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SUMMARY

Congenital melanocytic nevi (CMN) are benign
melanocyte nevi that appear at birth and can be
found in the dermis, epidermis, or both layers of
the skin. These CMN are caused by mutation in the
melanocyte’s cells. This mutation leads to their
lacking dendrites and causes CMN. This study
aimed to investigate the correlation between CMN
distribution and dermatomes.

Clinical photographs of CMN (>1.5cm) from a
quaternary hospital in Durban, South Africa, were
analyzed. Two investigators examined the clinical
photographs to evaluate the size and dermatomes
covered by the nevi (n=31). The observed CMN
distribution was transposed onto a dermatome
template, and the prevalence among dermatomes
was compared.

The results showed a higher preference for
T10 (58.1%) and similar patterns in T11 (54.8%)
and T12 (51.6%). Facial dermatomes V1 and V2
(54.8%) were mostly affected with the areas of zy-
gomaticofacial, zygomaticotemporal, and supra-

orbital nerves in the cervical region C5 (32.3%)
and lumbar 1.1 (41.9%) were notably affected. Var-
ied CMN patterns were observed in the head and
neck region, emphasizing the complexity of CMN
distribution.

The study enhances our understanding of CMN
presentation, shedding light on the potential for
CMN to follow a dermatomal distribution, with
CMN oftenmostly foundinthe trunkregion around
T10, T11, and T12. V1 and V2 dermatomes in the
face with zygomaticotemporal, zygomaticofacial,
and supraorbital branches were mostly affected,
suggesting embryological influences during the
maxillary process fusion.
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INTRODUCTION

One of the most common skin lesions seen at
birth is congenital melanocytic nevi (CMN), a skin
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disorder that appears as a pigmented patch on the
skin (Macneal and Patel, 2023; Navarro- Fernan-
dez and Mahabal, 2023). Size is the primary crite-
rion for categorizing these lesions as small, medi-
um, big, or giant (Macneal and Patel, 2023). Adult
size is predicted using a scaling factor based on
anatomical location. These CMN are expected
to expand by a factor of 1.7 on the head, 3.3 on
the lower limbs, and 2.8 on the upper limbs and
trunk. The reason for classifying lesions by size is
that larger lesions are more likely to develop into
melanoma, have cosmetic implications, and have
more challenging surgeries (Macneal and Patel,
2023).

Although most CMNs are completely harmless,
a tiny number, particularly the bigger ones, can
potentially develop into a lifetime malignant mel-
anoma (Hale et al., 2005; Saida, 2019; Prescher
et al., 2023). Small and medium CMN do not in-
dicate a greater risk of melanoma, and in the ab-
sence of additional surgical rationale, observation
is the preferred management (Price and Schaffer,
2010). According to the literature search, CMN
can be inherited in rare cases, but the pattern of
inheritance is not Mendelian (de Wijn et al., 2010).
While CMN may manifest anywhere on the body,
the most prevalent sites are the posterior trunk,
the limbs, and the head and neck (Vourc’h-Jour-
dain et al., 2013; Nikfarjam and Chambers, 2016).
Embryologically, both the melanocytes and the
neurons of the PNS that innervate the skin areas
(dermatomes) are derived from the same primi-
tive cells, which can be a potential explanation for
CMN distribution on the skin (Goldstein, 2001).

To date, no existing body of literature has ex-
plored any potential connection between the dis-
tribution of CMN on the skin and dermatomes.
Dermatomes are areas of the skin that rely on
specific spinal nerves for their sensory distribu-
tion. Each dermatome corresponds to a distinct
nerve root and is distributed in a segmented pat-
tern throughout the body (Whitman et al., 2023).
There are several regularly used maps; Foerster’s
and Keegan & Garrett’s maps are commonly used
dermatome maps that differ in their arrangement
of dermatomes (Whitman et al., 2023). While der-
matomes are helpful, there is a lot of variation
in them from one map to another and even from

person to person (Challoumas et al., 2018; Whit-
man et al., 2023). Overlaps on dermatomes vary
among people, making studies on dermatomes
quite complex (Lee et al., 2008).

It is important to note that the face does not
have dermatomes; rather, it receives cutaneous
innervation from CN V, due to the relationship in
their embryological origin — the first pharyngeal
arch (Von-Arx et al., 2017). CN V has three main
branches viz the ophthalmic nerve (V1), which
innervates the forehead, scalp, eyelids, and nose;
the maxillary nerve (V2), which innervates the
upper lip, cheek, nose, and anterior temporal re-
gions; and the mandibular nerve (V3) which in-
nervates the tragus, auricle, and posterior part
of the temple (Von-Arx et al., 2017). For the neck
region, the cutaneous innervation arises from
dorsal and ventral rami of cervical nerves, with
the anterior part innervated by ventral rami via
the cervical plexus nerve branches and the poste-
rior partvia dorsal rami of C2 to C4 (Kaiser and Lu-
go-Pico, 2023). The branchial arches are another
essential structure during embryology in the neck
region and contribute to the formation of the jaw,
hyoid bone, and ear components (Ginsberg and
Eicher, 2000). This is why the lower portion of the
face has innervation from the cervical plexus via
the greater auricular nerve (Ginsberg and Eicher,
2000).

When it comes to dermatomes, the Keegan and
Garrett map is more in line with developmental
interpretation, but the Foerster map is more in
line with clinical practice (Whitman et al., 2023).
A more recent dermatomal map by Patton et al.
(1976), which was an updated version of Keegan
and Garrett’s map, was utilized in this study. The
presentation of CMN on the skin remains enig-
matic. Finding this investigation of whether a cor-
relation exists between the distribution of CMN
and dermatome mapping could yield valuable in-
sights into the processes of development and po-
tentially hold clinical significance.

METHODS AND MATERIALS

Clinical photographs from the Plastic and Re-
constructive Surgical Unit database at a quater-
nary hospital in Durban, South Africa, were used



in this investigation. To determine whether there
was a CMN correlation with the dermatomal pat-
tern in the peripheral body, we anonymized the
data and ran statistical analyses. All data ana-
lyzed was treated with strict confidentiality. No
photographic material with identification mark-
ers was retained, recorded, or published.

Sample size

The medical records of 31 patients (adult and pe-
diatric) diagnosed with GCMN and those eligible for
surgical removal of the nevi between 2000 and 2023
were obtained from the database of the hospital.

Inclusion criteria

Photographic images of CMN with the following
characteristics were included in the study:

- Projected size of 1.5 cm in diameter or above.

- Presence of a visible site of the lesion(s).

Exclusion criteria

Any photographic images of CMN that are less
than 1.5cm in diameter and did not have a visible
site of lesions were excluded from the study.

Data Collection and Analysis

Clinical photographs of CMN with projected size
> 1.5 cm in diameter and having visible site of
the lesion(s) were analyzed. These analyses were
done in two subsets. The first subset (subset I; n=
31) looked at the correlation between the CMN
on the overall body and the body dermatomes
adopting the dermatomal map of Patton et
al. (1976) (Fig. 1). The second subset (subset

Fig. 1.- Dermatomal map adapted from Harry D. Patton et al. (1976).
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Fig. 2.- llustration of the cutaneous, sensory nerves of the face
(adapted from Von-Arx et al., 2017).

II; n=19) looked at patients with CMN on the head
and neck and investigated the correlation of CMN
and facial dermatomes (Trigeminal nerve) distri-
bution using Fig. 2.

Two investigators examined the lesion(s) to
evaluate the size and dermatomes that the nevi
cover in the head, cervical, thoracic, lumbar, and
sacral regions of the body. The extent of CMN was
analyzed on the photographs and transposed
onto the dermatome templates and affected der-
matome areas were tabulated. In cases where
there was disagreement between the investiga-
tors regarding the classification, the result was
thoroughly evaluated, and at each level of the clas-
sification process, any discrepancies between the
reviewers were settled through discussion or with
the assistance of a third reviewer. The aforemen-
tioned methodology of finding the Interobserver
Agreement (I0A%) was adopted from Bryson and
Zea (2023), using the Exact Count Per Interval
method with the following formula:

Reviewer Agreement
Interobserver Agreement (I0A%) =

Total sample size

Statistical analysis

The R Core Team’s 2020 statistical computing
program, version 3.6.3, was used for the statis-
tical data analysis. Both descriptive and inferen-
tial statistics were used to present the findings.
Standard deviation, coefficient of variation, min-
imum, maximum, quartiles, interquartile range,
averages, and descriptive statistics of numerical
measures were summarized where appropriate.
Pie, basic, component, Pareto, and multiple bar
charts were used to graphically represent the
categorical variables, which were characterized
as counts and percentage frequencies. To get in-
sight into the behavioral patterns of dermatome
prevalence over time, trend analysis was conduct-
ed using graphical presentations.

Ethical considerations

The study received institutional ethical approv-
al from the Biomedical Research Ethics Commit-
tee (Reference number: BREC/00004680/2022).

RESULTS

A 23-year (2000-2023) observational study
yielded 31 patients (n = 31) presenting CMN above
1.5 cm in size. For the first subset (subset I), the
interobserver agreement (I0A) was 80,6%. The
results for the (subset I) revealed the following
demographics among the 31 patients: 41.9%
were female, while 58.1% were male. The ethnic-
ity distribution was 58.1% Black, 38.7% Indian,
and 3.2% White. The age group distribution of the
sample was as follows: 6.4% were younger than 16
years, 83.9% fell within the 16-30-year range, and
9.7% were in the 31-45-year range. Furthermore,
the distribution of the skin condition across dif-
ferent body areas was observed as follows: back:
12.9%, upper limbs: 3.2%, lower limbs: and head
and neck: 51.6% (Table 1).

This investigation also sought to report on each
dermatome, how many patients were found with
CMN, and which dermatomes were the most/ least
affected in each body region. T10 dermatome was
found to be the most affected dermatome with
(58.1%), followed by the T11 dermatome (54.8%)
and T12 (51.6%). In the face region, V1 and V2
dermatomes were the most affected and had



54.8% of patients with CMN on them (Fig.3; Fig.4).
In the cervical region, C5 was the most affected
(32.3%) and the least affected was C6 (6.5%). The
L1 dermatome was the most affected in the lum-
bar region (41.9%), while the L5 dermatome was
the least affected (3.2%). In the sacral region, S3
was the most affected (22.6%) and the least affect-
ed was S2 (6.5%) (Table 2).

Tablel. Patient demographics.

Parameter LG
(N=31)
Gender
Female 13 (41.9%)
Male 18 (58.1%)
Race
Black 18 (58.1%)
Indian 12 (38.7%)
white 1(3.2%)
Age group
<léyrs 2 (6.4%)
16-30yrs 26 (83.9%)
31-45yrs 3(9.7%)
Location
Back 4 (12.9%)
Back; Head and neck 1(3.2%)
Back; Head and neck; Trunk; Upper limbs | 1 (3.2%)
Back; Lower limbs 1(3.2%)
Back; Trunk 3(9.7%)
Back; Trunk; Upper limbs 1(3.2%)
Back, Trunk 1(3.2%)

Head and neck 16 (51.6%)

Head and neck; Trunk 1(3.2%)
Lower limbs 1(3.2%)
Upper limbs 1(3.2%)

Valid % shown | Model-smallest mode | Nmodes-# of modes.

In Fig. 3, a combination of “C3-C4-C5-T2” rep-
resents the patients that had the CMN on the dor-
sal neck and running down the back region with
a percentage of 9.7%. For those that had the CMN

on the ventral neck and ran down the anterior
trunk, it was represented by C3 with a percentage
of 6.5%.

Fig. 5 illustrates the incidence of CMN patients
affected by dermatomal combinations (spinal
nerve root values). Concerning the head and neck
region, the most prevalent dermatomal combina-
tions impacted by the nevi were V1, V2, and V3,
constituting 29.0% of patients. This was followed
by the V1 and V2 combination, observed in 9.7%
of cases, while V1 on its own was present in only
one patient, representing 3.2% of cases, as was
V2. Other combinations were each noted in 3.2%
of cases.

To demonstrate how many patients had CMN
affecting various dermatomes, the respective
percentages were used (Fig. 5): two patients ex-
hibited CMN affecting a single dermatome (6.4%).
In contrast, 12 patients had CMN affecting three
dermatomes, accounting for a total percentage
of 38.6%. Patients with two dermatomes affected
constituted 9.7%, while the remaining cases rep-
resented 3.2% each.

The final comparison focused on the distribu-
tion of dermatomes across various locations. In
terms of the number of affected dermatomes, the
most prevalent location was the head and neck,
accounting for 43.2%, followed by the back region
at 27.3%, then the trunk region at 15.9%, and last-
ly, the upper and lower limbs with each account-
ing 6.8% (Fig. 6).

Among the patients with CMN in the head and
neck region highlighted in blue, 10.5% had CMN lo-
calized on a single dermatome, 21.1% had CMN af-
fecting two dermatomes, and the majority (68.4%)
had it on three dermatomes. In contrast, among
patients with CMN in the back region highlighted
in pink, 8.3% had it affecting three or more der-
matomes. The trunk area highlighted in red was
affected by CMN in four and above dermatomes but
not exceeding 12 dermatomes. The upper limbs

Table 2. Pattern of most and least affected dermatomes in each body region by root value.

Face Cervical
Most affected V1; V2 C5
Least affected V3 Cé6

Thoracic Lumber Sacrum
T10 L1 S3
T1 L5 S2
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Fig. 3.- Incidence of CMN correlated with dermatomal pattern.

highlighted in green exhibited CMN on 3 and 4
dermatomes, while the lower limbs highlighted in
brown were observed with CMN affecting 2, 3, and
5 dermatomes, as shown below in (Fig. 6).

For the second subset (subset II), we had pa-
tients (n = 19) presenting with CMN above 1.5 cm
on the face (IOA here was 89%). Regarding gen-
der analysis, 57.9% were found to be males, and

42.1% were females (Table 3). For age groups, the

patients were distributed as follows: 78.9% were
younger than 16 years, 15.8% fell within the 16—
30-year range, and 5.3% were in the 31-45-year
range. Laterality analysis showed that 47.4% of
patients had CMN on the right side, 26.3% on the
left, and 26.3% on both sides of the face.

Due to some of these patients having the CMN
in multiple locations, each category in which the

patient had the CMN involved was repeated in
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Fig. 4.- Most and least affected dermatomes in each body location.

each of the location in which the CMN was found and upperlimb. There is a discernible distribution
at. The research results revealed the following de- of these nevi in the patients with CMN on the face
mographics: among 19 patients, 16 had the CMN and neck. Two of them had it running on the great
on the face only. The other 3 had it on the face plus auricular nerve and transverse cervical nerve,
multiple regions, including the neck, back, trunk, which are branches of the cervical plexus (Fig. 7).

Fig. 5.- Incidence of dermatomal combinations affected by CMN.
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Fig. 6.- Dermatomes affected by CMN in comparison to their location.

The final comparison focused on the distribu-
tion of CMN in each CN V branch. Of the 34 % of
patients affected by V1, 76.5% affected supraor-
bital, followed by supratrochlear (70.6%), palpe-
bral branches of lacrimal (70.6%), infra-trochle-
ar (64.7%) and external nasal branch of anterior
ethmoidal (17.6%) dermatomes (Fig. 8). Out of the

36% patients affected on V2 region, zygomatico-
temporal and zygomaticofacial dermatomes were
the predominant with 77.8%, followed by infraor-
bital dermatome with 66.7%. Of the 26% patients
affected on V3, 92.3% affected the auriculotempo-
ral dermatome, 46.2% were on long buccal, while
7.7% were on mental dermatome.



Table 3. Patient demographics.

Overall
(N=19)
Laterality
Both 5(26.3%)
Left 5(26.3%)
Right 9 (47.4%)
Gender
Female 8(42.1%)
Male 11 (57.9%)
Age group
<1l6yrs 15 (78.9%)
16-30yrs 3(15.8%)
31-45yrs 1(5.3%)
Race
Black 12 (63.2%)
Indian 7 (36.8%)

Group % shown | Model-smallest mode | Nmodes-# of modes.

DISCUSSION

CMN is one of the most frequent skin lesions
encountered at birth. The majority of CMN cases
do not need treatment, but those that are highly
visible, such as those on the face, neck, or hands,
may be treated if patients are significantly both-
ered by them. Some need treatment due to risk of
malignancy. Most importantly, the increased size
of the nevi will cause the risk. There has been no
literature investigating the correlation between
the distribution of CMN and the skin dermatomes.
The results of this study indicate that there is a
perceptible correlation between CMN and select-
ed dermatomal areas. This investigation reports
that even if a CMN is absent throughout an entire
dermatomal region, it shows pattern distribution.

Our investigation reports on interesting distri-
bution patterns, one of which is in a small sam-

Fig. 7.- Number of patients in each nerve-supplying area affected by CMN.
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Fig. 8.- Incidence of trigeminal nerve and cervical plexus branches.

ple of patients (6.5%), where they presented with
CMN on the face, which also ran down the ventral
surface of the neck. We believe that CN V may
have an association with the ventral rami of the
cervical nerve, which could be the explanation for
our having 2 of our patients affected by CMN from
the face running selectively down the ventral part
of the neck. This showcased some association/
overlaps of CN V with the ventral rami of the neck
(cervical nerves). Otherwise, the CN V was affect-
ed independently, which probably has much to do
with brachial arch formation and mesenchymal
penetration (Ginsberg and Eicher, 2000).

In the head and neck region, the most common
dermatomal combinations affected by CMN were

V1, V2, and V3, accounting for 29.0% of cases.
Sub-branch observations were also reported in
these cases. The V1 and V2 dermatomes were the
second most affected combinations, indicating
that these two dermatomes are frequently affect-
ed together. These findings support the study by
Vourc’h-Jourdain et al. (2013) that CMN are also
mostly found in the head and neck region. We
also found 10.5% of patients having CMN local-
ized on a single dermatome. We then found that
the zygomaticofacial, zygomaticotemporal, and
supraorbital regions are the most common loca-
tions of CMN on the face. The fact that the zygo-
matic nerve has two branches, which include the
zygomaticofacial and zygomaticotemporal, might



be the reason for this (Von-Arx et al., 2017). This
means that CMN might impact the two locations
that it innervates if this nerve is compromised.

Another association that was noted was with the
dorsal of the neck and back region. Three of our
patients demonstrated discernible distribution of
CMN on the dorsal part of the neck running down
the back region. Here, the cranial-caudal folding
and tubularization of the plate at the fourth and
seventh week of gestation may also be investigat-
ed, examining the association of the dorsal rami
of the neck and back. This study revealed that the
T10 dermatome is the most affected, with 58.1%
of patients presenting CMN in this area.

This high prevalence of CMN in the T10 der-
matome is a significant finding and may indicate
a predilection for the trunk region around T10.
Similarly, the T11 dermatome (54.8%) and T12
dermatome (51.6%) exhibited notable levels of
CMN involvement. Understanding this preference
could lead to further research into the factors in-
fluencing CMN distribution in the trunk region
and its potential clinical implications. These find-
ings supported the conclusion by Vourc’h-Jour-
dain et al. (2013) and Nikfarjam and Chambers
(2016) that CMN are also often mostly found in
the trunk region, which can be the reason most of
our patients have CMN on T10, T11, and T12. The
back and trunk have a tendency to develop CMN;
however, an understanding of this type of etiology
isunknown and could be due to embryological de-
velopment (Kroon et al.,1987).

The lumbar region showed that the L1 der-
matome was the most affected (41.9%), where-
as the L5 dermatome had the lowest prevalence
(3.2%). This distribution in the lumbar region
could be associated with the anatomy of the low-
er back, as there are other lesions, like congeni-
tal dermal melanocytosis, which are commonly
found in the lumbosacral area (Gupta and Thappa,
2013). In the sacral region, S3 was the most affect-
ed dermatome (22.6%), while S2 had the lowest
prevalence (6.5%).

In contrast, among patients with CMN in the
back region, all of them had it affecting three
and above dermatomes. This suggests that in the
back region, there is a lower prevalence of CMN

localized on a single dermatome in the back re-
gion. The Trunk area was observed to have CMN
affecting four and above but not exceeding 12
dermatomes. The Upper limbs exhibited CMN
on 3 and 4 dermatomes, indicating a moderate
level of distribution in this region. Similarly, the
lower limbs were observed with CMN affecting
2, 3, and 5 dermatomes. The limited number of
patients analyzed had a slight effect on reach-
ing a comprehensive analysis that is statically
significant.

CONCLUSION

In conclusion, this study contributes valuable
insights into the distribution patterns of CMN
across dermatomes in various body regions. Fur-
thermore, it also illustrates how selective CMN is,
showcasing the possible explanation for CMN to
be selective on the head and neck region through
CN V association with ventral rami of cervical
nerves with face (CN V) and dorsal rami of cervical
nerves associated with the back region. CMN are
alsomostly found in the head and neck region, fre-
quently in the region of V1 and V2 dermatomes,
precisely zygomaticofacial, zygomaticotemporal,
and supraorbital regions and at T10, T11, and T12
dermatomal regions on the trunk of the body.
This study illustrates a discernible correlation
between CMN and selected dermatomes. This
insight, although not covering the entire der-
matome, suggests that these CMNs do (in certain
cases) run/follow a dermatomal pattern, requir-
ing further investigation.

LIMITATIONS

The small sample size limited our ability to reach a
comprehensive conclusion to determine whether these
CMN ran in one dermatomal region.
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