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SUMMARY
Aplasia cutis congenita (ACC) is a rare group of 
congenital disorders characterised by focal or widespread 
absence of skin, predominantly affecting the scalp. 
A Malay female infant was born at 37 weeks with 
extensive ACC, affecting 37% of total body surface area, 
including her scalp and trunk. There is no consensus on 
the management of ACC given the rarity and variable 
presentation. A multi- disciplinary team comprising 
neonatologists, paediatric dermatologists, plastic 
surgeons and medical laboratory scientists at the skin 
bank, employed a more aggressive surgical approach 
with the aim of avoiding potentially catastrophic 
morbidity, including sagittal sinus haemorrhage and 
brain herniation. Out of several surgical options, the 
team used a staged artificial dermal matrix (Integra) and 
cultured epithelial autograft application, followed by 
regular wound dressing, and eventually allowed the child 
to achieve complete epithelialisation of her trunk, and 
most of scalp before she was discharged from hospital.

BACKGROUND
Aplasia cutis congenita (ACC) is a rare group of 
congenital disorders characterised by focal or wide-
spread absence of skin, predominantly affecting the 
scalp, although other areas can be involved. It was 
first described and reported by Cordon.1 ACC is a 
rare condition with its precise incidence unknown 
but thought to be around 0.5–1 in 10 000 births.2 
The exact pathogenesis is unknown, although 
several theories have been proposed including 
neural tube defect, vascular compromise from 
placental insufficiency, intra- uterine infections, 
genetic mutations, teratogens and ischaemic events 
related to fetus papyraceus.3

The presentation of ACC is varied and several 
classification systems have been proposed. Frieden4 
classified ACC based on its body area affected, 
associated abnormalities, inheritance pattern and 
aetiology. Evers et al5 attempted to classify into 
four groups based on aetiology: (1) chromosomal 
changes, (2) monogenic group, which includes 
autosomal dominant, recessive and X- linked genetic 
mutations associated with ACC, (3) teratogenic/
exogenous causes and (4) unknown group, which 
includes ACC with multiple (2) congenital defects 
or single (1) congenital defect with uncertain cause. 
Silberstein et al6 proposed to classify according to 
defect size, layers involved, and whether there are 
associated exposed veins. Given the varied presen-
tation of ACC, while many cases fit into current 
classification systems, there have been exceptions. 

In a 25- year retrospective classification of 56 
patients with ACC, 2 patients could not be classi-
fied according to the Frieden classification.7

ACC has reportedly been associated with signif-
icant morbidity. ACC patients with large scalp 
defects, often associated with skull defects and 
exposed dura or superior sagittal sinus have report-
edly suffered morbidity or demised from cata-
strophic haemorrhage8 9 and/or suffered meningitis.

Diagnosis is mostly clinical. In terms of the 
management of ACC, given the rarity and vari-
ability in terms of the site and extent of ACC, 
there is currently no consensus. Management 
approaches3 include conservative treatment, which 
involves dressing of the aplastic skin until complete 
re- epithelialisation, and surgical management, 
which include excision and closure, skin grafting, 
local flaps and tissue expansion.

We present a case of very extensive ACC, 
involving 37% body surface area (BSA), including 
the scalp and trunk, and discuss our management 
approach, which we believe has contributed to the 
avoidance of potentially catastrophic morbidity 
including superior sagittal sinus haemorrhage and 
brain herniation.

CASE PRESENTATION
Our patient was born at a gestational age of 37 
weeks 3 days via elective lower section Caesarean 
section for breech presentation, to a 40- year- old 
gravida 5 para 5 mother whose pregnancy was 
complicated by intra- uterine growth retardation 
and uteroplacental insufficiency with raised umbil-
ical artery pressure index >95th centile, which was 
noted at 36 weeks 5 days gestation. There was no 
other significant maternal medical history of note 
including recent infection nor rash. Her mother was 
also not on any medication. Antenatal screening 
was unremarkable.

At birth, she required continuous positive airway 
pressure for 15 min, but was promptly weaned to 
room air thereafter. She was noted to have large 
areas of skin defect over her scalp (sparing her 
face), anterior and postero- lateral aspects of her 
trunk, as well as circumferential bands at the upper 
aspect of both arms and thighs. Total BSA involve-
ment was taken to be 37% (figure 1). There were no 
blisters seen. No limb abnormalities were found on 
examination. In view of the extensive skin defect, 
she was transferred to the neonatal intensive care 
unit on room air in a closed transport incubator.

Apgar scores were 3 at 1 min, and 9 at 5 min. 
Screening tests showed that she did not have 
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glucose- 6- phosphate dehydrogenase deficiency, congenital 
hypothyroidism nor hearing impairment.

The patient was small for gestational age, weighing 2140 g.

TREATMENT
A multi- disciplinary team comprising the neonatologist, derma-
tologist, plastic surgeon, hand surgeon and neurosurgeon was 
promptly engaged to manage this patient.

The patient was managed similarly to a paediatric burns 
patient in view of extensive areas of skin defect. She was nursed 
in a closed incubator with strict infection prevention measures 
in view of the high risk of infection. Empiric antibiotic coverage 
was started on the second day of life. There was meticulous 
attention to fluid balance to ensure she remained euvolemic. 
Dressings were performed in an aseptic technique to minimise 
fluid losses and prevent infection while awaiting definitive plan

Both conservative and surgical approaches were considered. 
On top of the inherent risks associated with conservative manage-
ment of ACC, such as wound infection, electrolyte abnormalities 
and delayed wound healing, this baby was considered to be at 
high risk of potentially catastrophic haemorrhage,8 9 meningitis 
and even brain herniation10 due to the large scalp defect. As such, 
coverage for the scalp was prioritised. Surgical options for skin 
coverage in a neonate are limited, and her extensive ACC of total 
body surface area (TBSA) of 37% precluded the options of exci-
sion and closure, local flaps, tissue expansion and skin grafting 
for expedient coverage. The use of autografts11 was limited by 
donor site availability and risks of donor site morbidity. Alterna-
tives such as allografts12–14 also have increased risk of rejection 
and infection. Decision was hence made for cultured epithelial 
autograft (CEA)15–19 but it would only be ready after 3 weeks of 
cell culture by the skin bank.

As a bridging measure, staged artificial dermal matrix 
(ADM)16 20–24 in the form of Integra was applied to her scalp on 
the third day of life to protect her scalp and provide a scaffold for 
cellular ingrowth while awaiting CEA, followed by application 
to the remaining involved areas on her trunks and limbs on day 
10 of life under general anaesthesia (figure 2). A small amount of 
skin was harvested from her right groin for CEA preparation and 
the donor site was closed primarily at the same setting.

The first application of CEA occurred on day 29 of life when 
it became available (figure 3). She required two further applica-
tions of CEA on day 102 of life and day 143 of life to both her 
scalp and trunk.

She required parenteral antibiotics (cloxacillin for 10 days, 
and gentamicin for 2 days) from the second day of life for 
presumed sepsis as her initial infective markers were elevated 
(C reactive protein 11.4 mg/L, immature: total neutrophil ratio 
0.56). She subsequently received another course of parenteral 
antibiotics (piperacillin- tazobactam for 9 days, followed by 
amoxicillin- clavulanate for 16 days) for Integra infection, and a 
further course later on (vancomycin for 5 days, ceftazidime for 
9 days) after the first application of CEA. Systemic antibiotics 
was stopped when her wounds were noted to be clean clinically 
on day 42 of life. The patient also received fluconazole as fungal 
prophylaxis from the second to seventh weeks of life, when her 
peripherally inserted central catheter was no longer required and 
removed

Dressings and sterile baths using saline (figure 4) were 
performed at highly regular intervals every 2–3 days throughout 
her hospitalisation and involved the use of bacteriostatic nano-
crystalline silver dressings, such as Acticoat (Smith and Nephew) 
and Mepilex Ag (Molyncke). The use of potentially cytotoxic 
topicals and dressings were temporarily stopped prior to and 
after each CEA application due to the possible cytotoxic effects 
of silver in wound healing.15

Following the third and last application of CEA on day 143 of 
life to both her scalp and anterior trunk, she managed to achieve 

Figure 1 At birth, the baby was noted to have a membranous 
covering in lieu of normal skin affecting her scalp, trunk and four limbs.

Figure 2 Application of Integra artificial dermal matrix to scalp, trunk 
and upper limbs.

Figure 3 Application of cultured epithelial autograft.

Figure 4 Sterile bath using warmed saline.
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complete epithelialisation of her trunk skin 9 days later, and her 
trunk could be exposed on day 157 of life.

During her hospitalisation, she was also given Infatrini (1 kcal/
mL) formula in view of poor weight gain, and also started on 
weaning diet when she approached 6 months of age.

In terms of investigations for associated anomalies, she under-
went a skull X- ray early on which did not show any calvarial 
skull defects that other babies with scalp ACC reportedly had.3

At the point of discharge from the hospital (day 187 of life), 
she had achieved complete epithelialisation of her trunk and 
near complete epithelialisation of her scalp (see figures 5 and 6). 
She still had a small residual wound on her crown, which was 
about 1.5% BSA, which then required regular dressing at the 
specialist outpatient clinic.

OUTCOME AND FOLLOW-UP
We continued with regular wound dressings for her head in the 
outpatient setting, three times a week.

DISCUSSION
ACC is a rare condition with many subtypes and varied presen-
tations in terms of extent, and location.3 4 6 7 25

In terms of the extent of involvement, to the best of the 
authors’ knowledge, our patient possibly has one of the largest 
extent in the reported literature, among surviving patients with 
ACC. Although there are numerous case reports of ACC, only a 
handful describe ‘extensive ACC’, including seven that involve 
the scalp,21 26–31 four that affect the trunk,32–35 and three that 
affect both the head and trunk . Among these, only the latter 
three36–38 are nearly as extensive as our patient, with only one 
of them having survived.38 This particular patient was similar to 
our patient, and had both scalp and trunk involvement, although 
the exact extent in terms of BSA was not reported.

We have classified our patient as Frieden Group V ACC. 
Frieden4 classified ACC into nine groups in 1986. Group I 
ACC, the most common type, is localised on the scalp with no 
other associated anomalies. Group II is scalp involvement asso-
ciated with limb abnormalities. Group III is scalp involvement 
associated with epidermal nevus, neurological and ophthalmic 
abnormalities. Group IV is ACC accompanied by embryological 
deformities, and can affect the scalp, abdomen, lumbar and any 
other sites. Group V is ACC associated with fetus papyraceus or 
placental infarction with the extended absence of the skin on 
the trunk or limbs. Group VI ACC is divided into localise on 
extremities or widespread on extremities and torso accompanied 
by epidermolysis bullosa (EB). Group VII is ACC on extrem-
ities without EB. Group VIII is ACC associated with terato-
gens or varicella and herpes simplex infections, and can affect 
scalp locally or any other areas. Group IX is ACC associated 
with malformation syndromes. Based on Frieden’s classification, 
Groups I to III only involve the scalp and were excluded because 
our patient had extensive truncal involvement. Group VII only 
involved the extremities and was excluded too.

Groups IV, V, VI and VIII are ACC that affect the trunk, and 
were thus considered for our patient. Group IV ACC is less likely 
as it is accompanied by other congenital malformations, such as 
meningomyelocele, spinal dysraphia, cranial stenosis, omphalo-
cele and gastroschisis, which were not present in our patient. 
Group VI ACC is classically associated with EB or blistering, 
which were not present in our patient. Group VIII ACC is caused 
by specific teratogens, but there was no antenatal history of vari-
cella or herpes simplex infection nor any significant medication 
history during pregnancy. Therefore, type VIII is unlikely.

As our patient did not have limb abnormalities, it was unlikely 
to be Adams- Oliver syndrome.12 13 39 Absence of blistering and 
EB also made Bart Syndrome40 unlikely.

The above- mentioned cases of extensive ACC with truncal 
involvement were classified as Group V ACC,32–35 38 even though 
two of them, namely Boente et al32 and Effendi et al,38 did not 
have a history of fetus papyraceous or vanishing twin, as was 
the case in our patient. In these cases, the lesion had a highly 
characteristic, symmetric distribution pattern that encircled the 
umbilicus and formed an ‘H’ pattern on the anterior or posterior 
trunk, which was very similar to the presentation in our patient. 
As such, we have classified our patient as having Group V ACC, 
although without fetus papyraceous.

In terms of investigations for associated congenital anomalies, 
apart from a normal skull X- ray, she did not undergo further 
imaging including MRI of her brain as her neurological examina-
tion was unremarkable and she was developmentally age appro-
priate. Moreover, a cohort study of 69 patients with scalp ACC 
who underwent neuroimaging concluded there was a low risk 
of detecting central nervous system abnormality.41 Her physical 
examination and clinical course were otherwise unremarkable, 
and she hence did not undergo other investigations including 
echocardiography and ultrasound imaging of her abdomen, 
which was suggested in a review article.3

Diagnosis of ACC is usually made clinically in the postnatal 
period, as was the case in our patient. The antenatal fetal anomaly 
and subsequent obstetric scans for our patient were unremark-
able apart from evidence of uteroplacental insufficiency. This 
was congruent with the literature showing antenatal diagnosis 
was rare, with only four cases42–45 detected on obstetric scan. 
Cambiaghi et al42 reported that a patient with scalp ACC was 
found on an ultrasonographic examination at 27 weeks’ gesta-
tion to have a well- defined, exophytic, parieto- occipital tumour 
which did not involve the underlying endocranial structures. Liu 

Figure 5 Progressive epithelialisation of her scalp.

Figure 6 Progressive epithelialisation of her trunk.
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et al44 reported antenatal diagnosis of truncal ACC during an 
ultrasonographic examination at 28 weeks of gestation when 
strong echoes were absent for some of the abdominal circumfer-
ence and the liver appeared to be exposed. Bick et al46 suggested 
there was an association between ACC and elevated concentra-
tions of alpha- fetoprotein and presence of acetyl- cholinesterase 
in amniotic fluid, although it is not standard practice to measure 
acetyl- cholinesterase levels in the amniotic fluid.

There is no consensus in the management of extensive ACC. 
Different management strategies have been proposed, including 
conservative31 47–50 and surgical approaches.12 15 20 21 24 51–53

Harvey et al48 have proposed the adoption of a conservative 
approach to the management of ACC of the scalp. In this case 
series, 13 out of 17 cases of ACC were managed conservatively, 
which involved regular wound dressings and use of systemic 
antibiotics. Two out of the four cases that were managed surgi-
cally, in the form of split skin graft and rotation flaps, developed 
complications in the form graft failure and partial flap failure. 
However, we note the majority of these 17 ACC cases had less 
extensive ACC, in the form of isolated scalp vertex or parieto- 
occipital involvement, with none of the cases having entire scalp 
involvement, as was the case in our patient.

In addition, it is pertinent to note that cases of extensive 
scalp ACC have also been reported to be associated with the 
life- threatening complications, including superior sagittal sinus 
haemorrhage8 9 and brain herniation.10 Given these poten-
tially fatal complications, our multi- disciplinary team decided 
on a surgical approach, in order to achieve urgent and prompt 
coverage of her scalp.

With regards to the available options for skin coverage in our 
patient, autografts were preferred over parental allografts due to 
lower risks of rejection and higher graft take rates. However, in 
this instance our patient had extensive ACC affecting TBSA 37%, 
and it was not possible to obtain sufficient autograft without 
significant donor site morbidity. We were able to circumvent this 
lack of normal skin with the staged use of CEA, which requires 
3 weeks for culture in our inhouse laboratory.

In the interim, we needed a temporary solution for coverage 
and to allow more robust CEA take. Options explored included 
artificial skin substitutes15 17–19 51 and parental allografts,12–14 
both of which have been used for ACC in the literature. We 
decided to proceed with CEA to minimise morbidity in the 
baby’s parents, reduce risk of rejection and to circumvent ethical 
considerations. The use of Integra has been described in two 
ACC patients.20 21 It is a non- cellular artificial matrix comprising 
an outer silicone layer that simulates the epidermis and an inner 
three- dimensional porous matrix of cross- linked collagen and 
glycosaminoglycan of bovine origin which acts as a dermal 
regeneration template. Following migration of endothelial cells 
and fibroblasts, the neodermis that is formed is purportedly, 
histologically and functionally, very similar to normal dermis. 
The use of CEA involves cultivating autologous keratinocytes 
for the purpose of autografting and has more commonly been 
used for paediatric burns patients with large wounds.15 In burns 
patients, the CEA would be placed directly on an allodermis, 
whereas in our case, we have placed the CEA directly on the 
Integra ADM.

Subsequently, with each application of CEA, it was evident 
that epithelisation was expedited and achieved (see figures 5 and 
6).

In terms of prognosis, based on the favourable outcome of 
the patient reported by Effendi et al, we expect our patient 
to eventually achieve complete epithelialisation. Even after 
complete epithelialisation, the patient will need follow- up as 

complications including skin break- down and scar contractures 
remain clinical possibilities.

Learning points

 ► The management of aplasia cutis congenita (ACC) should 
take into consideration the extent and location of ACC.

 ► Where there is extensive scalp ACC, consideration should be 
given for surgical management to provide prompt coverage, 
to prevent the potentially life- threatening complications of 
superior sagittal sinus haemorrhage and brain herniation.

 ► Regular wound dressings, including the use of bacteriostatic 
dressings, sterile baths and strict infection control are critical 
for wound healing in extensive ACC.
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