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Abstract 

Pregnancy-associated melanoma affects both maternal and fetal health. This study aims to 

demonstrate how a specialized center and a multidisciplinary approach can provide the best outcomes. 

From January 2006 to September 2023, a bicentric observational study was conducted at the Plastic 

Surgery Department of Policlinico Umberto I, Sapienza University of Rome, and at the Plastic and 

Regenerative Surgery Department of the San Gallicano Dermatological Institute IRCCS, Rome, Italy. 

Out of 6800 melanoma cases, twenty pregnant women were selected: thirteen underwent only wide 

local excision (WLE), while seven also had sentinel node biopsy (SLNB). All preoperative, operative, 

and postoperative steps were performed to ensure the safety of mothers and fetuses. 

Two patients developed metastases, with one fatality from hepatic metastases. The overall survival 

rate at 5-year follow-up was 86%, and 72% for advanced stages and disease-free patients. No maternal 

or fetal complications related to surgery were reported. Additionally, early deliveries at 7 and 8 

months did not result in neonatal complications. 

Surgical treatment should be conducted in centers with both surgeons and gynecologists, and special 

care is necessary for procedures on pregnant women. Based on our experience, pregnancy does not 

seem to be a negative prognostic factor for melanoma. 

 

Introduction 

Melanoma is a malignant skin cancer, and its incidence is rapidly increasing worldwide. According 

to AIOM (Italian Association of Medical Oncology) guidelines, 85% of cases occur in North 

America, Europe, and Oceania, and skin melanoma is one of the most common cancers that presents 

in the young population (or in young people).1 

Some studies report that one-third of female patients who develop melanoma are of childbearing age.2 

The overall incidence is approximately 1/1000 pregnancies. 

Pregnancy-associated melanoma (PAM) is defined as a melanoma diagnosed during pregnancy or in 

the first year post-partum.3 Among all the pregnancy-related cancers, melanoma of the skin is the 

most frequently diagnosed when compared to breast, thyroid, or gynecological cancers.2,4 This 

condition needs a multidisciplinary team approach, where dermatologists, plastic surgeons, 

oncologists, anesthesiologists, obstetric gynecologists, neonatologists, pathologists, and radiologists 

play a fundamental role in order to guarantee personalized therapeutic planning to treat cancer without 

harming the fetus and the mother. 

Multiple factors seem to adversely affect the possibility of developing melanoma and its eventual 

course during pregnancy.2 The skin shows an increased risk of hyperpigmentation, for example, of 
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the mammary areola and pre-existent nevi, due to the increase in progesterone levels during gestation, 

which has as a side effect the overproduction of melanin. 

Recent studies document transient clinical-dermatoscopic changes of melanocytic nevi during 

pregnancy. Consequently, a close follow-up of pigmented lesions, both clinical and instrumental, is 

advised during pregnancy, and care must be taken to reveal the presence of other risk factors for 

melanoma.5 However, follow-up is often neglected, causing delays in diagnosis. 

Tumor lymphangiogenesis has been described as the strongest independent predictor of sentinel 

lymph node (SLN) invasion from melanoma metastases.6,7 Moreover, hormone effects, 

immunological changes, and lymphangiogenesis have been examined in terms of their possible 

impact on melanoma development and progression. Still, none of them has been proven to be an 

independent risk factor.8 

Literature on mortality of pregnancy-related melanoma is still contradictory. Despite several studies 

showing that prognosis is similar when pregnant and non-pregnant women are affected by similar 

stages of melanoma,9,10 debate is still on. 

In the management of pregnancy-related melanoma, the tumoral stage and the gestational period must 

be taken into account, as well as the will of the child-bearing mother, properly and fully informed. 

Procrastination of the treatment until after partum may be responsible for a poorer prognosis. In 

selected cases, anticipating partum may be advised to proceed with more invasive surgical procedures 

or oncological treatments.  

 

Materials and Methods 

From January 2006 to March 2023, a bi-centered observational study that involved the Plastic Surgery 

Department of Policlinico Umberto I – Sapienza University of Rome and the Plastic and Regenerative 

Surgery Department of the San Gallicano Dermatological Institute IRCCS (Rome, Italy) was carried 

out. 

The inclusion criteria were gestational age from the 1st month of pregnancy to the 12th month 

postpartum, melanoma stage 0, pT1, pT2, pT3, and pT4, and a follow-up completed at 5 years. 

Twenty pregnant women were enrolled; thirteen underwent wide local excision (WLE), and seven 

underwent WLE and sentinel node biopsy (SLNB). Four received diagnoses during the first trimester, 

six during the second trimester, and ten during the third trimester (Table 1). 

Multidisciplinary team treatment was crucial: plastic surgeons, dermatologists, oncologists, 

anesthesiologists, obstetric gynecologists, neonatologists, pathologists, and radiologists were 

involved. Psychological support was offered to each patient, and pregnant patients were included in 

every medical decision. The surgical treatments were performed according to the AIOM guidelines.1 
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The patients in the first and second trimester who needed WLE and SLNB waited for the third 

trimester in order to safely undergo lymphoscintigraphy. After the first trimester of gestational age, 

99mTc lymphoscintigraphy is considered a safe procedure in pregnancy. Methylene blue is instead 

avoided because of its teratogenic effects.1 

After a multidisciplinary discussion of the cases, early delivery at the 7th month was decided for one 

patient with pT3aN1. Early delivery at the 8th month was carried out for two patients with pT2aN1M1 

and pT4aN0. 

Blood tests, EKGs, and lymph node echography were performed before the surgery was planned. 

Pregnant patients underwent anesthesiologic, gynecological, neonatological, and surgical 

preoperative medical examinations to properly assess the maternal and fetal risks. 

Vitals (arterial pressure, saturation) were constantly monitored. The gynecologist was paged in the 

operating theater before the surgery to perform cardiac fetal monitoring, which was repeated at the 

end of the procedure. When possible, the patients were positioned in the lateral left tilt position to 

avoid aortocaval compression syndrome. 

When the surgical procedure was WLE, local anesthesia with lidocaine was performed by surgeons 

under anesthesiologic supervision. When SLNB had to be performed, a new anesthesiologic 

evaluation was carried out to decide the best anesthesia procedure (general anesthesia, spinal 

anesthesia, nerve block). Antibiotic perioperative administration was performed using penicillin-

based derivatives and cephalosporins; none of the enrolled patients reported drug allergies. 

Figure 1 summarizes the therapeutic planning and specialized medical figures involved. 

 

Results 

The median maternal age was 34.1 for patients shown in Table 1 and 31.6 for patients shown in Table 

2. In 50% of patients, melanoma was diagnosed in the third trimester of pregnancy, in 30% of patients 

in the second trimester, and in 20% of patients in the first trimester. 

Intraoperative maternal complications, intraoperative fetal complications, and maternal-fetal 

complications strictly related to surgery were evaluated in this study. 

In this sample, general, spinal, or local anesthesia did not cause intraoperative maternal 

complications, and no significant variation in vital parameters of the mother was detected. 

Fetal abnormalities were not detected preoperatively or postoperatively: fetal heart rate monitoring 

was normal before and after surgery in every patient. No fetal distress was identified when further 

investigations were requested by obstetric gynecologists (such as ultrasounds). 

There were no maternal-fetal complications strictly related to surgery. 



6 
 

In our cases, early delivery, at the 7th and 8th month, did not cause any problems for the newborns, 

who had already reached an acceptable weight and did not need further neonatal intensive assistance. 

Data from the database of ISG Plastic Surgery on melanoma patients reports 6800 cases: only twenty 

patients were pregnant, and only seven of those underwent SNL. The median age of the pregnant 

women was 31.6 years. The median gestational age at diagnosis was 6 months. Overall survival at 5-

year follow-up is 86%, but if we consider only advanced melanoma stages, disease-free survival is 

72%. Two cases have been found positive to SNL biopsy, and only two patients metastasized; of 

them, only one died from hepatic metastases (Table 2). 

 

Discussion 

Breast cancer, melanoma, and thyroid cancers are the most frequently diagnosed during pregnancy;11 

therefore, it is not an infrequent condition to face for a plastic surgeon. 

PAM represents a critical clinical situation, both for cancer diagnosis and pregnancy, as it involves 

numerous complex clinical and ethical decisions. 

Oncologic and surgical management of pregnant women should take into account patient’s desire; it 

should weigh maternal and fetal risks, well-being, and optimal treatment. Termination of pregnancy 

can be evaluated when aggressive and advanced cancer is diagnosed in early pregnancy; preterm 

induction should be avoided when possible.12 

According to old literature, PAM was considered to have a worse prognosis if compared to melanoma 

diagnosis in non-pregnant women.13 Recent studies show there is enough evidence suggesting that 

pregnancy does not affect melanoma risk and survival.5,14 

In older studies, disease-free survival or thickness were not significantly different when a localized 

invasive melanoma was diagnosed.15 

A recent meta-analysis questioned if a subsequent pregnancy after being diagnosed with melanoma 

could negatively affect the prognosis: findings do not suggest that, but further studies are needed.16 

Treatment considerations 

Ultrasounds, chest X-rays with appropriate shields, and magnetic resonance, preferably without 

gadolinium, can be performed in order to complete tumoral staging.17 

Once the cancer stage is assessed, surgical treatment has to be planned. According to AJCC, ESMO 

and AIOM guidelines, wide excision is always indicated. SLNB is indicated when the histological 

report is pT1b.1 Dermatologists or surgeons can proceed safely in any trimester when a biopsy has to 

be done in suspicious pigmented lesions.18 

Lidocaine can be safely used as local anesthesia in pregnant women; the addition of small doses of 

epinephrine is harmless for both mother and fetus.19,20 
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SLNB is not contraindicated during pregnancy, and if the patient is toward the end of pregnancy, it 

should be discussed, mostly when adjuvant therapy is most likely needed. When SLNB is requested, 

lymphoscintigraphy can be safely carried out after the first trimester, avoiding methylene blue due to 

its teratogenic effects.1,14 Before planning surgery and anesthesia, the multidisciplinary team has to 

be gathered to assess benefit/ratio of the procedure.3,21 

Blood tests and cardiologic examinations are routinely performed to assess anesthesiologic risk for 

every nonpregnant patient. Gynecologic consultation should be performed before undergoing non-

obstetric surgery or before performing any invasive procedure.  

The safest time to perform surgery in pregnant women is the second trimester; during the third 

trimester, the greatest risk is premature labor and delivery due to the stress of surgery. For this reason, 

intraoperative fetal monitoring is mandatory after 24 weeks of gestation (third trimester).21 

Sentinel node biopsy and lymphadenectomy are surgeries that often require general anesthesia, 

depending on where the sentinel node is located. When it comes to surgery and anesthesia during 

pregnancy, there are known clinical concerns if proceeding with or delaying the surgical procedure.22 

The reported frequency of non-obstetric surgical procedures occurring during gestation is 0,75% to 

2% of all pregnancies.23 

In 2016, the American College of Obstetricians and Gynecologists, together with the American 

Society of Anesthesiologists, stated that “a pregnant woman should never be denied indicated 

surgery.” So, it is advisable to postpone elective surgery when possible and perform non-urgent 

surgery in the second trimester.24  

Fetal heart rate (FHR) during surgery faces several challenges, such as difficult interpretation and 

technical difficulties, especially in abdominal surgeries. FHR monitoring still has limitations.25 

A systematic review investigated the incidence of intraoperative cesarean deliveries that occurred 

when non-reassuring intraoperative fetal heart rate monitoring (NR-iFHRM) was detected during 

non-obstetric surgery after 22 weeks of gestation. The review concluded that the available data were 

insufficient and recommended that further studies are needed.26 

 

Conclusions 

Recent studies document transient clinical-dermoscopic changes of melanocytic nevi during 

pregnancy, recommending a close follow-up of these lesions. 

PAM is a critical diagnosis whose management still needs consensus. The multidisciplinary team is 

fundamental for the proper handling of this condition. Child-bearing mothers should be strictly 

involved during every step and decision, fully informed of the risks and benefits, both maternal and 

fetal. Psychological support should be taken into account. 
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This study aimed to show that proper management of preoperative, perioperative, and postoperative 

steps significantly decreased maternal and fetal complications related to surgery. In our cases, early 

delivery, at the 7th and 8th month, did not cause any problems for the babies, who had already reached 

the acceptable weight and did not need further neonatal intensive assistance.  

Surgical treatment should be conducted in centers where both the surgeon and the gynecologist are 

present. 

Our results confirm that pregnancy itself does not seem to be a negative prognostic factor for 

melanoma. 

Limitations 

On one hand, we could enroll a significant number of patients affected by PAM, which does not 

present a high incidence. On the other hand, the relatively low incidence of PAM implies the low 

number of patients enrolled over these years. 

Moreover, we focused on the diagnosis and the surgical treatment of PAM, not focusing specifically 

on the implications of pharmacological/medical treatment. We could recommend a multidisciplinary 

approach and customized treatment for all patients who have undergone surgery. 

Further studies are needed to develop international guidelines for the management of a condition as 

challenging and complex as PAM.  
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Figure 1. Therapeutic planning and specialized medical figures involved. 
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Table 1. Patients receiving wide local excision (WLE) only. 

Case Age Site Trimester Histotype Breslow mm Stage 5-years 

follow-up 

1 35 Trunk III SSM In situ pTis alive 

2 34 Trunk III SSM 0,4 pT1a alive 

3 29 Trunk III SSM 0,7 pT1a alive 

4 30 Leg I SSM 0,7 pT1a alive 

5 33 Trunk III SSM 0,5 pT1a alive 

6 28 Leg II SSM 0,6 pT1a alive 

7 40 Trunk III SSM 0,4 pT1a alive 

8 38 Leg II SSM 0,5 pT1a alive 

9 35 Leg III SSM 0,6 pT1a alive 

10 32 Chest III SSM 0,5 pT1a alive 

11 38 Trunk II SSM In situ pTis alive 

12 33 Arm I SSM 0,4 pT1a alive 

13 39 Leg I SSM  0,4 PT1a alive 

SSM, superficial spreading melanoma. 
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Table 2. Patients receiving wide local excision (WLE) + sentinel lymph node biopsy (SLNB). 

Case Age Site Trimester Histotype Breslow mm Stage 5-years 

follow-up 

1 29 Trunk II SSM 0,9 pT1bN0 alive 

2 28 Leg II SSM 1 pT2a N0 alive 

3 27 Leg III SSM 1 pT2aN0 alive 

4 A ° 32 Trunk II NM 1,2 pT2aN1M1 dead 

5 A * 30 Trunk I SSM 2,2 pT3aN1 alive 

6 A ° 33 Trunk III SSM 4 pT4aN0 alive 

7 42 Leg III NM 2,8 pT3bN0M1 alive 

SSM, superficial spreading melanoma; NM, nodular melanoma; *early delivery performed at month 

7 of gestation; °early delivery performed at month 8 of gestation. 

 


