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An Objective Assessment of Long-term
Postoperative Hyperpigmentation in Patients With
Apocrine Gland-eliminated Osmidrosis Surgery

Wen-Tsao Ho, MD

Background: Radical surgery is the best treatment for axillary osmidrosis to
eliminate the apocrine glands. However, marked postoperative hyperpigmenta-
tion may occur. Clinicians need an objective skin pigmentation examination to
identify and treat hyperpigmentation. In this study, we aimed to use the Taylor
Hyperpigmentation Scale (an objective visual scale) for evaluating long-term
hyperpigmentation after osmidrosis surgery.

Methods: Twenty female patients with Fitzpatrick skin type III-IV who had under-
gone osmidrosis surgery were included in this study.

Results: The findings demonstrated that although there is an initial variation in
the intensity of hyperpigmentation, in the majority of patients, there is a peak
in hyperpigmentation between the third and sixth months after surgery. This is
then followed by a gradual decline over the ensuing months. Some patients resolve
hyperpigmentation completely, suggesting reversibility.

Conclusions: These results can help guide patient expectations and provide suitable
postoperative management, therebyimproving patientsatisfaction and overall quality of
life. (Plast Reconstr Surg Glob Open 2025; 13:¢6424; doi: 10.1097/GOX.0000000000006424;

Published online 10 January 2025.)

Axillary osmidrosis is characterized by a persistent,
offensive odor resulting from bacterial decomposition of
apocrine secretions in the axillae. The condition can mark-
edly affect a person’s quality of life.! Surgical procedures
are the definitive treatment, with the goal of the complete
removal of the glandular structures of the subcutaneous
tissue and deep dermis.” However, a disadvantage is the
potential for postoperative hyperpigmentation,”* which
can affect both physical appearance and psychological
health.’

In Taiwan, the majority of people have Fitzpatrick skin
type III-1V,° and thus, the distinct characteristics of postop-
erative hyperpigmentation require close observation and
effective management. Importantly, postoperative hyper-
pigmentation is a particular concern among women,’
emphasizing the need for comprehensive information on
pigment changes. Obtaining objective evaluations of skin
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color and skin pigmentation is necessary for physicians
diagnosing and treating patients with hyperpigmenta-
tion.” In this regard, an established visual scale, the Taylor
Hyperpigmentation Scale, has been created to provide an
inexpensive and convenient method to assess skin color
and monitor changes of hyperpigmentation after treat-
ment.” This standardized scoring system minimizes subjec-
tive bias, offers a precise evaluation of skin conditions, and
provides an objective reference point.

In our practice, our surgical approach to osmidrosis
surgery is to use manual scissors and, thus, prioritize skin
health and aesthetics. To enhance postoperative care and
patient satisfaction, the purpose of this study was to objec-
tively assess postoperative hyperpigmentation using the
Taylor Hyperpigmentation Scale in Taiwanese patients
who underwent osmidrosis surgery.

Study Design and Patients

We conducted a prospective, observational study at a
single center involving 25 female patients with Fitzpatrick
skin type III-IV who had undergone osmidrosis surgery
between January 2022 and December 2022. Patients
who developed complications such as scar tissue forma-
tion (n = 1) or chronic wound issues (n = 4) during the
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observation period were excluded from the study. After
exclusion, 20 patients were analyzed for postoperative
pigmentation after 2 years. Assessments using the Taylor
Hyperpigmentation Scale to evaluate pigment deposi-
tion were performed as baseline before surgery and at
2,3,6,9, 12, 15, 18, 21, and 24 months postoperatively.
All patients were instructed to refrain from using any oral
or topical skin-lightening products or undergoing laser-
based skin-lightening procedures during the 24-month
follow-up period.

Ethical Statement

The institutional review board of the Chang Gung
Medical Foundation approved the protocol of this study
(approval no. 202200098B0), which adhered to the tenets
of the 1975 Declaration of Helsinki, and signed informed
consent was obtained from each included patient.

Surgical Procedure

All patients received a surgical procedure with manual
scissors to eliminate apocrine glands. A detailed surgical
procedure with 3 maneuvers was described in our previ-
ous study."

Assessment of the Taylor Hyperpigmentation Scale

The Taylor Hyperpigmentation Scale ranges from 0 (no
visible pigment deposition, similar to the patient’s original
skin tone) to 10 (severe pigment deposition). To facilitate
the assessment, the scale was designed with a circular aper-
ture in each hyperpigmentation band through which the
skin can be viewed and thus compared with the scale.

To minimize interrater variability in appearance assess-
ment, the same physician performed all evaluations using
the Taylor Hyperpigmentation Scale. These methodologi-
cal choices ensured rigorous and standardized assess-
ments of postoperative pigment changes in patients who
received osmidrosis surgery, thus contributing to the reli-
ability and validity of the results.

Statistical Analysis

Comparisons of the Taylor Hyperpigmentation Scale
score between 2 timepoints was performed with the
Wilcoxon matched-pairs signed-rank test. A value of P
less than 0.05 was considered to indicate a statistically sig-
nificant difference. SPSS version 25.0 software (IBM Corp,
NY) was used for all statistical analysis.

All 20 patients were women, with a median age of 27
years (range, 20-36 y) (Table 1). The pigmentation scores
at different postoperative timepoints were assessed accord-
ing to the Taylor Hyperpigmentation Scale (Fig. 1). Before
surgery, they had a median pigmentation score of 0 (0-1)
(Table 1; Fig. 2). As shown in Figure 2, a significant increase
in pigmentation score emerged between the second and
sixth months after surgery when compared with baseline (all
P<0.05), with median pigmentation scores of 0, 3, 3, and 2.5
at baseline, month 2, month 3, and month 6, respectively.
During this period, the majority of patients experienced
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Question: Making very small incisions may sacrifice the
clarity of view for surgeons, and minimally invasive inci-
sions may not have the stretchability required to clear
large areas.

Findings: The Taylor Hyperpigmentation Scale may be
a potential option for evaluating long-term changes in
postoperative scarring in patients with axillary osmidrosis
after receiving a minimally invasive surgical procedure.
Especially, male patients or those with high axial length of
the operating plane are associated with a greater improve-
ment in long-term postoperative scarring.

Meaning: This may help guide patient expectations
before surgery and serve as a reference for screening
patients.

a peak in pigment deposition, resulting in scores ranging
between 2 and 6, suggesting that a peak hyperpigmentation
occurs between months 3 and 6 after surgery.

Beyond the sixth month, a gradual reduction in pig-
ment deposition scores was observed, with a median
pigmentation score of 2.5 and 2 at months 6 and 9, respec-
tively (P = 0.020). By the 12th month, most patients had
achieved scores below 2 (the median pigmentation score
at months 9 and 12 was 2 and 1; P = 0.001), indicating
a more significant decline in hyperpigmentation. This
gradual improvement over the course of a year suggests
that postoperative hyperpigmentation tends to gradually
decrease with time.

Subsequent follow-up visits provided further insights
into the trajectory of hyperpigmentation changes.
Pigment deposition scores continued to gradually decline,
eventually reaching a median score of 0 at month 24. By
24 months after surgery, some patients achieved complete

Table 1. Patient Ages and Baseline Taylor Hyperpigmenta-
tion Scale Scores

Patient Age,y Taylor Hyperpigmentation Scale Score
1 26 0
2 35 0
3 28 1
4 36 0
5 21 0
6 29 0
7 26 0
8 24 0
9 21 0

10 21 0

11 30 0

12 20 0

13 21 0

14 32 1

15 31 1

16 26 0

17 27 0

18 27 0

19 33 0

20 31 0
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Fig. 1. Clinical photographs of patient 2. A, Baseline. B, Three months postoperative. C, Six months postoperative. D, Nine months postop-
erative. E, Twelve months postoperative. F, Eighteen months postoperative. At 3 or 6 months postoperative, a significant pigmentation in
the skin flap was observed as compared with baseline, with the pigmentation score of 0, 4, and 3 at baseline, 3, and 6 months, respectively.
At 9, 12, and 18 months postoperative, a gradual improvement in the pigmentation of the skin flap can be observed, with a pigmentation

score of 2, 1, and 0, respectively.
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Fig. 2. A plot of the Taylor Hyperpigmentation Scale scores before and after surgery. tP value as

compared with baseline.

recovery with no discernible hyperpigmentation. This
finding underscores the potential that postoperative
hyperpigmentation can be reversible, with continued
decline and complete recovery.

One notable observation was the variability in hyperpig-
mentation severity among patients. The highest recorded
pigment deposition score was 6, an outlier observed in a
single patient during the third month after surgery. This
emphasizes the wide range of hyperpigmentation among
different patients.

DISCUSSION
The findings of this study provide valuable insights
into the dynamics of postoperative hyperpigmentation
after osmidrosis surgery. The results showed that there is a

distinct temporal pattern in postoperative hyperpigmenta-
tion after osmidrosis surgery. Although variability exists in
initial severity, most patients experience a peak in hyper-
pigmentation between the third and sixth months after
surgery, followed by a gradual reduction up to 24 months.
Ultimately, some patients achieve complete recovery, indi-
cating that the hyperpigmentation is reversible. These
findings are important for managing patient concerns
and misconceptions and providing appropriate care in
the postoperative period, which can enhance their satis-
faction and quality of life.

Hyperpigmentation commonly affects dark-skinned
individuals and is often challenging to treat. Disorders
of hyperpigmentation have been demonstrated to
have a negative effect on quality of life'' and physical
and psychological health.” The observed variability in
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hyperpigmentation severity in this study underscores the
importance of patient education. It is crucial to commu-
nicate to patients that postoperative hyperpigmentation is
a common occurrence and typically follows a discernible
pattern. The Taylor Hyperpigmentation Scale has been
used in studies of patients with facial pigmentary disor-
ders' and the repair of burn wounds,"” and in patients
who undergo osmidrosis surgery, it provides an objective
and quantifiable measure to aid patients in understanding
the expected progression of hyperpigmentation after sur-
gery. To our knowledge, this is the first study to determine
the progression of hyperpigmentation after osmidrosis
surgery. Patients can take solace in the knowledge that pig-
ment changes are a part of the healing process, and need
not cause undue distress.

Although our study focused on a homogenous group
of patients, it is important to acknowledge that individual
characteristics may influence the course of hyperpigmen-
tation. Patients with pre-existing conditions such as vitiligo
or psoriasis, which exhibit the Koebner phenomenon, may
experience unique challenges, as the Koebner phenom-
enon results in the formation of new psoriatic lesions."*
Recently, the association between vitiligo and metabolic
syndrome has attracted the attention of researchers, and
it has been shown that vitiligo has systemic manifestations
in addition to affecting the skin.” In addition, vitiligo
greatly affects psychosocial well-being and is associated
with depression'® and anxiety.'”

The use of lasers or skin-whitening products to treat
hyperpigmentation is a topic of debate." Although such
interventions may have a role in managing hyperpig-
mentation, they must be used with caution. The risk of
creating mottled pigmentation patterns should be con-
sidered, and the energy levels of lasers should be kept
low to minimize dermal damage.' The potential benefits
of oral supplements such as tranexamic acid and vita-
min C in managing postoperative hyperpigmentation
are promising.'®*" Although further clinical evidence is
needed to definitively establish their effectiveness, their
safety profile suggests they can be used as part of postop-
erative care.

A previous study highlighted the potential influence
of wound care and surgical techniques on postoperative
hyperpigmentation.?’ Infections and chronic wounds can
exacerbate hyperpigmentation,” emphasizing the impor-
tance of rigorous wound care.” In particular, our surgi-
cal approach, which uses manual scissors, seems to yield
favorable outcomes with respect to postoperative hyper-
pigmentation and reduced dermal damage during 24
months follow-up. This warrants further investigation and
comparison with other surgical approaches (eg, rotary
cutters) in future research.

The study’s major limitation is that it was a retrospec-
tive study at a single center with a relatively small sample
size. Therefore, it still remains necessary to carry out
large-scale, multicenter, and prospective studies to con-
firm the results of the present study. This study included
20 patients and offers valuable insights into postoperative
hyperpigmentation. Nevertheless, a further investigation
including case studies that track pigmentation changes
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over more than 24 months may be a benefit to determine
this association in the present study.

CONCLUSIONS

The results of this study underscore the importance of
patient education, individualized care, and cautious inter-
vention for managing postoperative hyperpigmentation in
the future after osmidrosis surgery. The use of the Taylor
Hyperpigmentation Scale aids in setting realistic patient
expectations and provides a framework for discussing
the evolution of hyperpigmentation and helping patients
understand the postoperative changes. Future research
with larger numbers of patients and studies comparing
surgical techniques will further enhance our understand-
ing and refinement of postoperative care protocols for
patients with osmidrosis.
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