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A genetics consult was requested for a term male infant with cu-
tis aplasia congenita. The pregnancy was complicated by mater-
nal hyperthyroidism, treated with methimazole (10mg/day), until 
around 12 weeks’ gestation, when her endocrinologist changed 
her medication to propylthiouracil (PTU). All medication was dis-
continued in the second trimester when she became euthyroid. 
She also took Buspar, PRN (approximately once a day) for de-
pression until 12 weeks gestation. Other teratogenic exposures 
were denied.

The baby was delivered in a community hospital at term by vaginal 
delivery to a 25-year old G2P1 mother. APGAR scores were 91 
and 95. BW 2960 gm (20.54th %ile), BL 49.5 cm (42nd%ile), HC 
33 cm (13th%ile). The baby was transferred to our facility because 
of his scalp defect. Head and abdominal ultrasound exams and 
echocardiogram were normal. 

The family history was obtained by phone from the mother who 
was still at the birth hospital. She reported an area of congenital 
cutis aplasia of about 1 cm in diameter on her own scalp, but no 
RQH� HOVH� LQ� WKH� IDPLO\� ZDV� VLPLODUO\� DႇHFWHG� WR� KHU� NQRZOHGJH��
Both parents are 25 years old. There is a healthy 4-year old sib-
ling. There was no parental consanguinity; father is Caucasian, 
and mother is Asian.

On physical exam, the baby was alert, responsive and active in 
ambient air. He had a normal 1.5 cm anterior fontanel and a full 
thickness 3 x 6 cm scalp defect with irregular borders at the vertex 
�¿JXUH������$�FHSKDORKHPDWRPD�ZDV�SDOSDEOH�DW�WKH�PDUJLQ�RI�WKH�
scalp defect. The frontal bones could be palpated at the anterior 
edge of the scalp defect and appeared to be intact. The extremi-
ties were normal, with normal nails, digits, and creases. There 
were no other dysmorphic features or congenital anomalies. 

&RQVXOWDQW¶V�UHSRUW�

Aplasia cutis congenita (ACC) is a rare congenital skin defect 
characterized by focal or extensive absence of the epidermis, der-
mis, subcutaneous tissue and sometimes bone. Most lesions are 
localized to the scalp at the vertex, although lesions can appear 
anywhere on the body.  ACC can occur as an isolated anomaly, 
after focal necrosis related to placental infarction, a dead co-twin 
(fetus papyraceous) or an intrauterine infection (varicella) (Alexan-
dros B et al., 2017), as a sporadic or familial single gene disorder, 
or in combination with various anomalies in over 50 multiple con-
genital anomaly syndromes.  

Hereditary forms of ACC can be isolated and nonsyndromic or 
associated with other anomalies. A family with nonsyndromic 
autosomal dominant ACC (MIM 107600) in 5 generations had a 
pathogenic variant in BMS1, a gene involved in skin morphogen-
esis (Marneros AG et al., 2013). Adams-Oliver syndrome (MIM 
100300) comprises a group of autosomal recessive and auto-
somal dominant disorders of variable severity in which aplasia 
cutis congenita occurs with transverse terminal limb defects. It 
is caused by variants in ARHGAP31 and many other genes.  In 
Scalp-Nipple-Ear syndrome, also called Finlay-Marks syndrome 
(MIM 181270), ACC occurs with breast anomalies (athelia), ear 
anomalies, nail dystrophy, cutaneous syndactyly, and renal mal-
formations. A heterozygous variant causes this autosomal domi-

nant disorder in KCTD1. In Setleis syndrome (MIM 227260), an 
autosomal recessive condition caused by variants in TWIST2, the 
symmetric bitemporal areas of cutis aplasia have been likened to 
“forceps marks.” Recognizable facial features in Setleis syndrome 
include thin, wrinkled periorbital skin and distichiasis (double eye-
lashes). 

Gestational hyperthyroidism, which occurs in 1-2/1000 pregnan-
cies, confers an increased risk for serious consequences on the 
exposed neonate. Hyperthyroidism in pregnancy is associated 
with preeclampsia, preterm labor and delivery, and admission to 
the NICU. The commonly used antithyroid drugs, methimazole 
(MMI) and carbimazole (CMZ), a pro-drug of methimazole, are as-
sociated with congenital anomalies in exposed fetuses. While pro-
pylthiouracil (PTU) has been the preferred agent for the treatment 
RI�K\SHUWK\URLGLVP�GXULQJ�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\��LW�LV�DV-
sociated with maternal liver failure. More recently PTU-exposed 
fetuses have been shown to have an increased risk of mild tera-
WRJHQLF� HႇHFWV�� SULPDULO\� SUHDXULFXODU� VLQXVHV�F\VWV�¿VWXODV� DQG�
urinary tract anomalies. 

Methimazole is a thioamide that crosses the placenta. It causes 
fetal thyroid suppression in both animals and humans, with sub-
sequent fetal hypothyroidism and goiter. Concern about its terato-
JHQLFLW\�ZDV�¿UVW�UHSRUWHG�LQ������ZKHQ�0LOKDP�	�(OOHGJH�EULHÀ\�
described gestational exposure to MMI in 2 of the 11 mothers of 
���LQIDQWV�ZLWK�DSODVLD�FXWLV����DႇHFWHG�VLQJOHWRQ��RQH�VHW�RI�FRQ-
FRUGDQW� DႇHFWHG� WZLQV���0RUH� VHYHUH� ELUWK� GHIHFWV� KDYH� VXEVH-
quently been reported leading to the description of methimazole/
carbimazole embryopathy. Recently, two large series of treated 
PRWKHUV�LQ�-DSDQ�DQG�'HQPDUN�KDYH�FRQ¿UPHG�DQ�LQFUHDVHG�ULVN�
of 2-3% risk for congenital anomalies after early in utero MMI ex-
posure. These MMI-associated congenital malformations made 
up about half of the excess cases of congenital anomalies: aplasia 
cutis congenita, omphalocele, omphalomesenteric duct, choanal 
DWUHVLD�� HVRSKDJHDO� DWUHVLD�� WUDFKHRHVRSKDJHDO� ¿VWXOD�� PLFUR-
tia, septal defects, eye, and urinary tract defects.  Laurberg and 
Andersen (2014) noted, in their meta-analysis of 92 publications 
on the topic, that the period of highest risk for anomalies in MMI/
CMZ-exposed pregnancies was 6-10 weeks gestation.  Song et al. 
(2017) evaluated ten studies with over 5000 pregnancies treated 
with antithyroid medications and reported an almost doubled risk 
for congenital malformations among MMI/CBZ-exposed pregnan-
cies compared to those exposed to PTU alone (OR 1.90; 95% 
1.3-2.78; P=0.001).

This infant had isolated ACC without other associated congenital 
anomalies. A single gene disorder had to be considered because 
of the family history of scalp defect in this mother. Genetic testing 
was ordered with negative results for pathogenic variants on a 
multigene panel for Adams-Oliver syndrome, with add-on testing 
for BMS1. A chromosome microarray analysis was also normal. 

The Genetics Corner: A Genetics Consultation for Agenesis 
Cutis Congenita and Methimazole Exposure 

3HHU�5HYLHZHG

“More recently PTU-exposed fetuses 
have been shown to have an increased 
ULVN�RI�PLOG�WHUDWRJHQLF�H௺HFWV��SULPDULO\�
SUHDXULFXODU�VLQXVHV�F\VWV�¿VWXODV�DQG�
urinary tract anomalies. ”
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Figure 1: Full thickness scalp defect at vertex 3x6 cm, with irregular borders
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:H�FRQFOXGHG�WKDW�WKLV�LQIDQW¶V�$&&�ZDV�GXH�WR�KLV�¿UVW�WULPHVWHU�
exposure to methimazole. However, in his case, it is possible, and 
perhaps likely, that a permissive genetic background enhanced 
the teratogenic action of the drug. 

Practical applications:

• Examine infants of hyperthyroid mothers for aplasia cutis 
FRQJHQLWD�DQG�RWKHU�WHUDWRJHQLF�HႇHFWV�RI�DQWLWK\URLG�PHGL-
cations. 

• Consider placental, teratogenic, monogenic syndromes and 
PXOWLIDFWRULDO�GLVRUGHUV�LQ�WKH�GLႇHUHQWLDO�GLDJQRVLV�RI�$&&�

• Distinguish isolated from syndromic ACC.  

• Evaluate infants with ACC for associated birth defects. 
Order echocardiogram, renal/abdominal ultrasound.

• Take your own detailed pregnancy and family history directly 
from the mother. 

• When you copy and paste the family history from the 
mother’s chart, you risk missing important key informa-
tion. 

• Order appropriate genetic testing when the family history is 
positive for ACC or when other anomalies are present. 

• Counsel women with pregestational hyperthyroidism prior to 
conception regarding available treatments and their poten-
WLDO�DGYHUVH�HႇHFWV��

• When you talk to the mother of your patient, take ad-
vantage of the opportunity for preconceptional coun-
seling. 

• Hyperthyroid women should plan their pregnancies in 
order to avoid MMI/CBZ during the sensitive periods of 
RUJDQRJHQHVLV�LQ�WKH�¿UVW�WULPHVWHU��

References:
1. Alexandros B, et al. Aplasia cutis congenita: two case reports 

and discussion of literature. Surg Neurol Int. 2017;8:273.
��� $QGHUVHQ� 6/��2OVHQ� -��:X�&6�� /DXUEHUJ� 3�� %LUWK� GHIHFWV�

after early pregnancy use of antithyroid drugs: A Danish na-
tionwide study. J Clin Endocrinol Metab. 2013;98(11):4373–
4381. PMID 24151287 

3. Goel H, Dudding T. Carbimazole/methimazole embryopathy 
in siblings: A possible genetic susceptibility. Birth Defects 
Res A Clin Mol Teratol. 2013;9(11):755-758.

4. Laurberg P, Andersen SL. Therapy of endocrine disease: 
antithyroid use in early pregnancy and birth defects: time 
windows of relative safety and high risk. Eur J Endocrinol. 
2014;171(1):R13-20. PMID 24662319

5. Marneros AG. BMS1 is mutated in aplasia cutis congenita. 
PLoS Genet. 2013;9(6): e1003573.

6. Martinez-Frias ML, et al. Methimazole in animal feed and 
congenital aplasia cutis. Lancet. 1992; 339:742-743.

��� 0LOKDP�6��(OOHGJH�:��0DWHUQDO�PHWKLPD]ROH�DQG�FRQJHQLWDO�
defects in children. (letter) Teratology. 1972;5(1):125. 

��� 6RQJ�5��/LQ�+��&KHQ�<��HW�DO��(௺HFWV�RI�PHWKLPD]ROH�DQG�
propylthiouracil exposure during pregnancy on the risk of 
neonatal congenital malformations: A meta-analysis. PLoS 
One. 2017;12(7):e0180108. PMID 28671971

��� <RVKLKDUD�$��1RK�-��<DPDJXFKL�7��HW�DO��7UHDWPHQW�RI�*UDYHV
�
GLVHDVH�ZLWK�DQWLWK\URLG�GUXJV�LQ�WKH�¿UVW�WULPHVWHU�RI�SUHJ-
nancy and the prevalence of congenital malformation. J Clin 
Endocrinol Metab. 2012;97(7):2396–403. PMID 22547422. 

The authors have no relevant disclosures.

NT

5HDGHUV�FDQ�DOVR�IROORZ

1(21$72/2*<�72'$<
YLD�RXU�7ZLWWHU�)HHG

@NEO72'$<

1HZ�VXEVFULEHUV�DUH�DOZD\V�ZHOFRPH��

1(21$72/2*<�72'$<
To sign up for a free monthly subscription,  
just click on this box to go directly to our 

subscription page

Corresponding Author

 

Subhadra (Subha) Ramanathan, M.Sc., M.S.
/LFHQVHG�DQG�&HUWL¿HG�*HQHWLF�&RXQVHORU
Assistant Professor, Pediatrics
Loma Linda University Health 
2195 Club Center Drive, Ste A
San Bernardino, CA 92408
SRamanathan@llu.edu

 

Robin Clark, MD  
Professor, Pediatrics 
Loma Linda University School of Medicine
Division of Genetics
Department of Pediatrics
rclark@llu.edu


