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The number of pregnant women who are newly diagnosed with
malignant disease annually in the U.S. is approximately 1 per 1000

population.1 Melanoma, breast carcinoma, cervical carcinoma, leu-
kemia, and lymphoma are the most common types of malignant
disease that arise during pregnancy.2,3 The incidence of melanoma is
rising at a rapid rate, and it is projected that 1 in 68 Americans born
in the year 2002 will develop an invasive melanoma during their
lifetime. Melanoma is the sixth most common malignancy in women.
It is the most common malignancy in women ages 25–29 years, and it
is associated with a younger age at the time of presentation.4 These
trends suggest that approximately 35% of women with melanoma are
of childbearing age.2,5 In this issue of Cancer, Daryanani et al. provide
further evidence that pregnancy does not have an adverse effect on
prognosis in patients with melanoma.6 The information from this
single-institution study is valuable; however, the management of
patients with melanoma with respect to pregnancy and hormonal
contraception remains a challenge. The purpose of this editorial is to
discuss the management of these patients and to enhance the infor-
mation provided by Daryanani et al.6

It is clear that we will encounter increasing numbers of women of
childbearing age who may be pregnant at the time of diagnosis of
melanoma, who may desire to become pregnant after the diagnosis,
or who may desire to use oral contraceptive pills to prevent preg-
nancy after a diagnosis of melanoma. In clinical practice, how these
scenarios are approached may vary from institution to institution and
from physician to physician. This is simply a reflection of the historic
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controversy that has surrounded the effect of preg-
nancy and hormones on melanoma and the appropri-
ate management of melanoma in pregnant women
and in women of childbearing age. Although no rigor-
ous, randomized, prospective trials exist to answer all
of these questions definitively, a wealth of epidemio-
logic data and controlled clinical studies provides con-
sistent insight into optimal management approaches.

Pregnancy at the Time of Diagnosis
Numerous well controlled studies, such as that by
Daryanani et al., have provided strong evidence that
the clinical course, prognosis, and overall survival of
pregnant women with melanoma (American Joint
Committee on Cancer [AJCC] Stage I–II) is similar to
that in nonpregnant women.2,3,5–9 The prognosis of
pregnant women with melanoma still is dependent
primarily on tumor thickness and ulceration status.10

Some studies have shown that thicker lesions are as-
sociated with pregnancy, presumably as a result of
delayed diagnosis.8 Early detection is critical, and
prompt biopsy of suspicious lesions is important and
should not be deferred until after pregnancy. The ear-
liest sign of a melanoma is a change in the size, shape,
or color of a lesion. The earliest symptom is persistent
itching of a lesion.11 Biopsies and wide local excisions
can be performed safely during pregnancy. Minor
variations in logistics and techniques easily can ac-
commodate the recommendations of the patient’s ob-
stetrician. For example, some of our obstetricians rec-
ommend recording fetal heart rate before and after the
mother undergoes a wide local excision.

Can Pregnant Patients Undergo Sentinel Lymph Node
Biopsy Safely?
Sentinel lymph node (SLN) mapping and biopsy rep-
resent one of the most significant advances in the
management of patients with melanoma during the
past decade. The most powerful prognostic factor re-
lated to recurrence and survival in patients with clin-
ically localized melanoma is the status of the SLN.12

We offer SLN biopsy at our institution to relatively
healthy, nonpregnant patients with melanomas mea-
suring � 1.0 mm or � 1.0 mm with other adverse
factors. This technique uses preoperative intradermal
injection of 99mTc-sulfur colloid (1–3 millicuries [mCi];
CIS-US, Inc., Bedford, MA) and intraoperative, intra-
dermal injection of isosulfan blue dye (Lymphazurin
1%; Hirsch Industries, Inc., Richmond, VA) around the
intact tumor or biopsy site. Lymphatic mapping and
SLN biopsy are performed with the aid of a hand-held
gamma counter and visualization of blue lymph
nodes.

Fetal doses � 100 milli-grays (mGy) of radiation

do not increase the incidence of fetal malformation.
The Society of Nuclear Medicine recommends a preg-
nancy test in patients prior to any procedure that
would expose a fetus to � 50 mGy. The dosages and
radiopharmaceuticals used for lymphatic mapping
deliver whole fetal doses of � 5 mGy. Therefore, these
radiopharmaceuticals at dosages used for lymphatic
mapping are not contraindicated in pregnant patients
and carry negligible risk.13–15 The safety of isosulfan
blue dye in pregnancy poses additional questions. The
rate of allergic reactions to the dye reportedly is as
high as 2%, and the incidence of life-threatening ana-
phylactic reaction requiring vigorous resuscitation is
reported at 0.7–1.1%.16,17 Due to the risk of this rare
but potentially catastrophic event of anaphylaxis in
pregnant patients, we now use radiocolloid alone for
SLN biopsy in pregnant patients at our institution.
Alternatively, in women who are in middle to late
pregnancy and who have undergone narrow excision
of their primary melanoma with clear histologic mar-
gins, definitive wide local excision and SLN biopsy
with radiocolloid and blue dye may be delayed until
after delivery, with close clinical follow-up for the
duration of the pregnancy.

Implications for the Fetus
What about the risk of metastasis to the placenta and
fetus? Fortunately, placental and fetal metastasis from
maternal malignant disease is an exceptionally rare
event.18 However, melanoma is the most common
type of malignancy to metastasize to the placenta and
fetus, representing 30% of placental metastases and
58% of fetal metastases. Approximately 19 patients
with melanoma placental metastasis have been re-
ported, with maternal death in all patients: 80% within
3 months of delivery. Five patients with fetal metasta-
sis have been reported, with four resulting in death.
Therefore, although these occurrences are exceedingly
rare, pregnant patients with melanoma at our institu-
tion are counseled, the placenta is sent for histologic
evaluation, and the neonatal service is notified.

Pregnancy After Diagnosis
Although there is no clear evidence to suggest that
prior, present, or subsequent pregnancy adversely af-
fects the prognosis of patients with melanoma, there
are no standard, defined guidelines for patients who
desire to become pregnant after diagnosis and treat-
ment of melanoma. Recommendations regarding the
length of time to wait after a diagnosis vary from
physician to physician, and some physicians recom-
mend against getting pregnant. Significant propor-
tions of patients with localized disease (AJCC Stage
I–II) harbor occult disease and eventually develop re-
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currences. It is not completely predictable who will
and who will not develop recurrent disease. Many
survival models demonstrate that tumor thickness is
the single most important predictor of a probability of
cure in patients who do not undergo SLN biopsy.
Although approximately 50% of recurrences develop
by 3 years in patients with thick lesions, late recur-
rences occur in some patients, even with thin lesions,
longer than a decade after treatment.19 If recurrence
develops during pregnancy, then it may be disastrous
both medically and emotionally, potentially altering
treatment options and with a risk of placental and
fetal metastasis, although these are rare. The use of
chemotherapy, radiation therapy, radiodiagnostic
tests, and general anesthesia for extensive surgical
procedures may have harmful effects on the fetus/
newborn.

Our recommendation about how long to wait be-
fore becoming pregnant after a diagnosis of mela-
noma is on a case-by-case basis, depending primarily
on the risk of recurrence (tumor thickness and tumor
stage), age of the patient, and desire to become preg-
nant. There is no exact answer, and our approach is to
educate patients completely about the risks to help
them make informed decisions. At our institution, pa-
tients typically wait 0 –5 years, depending on the afore-
mentioned factors. For example, a woman age 40
years with a melanoma measuring 0.3 mm in thick-
ness has only an approximate 1–3% risk of recurrence
within 5 years, and we would not necessarily advise
her to wait if she desires to become pregnant and finds
this an acceptable risk. Alternatively, a woman age 21
years with a melanoma measuring 4.0 mm thick gen-
erally would be advised to wait for 3–5 years. Each
patient is approached individually, with the patient
ultimately making her own informed decision. If the
patient does become pregnant, then self-examination
of the skin and lymph nodes on a monthly basis is
stressed.

Although controlled studies consistently demon-
strate no statistically significant difference in survival
for melanoma in pregnant patients compared with
nonpregnant patients, the tragedy of a child losing
their mother soon after birth is highlighted by clinical
examples and case reports. Merkus et al. illustrated
this point in their description of a couple who con-
sulted the gynecologist repeatedly because of a pri-
mary fertility disorder.20 A few days after the woman
started the hormonal treatment that preceded the in
vitro fertilization procedure, she noted swelling in the
right groin area for which she consulted a surgeon. It
was found that the swelling was a metastasis from a
primary cutaneous melanoma that had been excised
from her leg 6 months previously. Her first in vitro

fertilization treatment resulted in a pregnancy, which
ended with the birth of a healthy boy. However, the
placenta showed melanoma metastases, and the
mother died 2 months after the birth of her son. Al-
though recurrence and survival may not have been
affected directly by pregnancy or hormonal treatment,
the tragedy of this situation is readily apparent.

The Desire Not to Become Pregnant (Oral contraceptives)
Given the concerns that may face a woman of child-
bearing age who has been diagnosed with melanoma,
what about oral contraceptive use? Many studies with
thousands of patients have demonstrated no signifi-
cant increased risk for the development of melanoma
associated with oral contraceptive use, including du-
ration of use, age started, years since first or last use,
or current use.21 There also is no evidence showing
that hormone replacement therapy for menopause
plays an etiologic role in the development or recur-
rence of melanoma. Because a very small risk of con-
traceptive or replacement hormones on recurrence
has not been excluded in a prospective trial, some
patients and/or physicians may choose not to accept
even a theoretical risk and, instead, choose nonhor-
monal contraception or menopause symptom relief.

Conclusions
From previous studies, including that reported by
Daryanani et al. in this issue of Cancer,6 we may con-
clude that pregnancy or hormone use before, during,
or after a woman is diagnosed with melanoma does
not appear to influence survival, which provides im-
portant information that should simplify the clinical
management of these patients. However, generalized
guidelines may not be applicable or appropriate be-
cause of patient variability. In clinical practice, this
translates into individualized patient management.
The patient with melanoma who is diagnosed during
pregnancy is managed best by early and continual
involvement of a multidisciplinary team with clinical
and psychosocial expertise in melanoma therapy.
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BACKGROUND. Cutaneous melanomas are aggressive tumors with an unpredictable

biologic behavior. It has been suggested that women who present with melanoma

during pregnancy have a worse prognosis due to more aggressive behavior of the

melanoma. The objective of the current study was to evaluate the long-term effect

of pregnancy on disease progression in women with Stage I–II melanoma.

METHODS. From 1965 to 2001, 46 pregnant women were treated for a Stage I–II

melanoma at the University Medical Center Groningen. These patients were com-

pared with an age-matched and gender-matched control group (nonpregnant) of

368 women with Stage I–II melanoma. The patients were staged according to the

2002 American Joint Committee on Cancer TNM classification system for mela-

noma. The 10-year disease-free survival (DFS) and 10-year overall survival (OS)

rates were calculated using logistic regression analysis.

RESULTS. The median age of patients in the pregnant group was 30 years (range,

18 – 46 years), and the median age of patients in the nonpregnant group was 36

years (range, 17– 45 years). The median follow-up was 109 months (range, 1–356

months). Pregnant patients presented more often with thicker melanomas (medi-

an, 2.0 mm vs. 1.7 mm; not statistically significant). No differences with regard to

tumor location, histologic subtype, tumor ulceration, or vascular invasion were

detected between the pregnant group and the nonpregnant group. There was no

statistical difference in the 10-year DFS and 10-year OS rates between the two

groups. The 10-year DFS rates for patients in the pregnant and nonpregnant

groups, respectively, were 88% versus 86% for patients with Stage I melanoma and

67% versus 73% for patients with Stage II melanoma. The 10-year OS rates for

patients in the pregnant and nonpregnant groups, respectively, were 94% versus

90% for patients with Stage I melanoma and 82% versus 81% for patients with Stage

II melanoma.

CONCLUSIONS. Pregnancy does not appear to have an adverse, long-term effect on

survival in patients with clinically localized melanoma. Further studies should

address whether pregnant patients present with thicker lesions and/or whether

they have decreased DFS compared with nonpregnant women. The prognosis for

women with melanoma during pregnancy, as it relates to survival, still is depen-

dent on tumor thickness and ulceration. Cancer 2003;97:2248 –53.

© 2003 American Cancer Society.

DOI 10.1002/cncr.11321
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Melanoma often is diagnosed in young adults, and a significant
number of these patients are women in their reproductive phase

of life. The real incidence of melanoma during pregnancy is unknown.
In 1969, Smith and Randall reported an incidence of 2.8 per 1000
deliveries.1 The influence of pregnancy on the prognosis of women
with melanoma has been a controversy since 1951, when Pack and
Scharnagel reported on 10 pregnant patients with malignant mela-
noma, 5 of whom died within 30 months after diagnosis.2 Since that
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report, numerous case reports also have been pre-
sented demonstrating a worse prognosis for pregnant
women compared with nonpregnant women with
melanoma and the dilemmas in treatment policies.3,4

However, in 1985 the World Health Organization Mel-
anoma Program initiated a retrospective study of pa-
tients with melanoma in relation to pregnancy. That
study showed that there were no survival differences
between pregnant and nonpregnant women with
Stage I melanoma after correcting for tumor thick-
ness.5 Thus, the literature is confusing, and reports are
contradictory on the behavior of melanoma.

It has been hypothesized that the frequency and
prognosis of melanomas in women are influenced by
hormonal or reproductive factors. However, previous
studies failed to prove that the presence of hormone
receptors in human melanoma cells carried a poorer
prognosis.6 – 8 Traditional quantitative analyses sug-
gest that a proportion of melanoma cells carry a type
II estrogen receptor; however, the absence or presence
of this receptor did not appear to affect the individual
outcome of the patient.8 This was underlined in recent
reports in which the relation between the use of oral
contraceptives and prognosis also was not proven.9 –11

The objective of the current study was to report
our single institution’s experience with melanoma
arising during pregnancy. Specific goals of the study
were to determine the disease-free survival (DFS) and
overall survival (OS) rates for this group of patients
over a long-term follow-up. Furthermore, the impact
of Breslow thickness, ulceration, vascular invasion,
histologic subtype, and tumor location on DFS and OS
was studied.

MATERIALS AND METHODS
Between 1965 and 2001, a total of 2567 patients were
diagnosed and treated for cutaneous malignant mel-
anoma at the University Medical Center Groningen.
The population consisted of 991 male patients (39%)
and 1576 female patients (61%). For the purposes of
this study, 46 female patients with melanoma with a
median age of 30 years (range, 18 – 46 years) were
identified as pregnant and were diagnosed with Stage
I–II melanoma according to the American Joint Com-
mittee on Cancer (AJCC) TNM classification system
(Table 1).12 This pregnant group was compared with a
nonpregnant control group. The age-matched and
gender-matched control population was selected from
women with Stage I–II cutaneous melanoma between
the ages of 16 years and 46 years who were not preg-
nant at the time of diagnosis. The subgroup of selected
patients for the control group consisted of 368 non-
pregnant women with Stage I–II melanoma with a
median age of 36 years (range, 17– 45 years). The clin-

ical data retrieved from the Groningen melanoma data
base included age at diagnosis, site of the primary
tumor, and stage at diagnosis. All histologic slides
were reviewed at our institution. The histopathologic
characteristics recorded included the histologic sub-
type of melanoma (superficial spreading, nodular, or
unknown), tumor ulceration, Breslow depth of inva-
sion (in millimeters), and the presence or absence of
vascular invasion.

Treatment
All patients were treated according to the guidelines of
the Dutch Melanoma Working Party.13 Most patients
who were referred to our institution underwent diag-
nostic excision of their primary lesions elsewhere. The
patients were referred for further treatment, which
consisted mostly of wide excision only. Sentinel lymph
node biopsy was performed from 1995 onward in six
patients, all of whom were postpartum. Fifteen pa-
tients (33%) in the pregnant group (all postpartum)
received adjuvant, hyperthermic, isolated limb perfu-
sion with melphalan compared with 144 patients
(39%) in the nonpregnant group. In the past, the ad-
juvant limb perfusion was part of an institutional pro-
tocol or was part of the European Organization for
Research and Treatment of Cancer study on adjuvant
limb perfusion in patients with Stage I melanoma.

Follow-Up
All patients were followed regularly in the outpatient
clinic for regional and/or distant failures. The follow-
up scheme included only annual chest X-rays and did

TABLE 1
The 2002 American Joint Committee on Cancer TNM Melanoma
Staging Systema

Stage/T
classificationb

Thickness
(mm)c Ulceration status

IA
T1A �1.0 Without ulceration

IB
T1B �1.0 With ulceration
T2A 1.01–2.0 Without ulceration

IIA
T2B 1.01–2.0 With ulceration
T3A 2.01–4.0 Without ulceration

IIB
T3B 2.01–4.0 With ulceration
T4A �4.0 Without ulceration

IIC
T4B �4.0 With ulceration

a See Balch et al.12

b 2002 American Joint Committee on Cancer classification system.
c Thickness according to Breslow.
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not include laboratory controls. Regional failure was
defined by the histologic or cytologic confirmation of
tumor cells at the site of the primary tumor and/or
along its lymphatic drainage pathway to the first
lymph node basin. Distant failure was defined by ra-
diologic detection of suspected lesions by means of
computer tomography (lungs and brain), ultrasound
(liver), and bone scintigraphy. Histologic confirmation
of distant failure was not obtained for all patients.
Appropriate treatment for patients who developed re-
current disease depended of the type and site of re-
currence. No patient received any kind of adjuvant,
systemic treatment.

Statistical Analysis
The SPSS software package (version 10.0 for Windows;
SPSS, Inc., Chicago, IL) was used for statistical analy-
sis. To compare the two groups with regard to Breslow
thickness, the Mann–Whitney U test was used. DFS
was defined as the time between the date of diagnosis
and the date of first recurrence. Follow-up was de-
fined as the time between the date of diagnosis and
the date of disease specific death or the last visit to the
outpatient clinic. Kaplan–Meier, Cox regression, and
logistic regression analyses were performed to identify
the risk factors and to calculate the 10-year DFS and
10-year OS curves with the date of diagnosis, first
recurrence, or death acting as endpoints. To compare
the distribution of survival between the pregnant
group and the nonpregnant group, a log-rank test was
used. Potential prognostic factors were calculated us-
ing univariate and multivariate analyses. P values
� 0.05 was considered significant.

RESULTS
Clinical Data
Data concerning 610 consecutive women of childbear-
ing age with cutaneous melanoma were analyzed. Fifty-
seven patients were pregnant at the time of diagnosis
(46 women with Stage I–II melanoma, 8 women with
Stage III melanoma, and 3 women with Stage IV mel-
anoma). The number of women with Stage III and IV
was not sufficient for statistical analysis; thus, Stage
III–IV disease was not considered. The nonpregnant
control group consisted of 368 of 610 women of child-
bearing age who had sufficient clinical and pathologic
available. The clinical variables of women in the preg-
nant group and the nonpregnant group with Stage I–II
melanoma are presented in Table 2. The median fol-
low-up was similar for both groups: The median fol-
low-up was 106 months (range, 3–260, months) for
patients in the pregnant group and 109 months
(range, 1–356 months) for patients in the nonpregnant
group. Primary melanomas of an extremity predomi-

nated in this group of patients. In the pregnant group,
36 patients (78%) had melanomas of an extremity, 28
of whom had disease that originated in the lower
extremities (61%). Seven patients (15%) had melano-
mas of the trunk (thorax, abdomen, and back), and 3
patients (7%) had melanomas of the head and neck. In
the nonpregnant group, the corresponding percent-
ages were 76%, 18%, and 6%, respectively. For a sum-
mary of the primary tumor locations, see Table 2.
Patients were staged according to the 2002 AJCC TNM
classification system, as presented in Table 3.12

Histopathologic Data
All primary tumors were classified histologically ac-
cording to histologic subtype, Breslow thickness, vas-
cular invasion, and tumor ulceration and are summa-
rized in Table 4. There was no significant difference
between the two groups in histologic subtype. The

TABLE 2
Demographic Data on Patients with Melanoma in the Pregnant
Group and the Nonpregnant Group with Logistic Regression Analysis
of Disease Free Survival and Overall Survival

Total group

Pregnant
group

Nonpregnant
group

Logistic
regression

No. % No. % DFS OS

Patients (n � 414) 46 11 368 89 — —
Age (yrs)

Median 30 — 36 — — —
Range 18–46 — 17–45 — NS NS

Melanoma site
Upper extremity 8 17 51 14 P � 0.004 NS
Lower extremity 28 61 229 62
Trunk 7 15 66 18 NS NS
Head and neck 3 7 22 6 NS NS

DFS: disease-free survival; OS: overall survival; NS: not statistically significant.

]

TABLE 3
Staging of Patients with Melanoma in the Pregnant Group and the
Nonpregnant Group According to the 2002 American Joint
Committee on Cancer TNM Classification Systema

Stageb

Pregnant group Nonpregnant group

No. % No. %

IA 11 24 113 31
IB 13 28 96 26
IIA 13 28 94 26
IIB 5 11 45 12
IIC 4 9 20 5

a See Balch et al.12

b 2002 American Joint Committee on Cancer Classification System.

2250 CANCER May 1, 2003 / Volume 97 / Number 9



majority of tumors were superficial, spreading mela-
nomas: (43% in the pregnant group compared with
48% in the nonpregnant group). There also was no
difference in the frequency of nodular type melanoma
(20% in the pregnant group compared with 13% non-
pregnant group; not statistically significant). In the
pregnant group, the median Breslow thickness was 2.0
mm compared with 1.7 mm in the nonpregnant group
(not statistically significant; P � 0.119; Mann–Whitney
U test). In the pregnant group, the incidence of blood
vessel invasion was 9% compared with 2% in the non-
pregnant group (not statistically significant; P � 0.05).
The numbers of tumors that were classified as ulcer-
ating also were comparable in both groups.

DFS and OS
For patients with Stage I melanomas, the 10-year DFS
rate was 88% in the pregnant group compared with
86% in the nonpregnant patients (P �0.6541). The
10-year OS rates were 94% and 90%, respectively (P
�0.6977). Pregnant patients with Stage II melanomas
had a 10-year DFS rate of 67% compared with 73% for
nonpregnant patients with Stage II melanomas (P
�0.7322). The OS rates for patients with Stage II mel-
anomas were 82% and 81%, respectively (P �0.7162)
(see Figs. 1, 2).

Logistic regression analysis showed that increas-
ing Breslow thickness (P � 0.005) and the presence of
ulceration (P � 0.036) significantly led to a higher

mortality. No significant effect on OS of vascular in-
vasion, tumor type, tumor location, or pregnancy was
detected. Logistic regression analysis with DFS as a
dependent variable revealed that the length of DFS
was related to increasing Breslow thickness (P
� 0.006), ulceration (P � 0.010), tumor location (ex-
tremity melanoma; P � 0.004), and histologic subtype
(nodular melanoma) (P � 0.002) but was not related to
vascular invasion (not statistically significant; P
� 0.076) (Tables 2, 4). In this model, 30% of the vari-
ance in the DFS could be explained by the model.
Although pregnancy showed no significant effect on

FIGURE 1. Disease free survival of pregnant patients versus nonpregnant

patients with Stage I and Stage II melanoma according to the American Joint

Committee on Cancer TNM classification system.

TABLE 4
Histopathologic Data on Primary Tumors and Logistic Regression Analysis of Disease Free Survival and Overall Survival

Variable

Pregnant group Nonpregnant group Logistic regression (P value)

No. % No. % DFS OS

Histologic subtype — — — — �0.002 NS
Unknown/other 17 37 145 39 — —
SSM 20 43 177 48 — —
Nodular 9 20 46 13 — —

Breslow thickness (mm)a — — — — �0.006 �0.005
0–0.75 12 26 116 32 — —
0.76–1.50 14 30 122 33 — —
1.51–4.0 14 30 97 26 — —
�4.0 6 13 33 9 — —

Vascular invasion — — — — NS (0.076) NS
Absent 39 85 328 89 — —
Lymphatic 2 4 15 4 — —
Blood vessel 4 9 8 2 — —
Unknown 1 2 17 5 — —

Ulceration — — — — �0.010 �0.036
Yes 10 22 84 23 — —
No 36 78 284 77 — —

DFS: disease-free survival; OS: overall survival; NS: not statistically significant; SSM: superficial spreading melanoma.
a The sum of percentages may not add up to 100% due to rounding.
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DFS, it did reveal a trend toward a longer DFS in the
nonpregnant group.

DISCUSSION
The possible influence of hormonal factors on the
pathogenesis and biologic behavior of melanoma has
intrigued scientists and clinicians on the basis of clin-
ical or anecdotal reports suggesting a detrimental in-
fluence of concurrent pregnancy. The earlier hypoth-
esis was that, during pregnancy, there was an increase
in melanin-stimulating hormone, estrogen, and pro-
gesterone that, in turn, lead to increased pigmentation
and size of benign nevi and even to possible malignant
transformation.14 However, recent reports have de-
nied the expression of estrogen receptors on human
melanoma cells that affect the outcome of the dis-
ease.7,15 In a large cohort study of subfertile women,
Venn et al. reported no evidence of an increased risk of
melanoma in women who received exogenous hor-
mones for in vitro fertilization compared with a con-
trol group.16 Thus, to date, there are no clear indica-
tions that exogenous hormone stimulation or
hormonal changes during pregnancy stimulate the
growth of the primary tumor or of potential microme-
tastases. Furthermore, there is no evidence showing
that exogenous hormones, such as oral contraceptive
medication, are contraindicated after treatment for
melanoma.

In our research, the effect of pregnancy on disease
progression in patients with melanoma was deter-
mined by comparing the 10-year DFS and OS rates in
pregnant and nonpregnant patients of childbearing
age at the time they were diagnosed with clinically
localized melanoma. Our study showed no difference
in the 10-year DFS rate between the pregnant and
nonpregnant groups (Stage I, 88% vs. 86%, respec-
tively; Stage II, 67% vs. 73%, respectively) and no sig-
nificant difference in the 10-year OS rate (Stage I, 94%

vs. 90%, respectively; Stage II, 82% vs. 81%, respec-
tively) (Figs. 1, 2). Several large international studies,
including a report from the World Health Organiza-
tion, attempted to answer the same question approx-
imately 10 years ago using multivariate regression
analyses.5,17–21 Data from those studies suggested that
pregnant women who had their Stage I and II mela-
noma classified according to the previous AJCC stag-
ing system (primary site only with any tumor thick-
ness) did not show any survival or DFS difference if
they were treated promptly and appropriately. How-
ever, the majority of those studies failed to mention
the length of follow-up. Two similar reports published
by Duke University showed a significantly shorter DFS
in the pregnant group without any detrimental effect
on OS.22,23 The Duke University authors reported that
51% of patients in their pregnant group and 68% of
patients in their control group remained disease free
at 10 years. However, although pregnancy showed no
significant effect on the DFS in that series, it did reveal
a possibly longer DFS in the nonpregnant group.

An interesting phenomenon is the slightly in-
creased median thickness of primary melanomas in
the pregnant group compared with the nonpregnant
group in the current study and in other studies.5,19,23

In the current series, we noted thicker primary tumors
(median, 2.0 mm vs. 1.7 mm; P �0.119) in the preg-
nant group, but we failed to show a significant effect
on DFS or OS. Overall, it is believed generally that nevi
enlarge or that new nevi arise during pregnancy. The
hypothesis is that salient signs of early melanoma,
growth and change, initially may be misinterpreted as
physiologic, pregnancy-related changes leading to a
change in diagnosis.24 However, Pennoyer et al. re-
cently reported that only a small proportion of nevi
(6%) showed a change during pregnancy.25 Further
research will be necessary to confirm these results in a
larger study population. If this is confirmed, then it
would mean that advice to pregnant women should be
the same as advice to nonpregnant women: Timely
biopsy of all suspicious nevi should be performed and
should not be deferred until after delivery.24

Our study also focused on the effect of Breslow
thickness, ulceration, vascular invasion, histologic
subtype, and tumor location on DFS and OS in the
pregnant and nonpregnant groups. There was no dif-
ference for either group in the presence of ulceration,
vascular invasion, or primary tumor location. Primary
tumor locations were comparable with the literature,
which indicates that extremity melanomas predomi-
nate in this group of patients.26 Logistic regression
analysis of mortality and DFS showed that increasing
Breslow thickness (OS, P � 0.005; DFS, P � 0.006) and
the presence of ulceration (OS, P � 0.036; DFS, P

FIGURE 2. Overall survival of pregnant patients versus nonpregnant patients

with Stage I and Stage II melanoma according to the American Joint Committee

on Cancer TNM classification system.
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� 0.010) were identified as independent prognostic
factors. This was reported previously in the literature
and was the foundation for the 2002 AJCC TNM clas-
sification system.12 Furthermore, logistic regression
analysis of DFS also showed that extremity melanoma
(P � 0.004) and nodular type melanoma (P � 0.002)
are unfavorable prognostic factors for patients with
Stage I–II melanoma. Although we could not confirm
vascular invasion as a prognostic factor, we did estab-
lish a trend toward a poorer prognosis (P � 0.076).

Based on the results of the current study and a
critical review of the literature, pregnancy at the time
of diagnosis of clinically localized invasive melanoma
does not appear to be a risk factor for disease progres-
sion. Pregnant patients may present with thicker mel-
anomas, and pregnancy may decrease disease free
survival, but neither melanoma thickness nor disease
free survival differed significantly between pregnant
and nonpregnant patients in this study. In patients
with melanoma who are pregnant at the time of diag-
nosis, survival still is dependent on tumor thickness
and the absence or presence of ulceration. Therefore,
patients should be counseled regarding these factors
and not regarding the pregnancy.
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