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ABSTRACT 

Background: Aplasia Cutis Congenita (ACC) is a rare malformation characterized by localized congenital absence of the 
skin which was first described by Cordon in 1767. ACC is estimated to occur in approximately 1 to 3 cases in 10000 live 
births. Many factors can contribute to developing ACC among which antithyroid medications were the strongest risk 
factor. A total of 61 cases of ACC were reported due to Methimazole/Carbimazole. 
Case report: We report a female infant with ACC whose mother received Methimazole during pregnancy. Two small, 
punch-out lesions of the scalp were observed in diameters from 1.5 cm to 2 cm. The patient was treated with 
conservative care. Crusting and scab formation began on the fifth day. Minor, atrophied and hairless scars were found 
at the previous location of lesions by reexamining after 12 months. 
Conclusion: The etiology of ACC has not yet been clearly defined. Methimazole may be a factor associated with this 
disorder. Management of ACC includes conservative care and surgery depending on the location and size of lesions, 
associated anomalies, and health of the infant. 
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Introduction 

Many congenital anomalies occur during 
intrauterine life. Aplasia Cutis Congenita (ACC) is a 
rare malformation characterized by the congenital 
absence of epidermis, dermis, subcutaneous 
tissues, and rarely bone or dura which was first 
reported by Cordon in 1767. Campbell noted the 
first case of ACC 60 years later. ACC is estimated to 
occur in approximately 1 to 3 cases in 10000 live 
births (1, 2). 

Many factors can contribute to the 
development of ACC such as genetic factors, 
vascular lesions, trauma, neural tube defects, and 
teratogens (3, 4). 

Milham and Elledge were the first authors to 
report ACC after exposure to Methimazole in 1972 
(5). The first cases of ACC following exposure to 
Carbimazole were described later by Milham in 
1985 (6). According to the case series and 
literature review of Sachs C et al. (2016), 61 cases 

of ACC were reported under Methimazole/ 
Carbimazole (including 2 cases reported by these 
authors and 59 cases existed in the literature), 
however, the causal relationship between the 
antithyroid medications and ACC is still 
controversial (7). According to the literature, 
Methimazole, the antithyroid medication, is the 
strongest risk factor (1, 4).  

No consensus exists on the optimal threshold 
and specific treatment algorithm for ACC. 
Management strategies include conservative care 
or surgery depending on several factors such as 
location and size of lesions, underlying causes, and 
associated anomalies (1, 8, 9). 

We report an infant with ACC whose mother 
received Methimazole during pregnancy. To the 
best of our knowledge, this is the first case of ACC 
associated with intaking Methimazole during 
pregnancy in Vietnam. Since no history of similar 
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defects was observed in other siblings, a causal role 
was suspected for Methimazole. 

 

Case report 
We report a one-day-old female infant with ACC 

whose mother received Methimazole during 
pregnancy. The mother was a 25-year-old woman, 
gravida 2, para 1(C-section). In 2017, she received 
20 mg of Methimazole daily to normalize 
hyperthyroidism. In 2018, an unintended pregnancy 
occurred for this woman, yet she continued to use 
Methimazole during all three trimesters of her 
pregnancy, and the ultrasound result indicated a 12-
week intrauterine pregnancy. Her pregnancy was 
not eventful. Ultrasound scans performed at 22 and 
34 weeks of gestation indicated satisfactory fetal 
growth and no congenital anomaly was detected. At 
40 weeks of gestation, it was decided to perform C-
section as the old scar was under 2 years. A live 
female infant was delivered (with an Apgar score of 
9) whose parents presented no consanguinity or 
known medical problems. 

Two small, punch-out lesions of the scalp were 
observed on the baby’s head. The defects were 
observed at the vertex arranged in the form of two 
lesions, located on 1.5 cm right of the midline, 
varying in diameter: 1.5 to 2 cm and round to oval in 

shape. The margins were well demarcated and the 
surrounding skin was normally covered with hair. 
No gap in the underlying bone and bleeding was 
noted, and the bottom of the lesions was wet 
(Figure 1). 

Following the clinical diagnosis of ACC, the 
neonatology department staff only instructed the 
infant’s parents to examine the progress of the skin 
lesions. Skin biopsy was denied by the parents. No 
signs of infections and/or hemorrhages, skull 
defects, or other abnormalities (which could be 
detected using ultrasound) were not found in the 
following days. Povidone-iodine and normal saline 
were used in the local wound care treatment. On 
the first day, we diluted povidone-iodine and 
normal saline in a ratio of 1:10, respectively. Then 
we used this solution to clean the lesion and 
applied a thin layer of topical antibiotic cream 
(Fusidic acid) to them. Four days later, we only 
used normal saline to clean and continue applying 
topical antibiotic cream. Crusting and scab 
formation began on the fifth day (Figure 2). 

A follow-up examination was performed after 
12 months and two small round, white, well-
demarcated, atrophic, hairless lesions, 1-1.5 cm in 
diameter were detected on the vertex at the 
location of the former defect (Figure 3). 

 

 
Figure 1. Lesions in a one-day-old female infant 

 
Figure 2. Crusting and scab formation on the lesions (the 5th day)  

 
                        Figure 3. 12 months later 
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Discussion
Approximately 500 cases of ACC have been 

reported worldwide as of 2013 (2). Most cases of 
ACC (84%) locate in the scalp, of which 75% are 
single and most are located in the midline (10). In 
1986, Frieden classified ACC according to the 
location of the lesion and the related anomalies 
which is still valid for reference. Nine groups of 
ACC exist in Frieden’s classification: Groups 1-3 
indicate Scalp ACC without multiple anomalies, 
with limb abnormalities, and with epidermal and 
organoid nevi; groups 4-6 list ACC associated 
with congenital malformations, fetus papyraceus 
of placental infarcts, and epidermolysis bullosa; 
Three last groups classify ACC localized to 
extremities without blistering; resulted from 
specific teratogens and malformation syndromes 
(11). 

Various mechanisms, including intrauterine 
trauma, vascular compromise, infection, and 
medications (e.g. in utero exposure to valproic 
acid and antithyroid medications) are associated 
with the pathophysiology of ACC. Star-shaped or 
angled sides lesions are argued to occur with 
vascular abnormalities or intrauterine ischemia. 
Additionally, reported cases associated with 
autosomal dominant and less commonly 
autosomal recessive might prove that mutations 
in the ribosomal GTPase BMS1 could result in 
autosomal dominant ACC. In general, familial scalp 
ACC is nonmembranous while scalp ACC with a 
membrane is often irregular (1, 4, 10, 12). 

Our case is classified in group 8 of Frieden’s 
classification, which is caused by specific 
teratogens (Methimazole). Since no history of 
similar defects was observed in other siblings, a 
causal role was suspected for Methimazole. 
Synthetic antithyroid medications were the 
strongest risk factor associated with ACC (1, 4, 
13). The most commonly used synthetic 
antithyroid medications are Propylthiouracil 
(PTU), Carbimazole, and Methimazole. Treatment 
of hyperthyroidism is essential as it can cause 
pregnancy complications (spontaneous miscarriage, 
premature birth, preeclampsia, heart failure, acute 
thyrotoxicosis) and fetal complications (birth 
defects, premature birth, intrauterine growth 
restriction, low birth weight, neonatal 
hyperthyroidism) (13). The potential cause of 
treatment with antithyroid medications that 
resulted in congenital anomalies was first 
described 50 years ago. Current evidence confirms 
that the risk of congenital malformations may be 
associated with exposure to Methimazole which 
may be severe. Concerning Propylthiouracil, 

further studies are required to determine its 
teratogenic role (14). A meta-analysis by Song R et 
al. (2017) revealed that the use of Methimazole 
(MMI)/ Carbimazole (CMZ) is only associated with 
an increased risk of congenital malformations in 
prenatal development, as opposed to the absence 
of antithyroid medication treatment (OR 1.88; 
95%CI 1.33 to 2.65; P =0.0004). No difference was 
observed between exposure to Propylthiouracil 
(PTU) and non-exposure to antithyroid 
medications during pregnancy (OR 0.81; 95%CI 
0.58 to 1.15; P = 0.24). Exposure to MMI/CMZ only 
during pregnancy significantly increases the risk 
of congenital malformations compared to that 
associated with exposure to PTU (OR 1.90; 95%CI 
1.30 to 2.78; P = 0.001) (15). Another systematic 
review and meta-analysis by Morales D et al. 
published in March 2021, indicated that previous 
meta‐analyses overestimated the risk of 
congenital anomalies associated with the use of 
antithyroid medications during pregnancy due to 
bias. The risk of congenital anomalies in the group 
exposed to Propylthiouracil (adjusted risk ratio 
1.16; 95% confidence interval 1.08–1.25) may be 
comparable to that in the untreated hyperthyroid 
group (adjusted risk ratio 1.15; 95%CI 1.02–1.29) 
which is lower than that in the group exposed to 
Methimazole/Carbimazole (adjusted risk ratio 
1.28; 95%CI 1.06–1.54) (16). These meta-analyses 
indicated no specific risk of birth defects 
associated with antithyroid medications used 
during pregnancy. 

In 2016, Sachs C et al. reported case series and 
a literature review. Results indicated 61 cases of 
ACC related to Methimazole/Carbimazole ( 2 cases 
reported by these authors and 59 cases existed in 
the literature). The noted lesions were 
characterized by isolation, minor in size, and 
located on the median scalp area. Exposure to the 
medications occurred during the early weeks of 
pregnancy (7). 

The diagnosis of ACC is primarily based on 
clinical findings and examination. The biopsy 
usually fails to indicate the abnormality (17). In 
our case, the diagnosis was based on clinical 
findings and no biopsy was performed due to the 
opposition of the parents. The lesion in our 
patient is located on the scalp which is the most 
common site of ACC (84%) (18). Histological 
findings were described in very few reports as 
the diagnosis was based on clinical 
manifestations and examination. Histological 
findings of ACC are characterized by an absence 
of epidermis and dermis and the reduction of 
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subcutaneous tissue to the depth of muscle and 
fascia (19).  

A consensus or algorithm for treating ACC has 
not yet been obtained due to the rarity of this 
malformation. Methods of treating ACC include 
conservative care and surgery. Choosing the 
method of treatment should be individualized 
based on the location and size of the lesion, 
associated abnormalities, risk of complications, 
and medical status of the infant. Conservative 
management includes daily wound cleansing and 
dressings change as well as the use of systemic 
antibiotics. The mean time to recovery in 
conservative management is 27.9 days. Surgical 
management consists of excision and closure, skin 
grafting, local flaps, and tissue expansion (1, 12). A 
conservative approach has been usually indicated 
for small scalp defects (≤1 cm in diameter with 
intact dura, no sagittal sinus involvement, and no 
large vascular malformation). However, this 
approach is now also indicated for larger lesions 
with or without bone involvement and many cases 
of successful conservative management of large 
scalp defects with or without bone involvement 
were reported (20). Li et al. proposed the 
following treatment algorithm for ACC: urgent 
surgery is performed if the lesion is accompanied 
by a dural defect or a large vein is exposed. 
Conservative treatment should be first used even 
for larger lesions if the dura is intact. A skin 
allograft may be prescribed if the lesion size does 
not decrease after 3-5 days or the wound healing 
rate is slow (21). A conservative approach was 
performed on our patient as the size of lesions 
was relatively small (1.5-2.0 cm in diameter) and 
without bone involvement. Re-examination after 
12 months indicated only a small, median scalp 
area, hairless scar of 1.5 cm in diameter, at the 
location of the former defects. The atrophic 
hairless scar can lead to cosmetic problems for the 
patient. Some researchers have used topical 
minoxidil to stimulate hair growth, however, the 
outcomes have not been promising (8). Further 
studies are required to solve this cosmetic 
problem. 

 

Conclusion 
ACC is rare and its etiology has not yet been 

clearly defined. Methimazole may be a factor 
related to this disorder. Management of ACC 
includes conservative care and surgery depending 
on the location and size of lesions, associated 
anomalies, and health of the infant. In our case, 
conservative management is preferred to other 
treatments. 
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