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Chemotherapy during pregnancy is possible

Cervical cancer is most challenging

Interdisciplinary approach in referral centers
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Stage IB2 CxCa, squamous type, 

monochorial twin, 14 w
April 2019

History: preterm twin delivered at 26w 



Extraperitoneal lymphadenectomy (0/24 nodes)



Clinical and radiological respons after 3 cycles paclitaxel-carboplatin
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Epidemiology
Stensheim H, et al, JCO, 2015; de Haan et al., Lancet Oncol 2018



Changes in 20 years
de Haan et al., Lancet Oncol 2018

Every five calendar years:

• 10% more patients treated during pregnancy 

• 31% more patients received chemotherapy during 
pregnancy 

• 4% more live births 

• 7% fewer preterm live births 

• 9% fewer iatrogenic preterm live births 

• 9% fewer NICU admissions 

• 16% more SGA 



cell-free DNA  (cf DNA)

= 5-20% foetal +   80-95% maternal

origin: apoptotic trofoblast cells (placenta)

Non-invasive prenatal testing (NIPT)

DNA mother

DNA foetus



♀, 27y, G2P1

NIPT: incidental maternal cancer diagnosis

MRI Whole Body Pathology

MYC

JAK2

IGH

3-6 MYC signals

NIPT FISH

JAK2 highly 

amplified

4-5 IGH signals 

NIPT 12 weeks gestation

early-stage nodular sclerosis 

Hodgkin lymphoma



Pregnancy may mimic cancer symptoms

 History: risk assessment 
• BRCA mutation (2-29% in young women) (Samphao et al, 2009)

• Consider genetic counseling given a young age

 Clinical examination
• most often symptomatic, usually detected as a painless, palpable mass 

• more difficult to interpret and diagnosis might be delayed

• every suspect mass = investigation in detail: core biopsy

 Histopathology
 Comparable to young nonpregnant women (Loibl et al., 2012)

 Mainly IDA, hormone receptor negative, poorly differentiated



Approximate fetal absorbed doses during imaging studies 
(Toppenberg, 1999) 

The threshold dose for fetal damage is estimated to vary 
between 10-20 cGy

Procedure Fetal dose (cGy) Procedure

Fetal dose 

(cGy)

Chest x-ray (PA & lateral) 0.00006 Lumbosacral spine 0.2 – 0.6

Abdominal x-ray 0.15 – 0.26 Mammography 0.01 – 0.04

Pelvic x-ray 0.2 – 0.35 CT thorax 0.01 – 1.3

Intravenous pyelography 0.4 – 0.9 CT abdomen 0.8 – 3

Barium enema 0.3 – 4 CT pelvis 2.5 – 8.9

Dorsal spine < 0.001 Tc bone scan 0.15 – 0.20

Lumbar spine 0.4 – 0.6

13

Sonography and magnetic resonance imaging are considered safe 
and preferred, especially for the abdomen or pelvis



Whole-body diffusion-weighted MRI (WB-DWI/MRI)
Han et al., Eur Radiol 2018



Sentinel node during pregnancy: fetal safety

18.5 MBq 99mTc safe in breast cancer patients
• Fetal dose < 0.05 mGy (threshold is 100mGy)
• Low dosages
• Capture of 99mTc in lymph nodes

• Keleher et al. Breast J 2004
• Gentilini et al., Ann Oncol 2004

60-80 MBq safe in vulvar cancer
• 80 % remains in injection site or lymph nodes
• Distance to fetus at least 10 cm
• Fetal exposure for 100MBq is around 0.1 mGy ie 1000 times 

lower than threshold of 100mGy
• Personal communication Ate Van der Zee

Patent blue is not recommended 
Anaphylactic reaction during pregnancy is hazardous



Indocyanine green sentinel node in CxCa
Courtesy Michael Halaska, Prague
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Recommendations for maternal and fetal 
surveillance when pregnant women are operated

Anaesthesia Position pregnant patients in left lateral tilt

Prevent hypoxia, hypotension and hypoglycemia

Adequate postoperative analgesia

Fetal monitoring Screening ultrasonography before surgery

Assessment fetal well-being immediately pre and post-surgery

Uterine monitoring Pre- and post-surgery

Lung maturation Dexamethasone or betamethasone 24 hours before interventions between 24-34 weeks

Tocolytic drugs Case-related: to be discussed with obstetrician

Consider when uterine manipulation is expected

Should be started in case of preterm labor

Thrombosis prophylaxis Low molecular weight heparin recommended

Laparoscopy Open technique

Limit pressure (max 15mmHg) and time (< 90min) of  pneumoperitoneum
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General Rules for Safe Application of 
Chemotherapy During Pregnancy

Loibl et al., JAMA Oncol 2015



Population Pharmacokinetics of Docetaxel, Paclitaxel, Doxorubicin and Epirubicin
in Pregnant Women with Cancer: A Study from the International Network of Cancer, 

Infertility and Pregnancy (INCIP)
Janssen et al., Clin Pharmacokinetics 2021



Squamous type stage IIB cervical cancer at 11 weeks GA 
Courtesy dr Jorge Hoegl, Venezuela



In speculo comparison before and after 4th cycle (of 6) 
paclitaxel-carboplatin

Courtesy dr Jorge Hoegl, Venezuela



Postdelivery and post radiochemotherapy status 
Courtesy dr Jorge Hoegl, Venezuela 



Disease free (A) and overall (B) survival curves for 
patients with early breast cancer.

Loibl et al., Lancet Oncol 2012



Prognosis of cervical cancer in pregnancy 

Michael J Halaska et al. Int J Gynecol Cancer 2019

© IGCS and ESGO 2019. No commercial re-use. See rights and permissions. Published by BMJ.

Stensheim H et al., JCO 2015
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Congenital malformations (n = 13/175: 7.4%; 2.9% major and 4.6% minor)

After first trimester no more or other congenital malformations 
Van Calsteren et al, J Clin Oncol 2010

Treatment during 

pregnancy
Malformation n (%)

None • Prader-Willi

• Congenital laryngomalacie

• Hemangioma

3/58 (5.2)

Surgery
• Cardial hamartomas in tuberous sclerosis 

• Multiple congenital anomalies (ao hypospadia,    

left pink missing, abnl position left foot)

• Hemangioma

3/46 (6.5)

Chemotherapy • Hip subluxation

• Pectus excavatum

• Hemangioma

3/33 (9.1)

Chemo + RT • Bilateral partial syndactily digiti II-III 1/1 (100)

Surgery +Chemo • Bilateral small protuberance on phalanx-5

• Rectal atresia
2/25 (8.0)

Surgery + Chemo + RT • Doubled cartilage ring in both ears 1/3 (33.3)

RT,  Surgery + RT,  Other (hormonal, IFN, antibody) 0/2, 0/2, 0/5 (0.0)





Methods

General Health Cognitive outcome Heart morphology and
functions

General pediatric and clinical
neurological examination

Bayley Scales of Infant 
Development – second / third
edition

Echocardiography

General health questionnaire Electrocardiography



Cognitive outcome

Study group

Control group------



Cognitive outcome per treatment and 
number of chemo cycles



X 

----

Study

group

Control 

group

Cognitive outcome and prematurity



Cisplatin-induced hearing loss
Geijteman E et al., Obstet Gynecol 2014 

• Single case report

• Cervical cancer, diagnosed at 26w5d GA

• 5 cycles of 70mg/m2 cisplatin during pregnancy

• Cesarian section at 34w4d GA

• Boy with severe bilateral perceptive hearing loss
• After birth: hearing loss of 30dB on the right and 60dB on the left

Geijteman et al., 2014 (Obstet Gynecol)



Child development at 6 years after maternal cancer 
diagnosis and treatment during pregnancy

Vandenbroucke et al, Eur J Ca, 2020

• 132 study children matched with 132 controls

• 97 children exposed to chemotherapy and stress, imaging studies, 
supportive drugs



Cognitive outcome: Comparison of the mean Full Scale 
IQ, Verbal IQ, Performance IQ and Processing Speed 



No relation between Full Scale IQ and gestational 
age at birth (in weeks) and number of chemo cycles



Comparison of the raw memory scores from the subtests of the 
Children’s Memory Scale between the chemotherapy-exposed 

group and the control group



Child development at 6 years after maternal cancer diagnosis and 
treatment during pregnancy : summary

• Significant differences:
• Although within normal ranges, the mean Verbal IQ score was lower(6 points) 
• 15 IQ points when mother died……
• Lower score for visuospatial long-term memory

• No significant differences:
• Full Scale IQ
• Performance IQ
• Processing Speed
• Memory span, short-term memory
• Attention and behaviour problems
• Cardiac dimensions and left ventricular function

• 3 times more likely to wear glasses



Recommendation
Special attention for the evaluation and additional stimulation of early language 

development in these children may be advised to prevent delay in language 
development and verbal intelligence. 



The impact of cancer and 

chemotherapy during pregnancy on 

child neurodevelopment: A 

multimodal neuroimaging analysis

J. Blommaert, A. Radwan, C. Sleurs, C. Maggen, M. van Gerwen, V. Wolters, D. Christiaens, R. 

Peeters, P. Dupont, S. Sunaert, K. Van Calsteren, S. Deprez, F. Amant

EClinicalMedicine

Volume 28 (November 2020) 

Local structural white matter and grey 
matter differences, but no whole-brain 

or functional differences
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1. Less terminations

2. More cancer treatment (especially chemotherapy)

3. Less prematurity

Small for Gestational Age (SGA) babies and Neonatal 
Intensive Care Unit (NICU) admission

Obstetrical high care units when antenatal chemotherapy



Pregnancy and Cancer: the INCIP Project
Maggen C et al., Curr Oncol Rep, 2020



Episiotomy site recurrence after vaginal delivery (n=13)
Van Calsteren et al., Best Pract Res Clin Obstet Gynaecol 2005;19:611-30

Author Histology Stage DFS (mts) R/ recurrence FU (mts) Survival

Burgess & Waymont, 1987 Sq IB 17 Exenteration

Copeland, 1987 Adeno

Adeno

IB

IB

3

5

Surg, RT

Surg, RT

>60

10

NED

NED

Gordon, 1989 Sq IB 1 Surg, RT 42 NED

Van Dam, 1992 Sq IIIA Chemo

Khalil, 1993 Adeno IB 3 Surg, RT >120 NED

Cliby, 1994 Sq

Sq

Sq

Sq

Sq

IIIB

IB

IB

IB

IB

3

2

24

3

1

Chemo, RT

Chemo

Chemo, surg, RT

RT, exent

Surg, RT

4

6

12

42

6

DOD

DOD

NED

DOD

DOD

Vandenbroek, 1995 Adeno IA1 1.5 Surg 12 DOD

Goldman & Goldberg, 

2003

Sq IB 66 Surg, RT >54 NED



Vaginal Transmission of Cancer from Mothers 
with Cervical Cancer to Infants

Arakawa et al NEJM 2021



Surgical staging in node positive disease after
chemotherapy and after C/section



Europe Other continents
Austria: 5 Belgium: 8 Czech Republic: 2 Denmark: 3 Finland: 1 Australia:  1 Canada: 2 Chile: 1

France: 3 Germany: 10 Greece: 7 Hungary: 1 Ireland: 1 Israel: 4 Kazakhstan: 1 Mexico: 1

Italy: 10 Lithuania: 2 Norway: 3 Poland: 6 Portugal: 3 Qatar: 1 Russia: 4 China: 1

Romania: 1 Serbia: 2 Slovenia: 1 Spain: 5 Sweden: 2 Tunisia: 1 Turkey: 2 United  States: 4

INCIP members
Our international network counts 125 members in 36 countries.
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