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The most common cutaneous malignant masses are basal cell carcinoma (BCC)
and squamous cell carcinoma. The predominant site of a malignant mass is the face, which
has many opportunities to be exposed to ultraviolet radiation. However the predilection
sites of malignant masses have been equivocal due to the use of general regions, rather than
anatomical landmarks, in surveys. A facial esthetic unit is an anatomical site classified as an area
of similar facial contour characteristics that can be distinguished from other areas. The purpose
of this study is to determine widely accepted anatomical landmarks using the esthetic unit.

We retrospectively analyzed 118 cases of malignant masses in our clinic from
January 2005 to October 2012. We evaluated the patients' age, gender, and predilection
site of the malignant mass by esthetic unit through pathology, medical records and patient
photographs. We mapped the occurrence site of the malignant mass on schematic drawings
of the esthetic units.
Most of the malignant masses were BCC. The ratio of males to females was 1:1.41.
The frequent predilection site of a malignant mass was on the nasal unit (33.1%), followed
by the buccal unit (11.0%). Primary closure was the most common method of repairing a
surgical defect (38.9%), followed by a local flap (35.5%).

This review described the relationship between clinical characteristics and esthetic
units by proposing objective predilection sites for malignant masses, which can be used commonly
as a framework in the study of malignant masses by unifying equivocal occurrence sites.
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the most important risk factors [3]. In most reports, the general

predilection site of a cutaneous malignant mass is the head and

The incidence of cutaneous malignant masses has increased
gradually with changes in the social and medical environment
[1]. Major cutaneous malignant masses including basal cell car-
cinoma (BCC), squamous cell carcinoma (SCC) and malignant
melanoma (MM) result from multifactorial causes such as en-
vironmental and host factors [2]. In particular, ultraviolet radia-

tion (UVR), an environmental factor, is estimated to be one of

neck because there are many opportunities for these regions to
be exposed to ultraviolet radiation [2-9]. However, the specific
predilection site of a cutaneous malignant mass on the face has
been ambiguous because the descriptions of the occurrence sites
of such cutaneous malignant masses have differed in each study,
which have used general sites, rather than anatomical land-

marks. We believe that the use of unified common landmarks
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would aid in determining the predilection site of a cutaneous
malignant mass. An esthetic unit, according to Gonzalez-Ulloa,
is an anatomical site that is classified as an area of similar facial
contour characteristics that can be distinguished from other
areas [10]. These units were suitable for our study due to their
definite boundaries. The purpose of this study was to determine
widely accepted anatomical landmarks using the modified facial
esthetic unit. We investigated the predilection sites of cutaneous
malignant masses to confirm their objective anatomical distribu-

tion based on the modified facial esthetic units we defined.

We retrospectively reviewed 116 patients who had surgical treat-
ment due to a cutaneous malignant mass from January 2005 to
October 2012 with in our department of reconstructive and plas-
tic surgery. The clinical data included the patients’ gender, age,
predilection site and method of surgical treatment. To make the
predilection site objective, two independent doctors who were
not involved with the surgery classified the site of the cutaneous
malignant mass according to the facial esthetic unit. A series of
S photographs were made of the frontal view, oblique views (RH
right and LH left), and lateral views (RH and LH). We mapped
the occurrence site of the cutaneous malignant mass on sche-
matic drawings of the facial esthetic units without left and right
distinctions. The results of this study were compared with those
of other studies.

Anatomical definition of the facial esthetic unit

Referring to the facial aesthetic units suggested by Gonzalez-
Ulloa in 1954, the esthetic units were modified to create the
following 12 units for this study. The forehead was divided into

Archives of Plastic Surgery

the frontal and temporal units by the pterion, the orbital area
was divided into three parts: the orbital unit, supraorbital unit
(including the eyebrows), and infraorbital unit between the na-
sojugal folds and the medial area of the zygoma. The cheek, was
divided into three parts: the buccal unit around the soft, mobile
anterior; the parotid-masseteric unit, which is the firm, mobile
posterior region containing the parotid gland and the zygomatic
unit, in which the zygomatic bone is located. The nasal unit, in-
cluding the nose, is bordered by the philtrum and the nasolabial
fold. The labial unit, including the lip, is bordered by the phil-
trum and the labiomental fold. The mental unit is bordered by
the labiomental fold and menton. The auricular unit was defined
as the periauricular region, including the ears (Fig. 1). Based on
these units, we confirmed the distribution of the cutaneous ma-

lignant masses.

Distribution of gender and age

For the 118 cases, the most common cutaneous malignant
mass was BCC (64.4%), followed by SCC (32.2%). The cases
included 49 males and 69 females. The ratio of male to female
patients was 1:1.38 in BCC and 1:1.71 in SCC. The age distri-
bution ranged from 36 to 103 years old. The average age of the
patients was 70.9 years at the time of diagnosis. The peak of the
age-frequency distribution was the seventh decade in BCC, but it
was the eighth decade in SCC.

The anatomical site of cutaneous malignant masses by
the modified facial esthetic unit

The nasal unit was the predilection site for cutaneous malignant
masses (33.1%), followed by the buccal unit (11.0%). The most

Unit BCC ScC MM Ewing BSCC Muc Total
Frontal 3(3.9 2(5.3) 1(100) 1(100) 0(0) 0(0) 7(6.9
Temporal 4(5.3) 5(13.2) 0(0) 0(0) 0(0) 0(0) 9(7.6)
Auricular 0(0) 5(13.2) 0(0) 0(0) 0(0) 0(0) 5(4.2)
Supraorbital 339 2(5.3) 0(0) 0(0) 1 (100) 0(0) 6(5.1)
Orbital 8(10.5) 0(0) 0(0) 0(0) 0(0) 0(0) 8 (6.8)
Infraorbital 4(5.3) 2.3 0(0) 0(0) 0(0) 1 (100) 7(5.9
Nasal 37 (48.7) 2(5.3) 0(0) 0(0) 0(0) 0(0) 39 (33.1)
Zygomatic 2(2.6) 4(10.5) 0(0) 0(0) 0(0) 0(0) 6(5.1)
Buccal 5 (6.6) 8(21.1) 0(0) 0(0) 0(0) 0(0) 13(11.0)
Labial 79.3) 1(2.6) 0(0) 0(0) 0(0) 0(0) 8(6.8)
Parotid-masseteric 1(1.3) 7(18.4) 0(0) 0(0) 0(0) 0(0) 8(6.8)
Mental 2(2.6) 0(0) 0(0) 0(0) 0(0) 0(0) 2(1.7)
Total 76 (64.4) 38 (32.2) 1(0.9) 1(0.8) 1(0.8) 1(0.8) 118 (100)

Values are presented as number (%).

BCC, basal cell carcinoma; SCC, squamous cell carcinoma; MM, malignant melanoma; Ewing, Ewing’s sarcoma; BSCC, basosquamous cell carcinoma; Muc, mucinous

carcinoma.
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common location of the occurrence of BCC was the nasal unit
(48.7%), followed by the orbital unit (10.5%) in our study. SCC
occurred most commonly on the buccal unit (21.1%), followed
by the parotid-masseteric unit (18.4%) (Table 1). The predilec-
tion sites for BCC and SCC were mapped on schematic draw-
ings of the facial esthetic units (Fig. 2).

The esthetic units (by Gonzalez-Ulloa in 1957) were modified to gene-
rate 12 units.

Frontal

Supraorbital

Orbital

Infraorbital

Auricular
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Surgical treatment

Primary closure was the most common method for repairing
any surgical defect (38.9%), followed by a local flap (35.5%).
The coverage of BCC was performed most often by primary
closure (39.5%), followed by a local flap (34.2%). The surgical
defect from SCC was most commonly repaired by a local flap
(39.5%), followed by primary closure (34.2%).

The incidence of cutaneous malignant masses has increased rap-
idly worldwide over the last decade due to extended life spans
and social and medical changes [4,11]. The rising incidence rate
is most likely due to a combination of increased ultraviolet radi-
ation, increased outdoor activities, changes in clothing style, and
ozone depletion [12]. In a recent study, a cutaneous malignant
mass was the most commonly diagnosed cancer in the United
States, with more than 1 million Americans diagnosed with skin
cancer each year [ 1]. Additionally, in Korea, the incidence of cu-
taneous malignant masses was reported to be approximately 4%
of all malignant masses and this incidence has been increasing
steadily [S]. Cutaneous malignant masses have been classified as
non-melanoma skin cancer and MM. The most common cuta-
neous malignant masses are BCC and squamous cell carcinoma.
In this study, the majority of cutaneous malignant masses were
BCC (64.4%) and SCC (32.2%).

The incidence of cutaneous malignant masses increases with

(A) The predilection sites for basal cell carcinoma were mapped on schematic drawings of the facial esthetic units (red triangle). (B) The predilection
sites for squamous cell carcinoma were mapped on schematic drawings of the facial esthetic units (blue square).
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age due to the patients’ increased susceptibility and the cumu-
lative dose of UVR [13]. In this study, the most frequent age
group was the seventh decade, and patients over 40 years of age
accounted for 95.8% of our population. The average age of the
patients was 70.9 years. The incidence of cutaneous malignant
masses has been shown to be higher in males than in females due
to their more extensive exposure to sunlight [14]. However, in
recent studies, Lee et al. [ 15] reported a ratio of 1.19:1, and Seo
etal. [16] reported a ratio of 1.1:1, showing no significant differ-
ences by gender. Shin et al. [S], Yoon et al. [17], and Jeong et al.
[18] have reported ratios of 0.94:1, 0.94:1, and 0.98:1, respec-
tively, thus indicating a higher incidence in females. In this study,
females were more frequently affected, with a male to female
ratio of 0.72:1. In other studies, the reasons for the higher female
incidence were determined to be the extended life expectancy of
women and their increased chance of exposure to sunlight [19].

BCC and SCC are usually found in sun-exposed areas, espe-
cially the head and neck regions [20,21]. Many studies have
demonstrated that the predilection site of cutaneous malignant
masses is in the face. Bart et al. [22] noted a higher rate of oc-
currence and recurrence in masses located on the ear and lips.
Buettner and Raasch [23] estimated the body site-specific inci-
dence rate for cutaneous malignant masses and reported that it
was most commonly found in the lip, orbit and naso-labial areas.
In the domestic literature, Kim et al. [8] reported that BCC
had occurred on the cheek, followed by the periorbital area and
nose; Jung and Kim [3] reported that, BCC was found most
frequently on the nose (38.4%). Kim et al. [9] also reported the
nose as being the most common region for BCC (47.3%). In
the case of squamous cell carcinoma, Jung and Kim [3] reported
that it occurred most commonly on the lower lip (41%), fol-
lowed by the cheek (23.2%), where as Kim et al. [9] reported
that it occurred on the lower lip (26.2%) and cheek (21.4%).
However, the predilection site of each study was ambiguous be-
cause the descriptions of the cutaneous malignant mass sites dif-
fered due to the use of general terminology, rather than anatomi-
cal terminology. In addition, the operator subjectively assigned
the actual location of the mass. If a different observer performed
the operation, different results would have been obtained. These
studies, therefore, c annot be compared with each other.

Several studies separated the occurrence region based on the
anatomical site. The H-zone (i.e., nasolabial fold, nasal alar, or-
bital area and auricular area) was found to be the most common
site of recurrence in BCC [7]. Mora and Robins [6] found that
BCC growing in the triangle of the face (formed by lines drawn
from the outer canthi to the philtrum of the lip) tends to be more
invasive, more destructive and more recurrent than that in other

sites. However, they also did not obviously divide the boundary:
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In this study, we used facial esthetic units to avoid the confu-
sion of communication that occurred by equivocal boundaries
in each previous study. Gonzalez-Ulloa [10] is defined the facial
esthetic unit as an anatomical unit that separates similar regions
of contour characteristics, such as color, texture, thickness, elas-
ticity and sebaceous gland density. Therefore, resection or recon-
struction within this unit can achieve the best aesthetic results
[7]. This study, used facial esthetic units that included obvious
and detailed boundaries to objectively analyze, the predilection
sites of cutaneous malignant masses, and the boundaries were
thus easier to distinguish. In this study, the nasal unit was the
predilection site of cutaneous malignant masses (33.1%), fol-
lowed by the buccal unit (11.0%). We drew a similar conclusion
as those in other studies. In particular, the predilection site is
similarly concentrated in the H-zone explained above, but more
studies about whether there is a match between the predilection
site and recurrence site will be needed. In addition our results
could support the hypothesis that exposure to UVR appears to
be the most important risk factor based on the high incidence
on the protrusion sites of the face.

Asaresult of this study, we confirmed the relationship between
the clinical characteristics and the facial esthetic unit. The pre-
dilection site of a cutaneous malignant mass can be suggested
objectively and thus used commonly in a study of cutaneous ma-
lignant masses as a framework to unify the equivocal occurrence
site. In addition, distinguishing cutaneous malignant masses ac-
cording to the facial esthetic unit can be used as a reference plane
during reconstruction.

However, the results of this study are not likely to represent
the prevalence and the most common site because this study is a
single center analysis with a relatively small number of patients.
In the future, statistical results from other hospitals should be
studied together to form a general consensus.
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