recon- 14. Andersen KG, Aasvang EK, Kroman N, Kehlet H. Intercostobrachial
struction is a feasible technique and may be useful for restoring sensation. nerve handling and pain after axillary lymph node dissection for breast
Arq Neuropsiquiatr 2017;75:439—45. [CrossRef ] cancer. Acta Anaesthesiol Scand 2014;58:1240—8. [CrossRef]

Nayak SR, Banerjee SS. Anatomic variations of the extrathoracic course 15. Kubala O, Prokop J, Jelinek P, Ostruszka P, Tosenovsky J, Ihnit P, et al.
of the intercostobrachial nerve and its clinical significance. Asian ] Med Anatomic-surgical study of intercostobrachial nerve (ICBN) course in
Sci 2018;9:77—-80. [CrossRef ] axilla during I. and II. level of axilla clearance in breast cancer and malig-
Nagano A, Tsuyama N, Ochiai N, Hara T, Takahashi M. Direct nerve nant melanoma. Rozhl Chir 2013;92:320-9.

crossing with the intercostal nerve to treat avulsion injuries of the brachial 16. Zhu JJ, Liu XE Zhang PL, Yang JZ, Wang J, Qin Y, et al. Anatomical
plexus. ] Hand Surg Am 1989;14:980-5. [CrossRef] information for intercostobrachial nerve preservation in axillary lymph
Bertelli JA. Distal sensory nerve transfers in lower-type injuries of the node dissection for breast cancer. Genet Mol Res 2014;13:9315-23.
brachial plexus. ] Hand Surg Am 2012;37:1194-9. [CrossRef] 17. Khan A, Chakravorty A, Gui GPH. In vivo study of the surgical anatomy
Hattori Y, Doi K, Sakamoto S, Yukata K. Sensory recovery of the hand of the axilla. Br ] Surg 2012;99:871-7. [CrossRef]

with intercostal nerve transfer following complete avulsion of the brachial 18. Cunnick GH, Upponi S, Wishart GC. Anatomical variants of the in-
plexus. Plast Reconstr Surg 2009;123:276-83. [CrossRef] tercostobrachial nerve encountered during axillary dissection. Breast
Maycock LA, Dillon P, Dixon JM. Morbidity related to intercostobra- 2001;10:160—2. [CrossRef ]

chial nerve damage following axillary surgery for breast cancer. Breast 19. Hwang K, Huan E Hwang SW, Kim SH, Han SH. The course of the
1998;7:209—-12. [CrossRef ] intercostobrachial nerve in the axillary region and as it is related to tran-
Loukas M, Hullett J, Louis RG, Holdman S, Holdman D. The gross saxillary breast augmentation. Ann Plast Surg 2014;72:337-9. [CrossRef]
anatomy of the extrathoracic course of the intercostobrachial nerve. Clin 20. Allieu Y, Privat JM, Bonnel E. Paralysis in root avulsion of the brachi-
Anat 2006;19:106—11. [CrossRef] al plexus. Neurotization by the spinal accessory nerve. Clin Plast Surg
Ruchelsman DE, Price AE, Valencia H, Ramos LE, Grossman JA. Sen- 1984;11:133-6. [CrossRef]

sory restoration by lateral antebrachial cutaneous to ulnar nerve transfer in 21. Songcharoen P, Mahaisavariya B, Chotigavanich C. Spinal accessory neu-
children with global brachial plexus injuries. Hand (N'Y) 2010;5:370-3. rotization for restoration of elbow flexion in avulsion injuries of the bra-
O'Rourke MG, Tang TS, Allison SI, Wood W. The anatomy of the extra- chial plexus. ] Hand Surg Am 1996;21:387-90. [CrossRef]

thoracic intercostobrachial nerve. ANZ ] Surg 1999;69:860—4. [CrossRef] 22. GuY, Ma; M. Use of the phrenic nerve for brachial plexus reconstruction.
Ogino T, Naito T. Intercostal nerve crossing to restore elbow flexion and Clin Orthop Relat Res 1996;323:119-21. [CrossRef]

sensibility of the hand for a root avulsion type of brachial plexus injury. 23. Brunelli G, Monini L. Neurotization of avulsed roots of brachial plex-
Microsurgery 1995;16:571-7. [CrossRef | us by means of anterior nerves of cervical plexus. Clin Plast Surg
Narakas AO, Hentz VR. Neurotization in brachial plexus injuries. Indi- 1984;11:149-52. [CrossRef]

cation and results. Clin Orthop Relat Res 1988;237:43-56. [CrossRef | 24. Dolenc VV. Intercostal neurotization of the peripheral nerves in avulsion
Thara K, Doi K, Sakai K, Kuwata N, Kawai S. Restoration of sensibil- plexus injuries. Clin Plast Surg 1984;11:1437. [CrossRef]

ity in the hand after complete brachial plexus injury. ] Hand Surg Am 25. Millesi H. Surgical management of brachial plexus injuries. ] Hand Surg
1996;21:381—6. [CrossRef] Am 1977;2:367-79. [CrossRef]

DENEYSEL CALISMA - 0Z

interkostobrakiyal sinirin anatomik varyasyonlari: Travmatik median sinir yaralanmasindan
sonra potansiyel bir norotizasyon aday1 olabilir mi?
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AMAC: Bu galisma, travmatik median sinir yaralanmasindan sonra eldeki duyusal hasarin restorasyonunda ICBN’nin olasi kullanimini arastirmayi
amaglamistir. ICBN norotizasyonunun median sinire uygulanabilirligini degerlendirmek icin interkostobrakiyal (ICBN) sinir ve median sinirin anato-
mik 6zellikleri ve varyasyonlari incelenmistir.

GEREC VE YONTEM: Sekiz kadavranin |6 iist ekstremitesinde aksiller bolge diseksiyonu yapildi. ICBN varyasyonlari kaydedildi. ICBN’nin brakiyal
pleksusa norotizasyon agisindan uygunlugunun Slgtimleri milimetrik cihazlarla yapildi. ICBN’nin median sinirin lateral (LCMN) ve medial (MCMN)
katkilarinin distal ucuna olan mesafesi ve ICBN, LCMN ve MCMN c¢aplari 6lgiildi.

BULGULAR: On bes aksiller diseksiyonda ICBN mevcutken kadavralardan birinin sol tarafinda mevcut degildi. ICBN’nin baslangi¢ noktasindaki
ortalama ¢api 2.0£0.7 mm ve koaptasyon noktasindaki ortalama ICBN ¢api 3.1£0.9 mm idi. LCMN’nin ortalama ¢api 3.9£2.0 mm, MCMN’nin
ortalama ¢api 3.5£0.9 mm idi. ICBN’nin hem 45 hem de 90 derece omuz abdiiksiyonunda, LCMN ve MCMN'ye uzanabilecek sekilde yeterli uzun-
luga sahip oldugu bulundu. LCMN ve MCMN caplari, hem orijin hem de koaptasyon noktasinda ICBN’nin gapi ile anlamli derecede iligkili degildi
(LCMN: p=0.55-0.63 ve MCMN: p=0.89-0.85). LCMN capi ile koaptasyon noktasindaki ICBN ¢api arasinda (p=0.168) ve ayrica MCMN capi ile
koaptasyon noktasinda ICBN ¢api arasinda (p=0.232) anlamli bir fark saptanmadi.

TARTISMA: Disseke edilen tiim ICBN’ler; median sinirin lateral ve medial katkisina dogrudan ulasmak icin yeterli uzunluk gosterdi. Tanimlayici
ve cikarimsal istatistiklere gére ICBN ¢api LCMN ve MCMN'ye yakin bulundu. Bu nedenlerle ICBN, travmatik yaralanmalar sonrasi median sinir
ndrotizasyonu igin uygun bir aday olabilir.

Anahtar sézclikler: Anatomi; interkostabrakial sinir; kadavra; median sinir; nérotizasyon; sinir transferi.
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