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Summary: Aplasia Cutis Congenita (ACC) in the scalp is a rare congenital mal-
formation. The treatment for ACC with large defects involving the scalp, bone,
and the dura is challenging. Local debridement of necrotic tissue is important to
prevent lethal complications such as infection and meningitis. However, debride-
ment has the risk of damaging the sagittal sinus or the dura. Recent develop-
ments in ultra-high-frequency ultrasound(US) systems provide frequencies of
70 MHz and capability resolution as fine as 30 pm, which could allow precise
imaging of small and thin anatomical structures. The study aimed to describe
the methods of precise evaluation of the defect in the scalp and safe debride-
ment using ultra-high-frequency US. This is the first report on direct observa-
tion of a newborn’s brain using ultra-high-frequency US. The boy was delivered
spontaneously with a large defect of the scalp and bone. After 14 days, due to
signs of infection, local debridement was performed carefully under ultra-high-
frequency US-based evaluation. The dura, the sagittal sinus, and the small ana-
tomical structures such as arachnoid granulations could be observed. Because
the brain herniation gradually aggravated, dural reconstruction using fascia lata
and scalp reconstruction using transposition flap was performed. Finally, good
skin coverage over the defects was obtained. This method minimizes the risk of
damaging the sagittal sinus and the brain parenchyma, which may cause fatal
complications. Although further clinical investigations will be required to con-
firm its efficacy, ultra-high-frequency US has the potential to be a useful device
for ACC treatment. (Plast Reconstr Surg Glob Open 2021;9:¢3876; doi: 10.1097/
GOX.0000000000003876; Published online 14 October 2021.)

INTRODUCTION

Aplasia Cutis Congenita (ACC) in the scalp is a rare
congenital malformation that was first described by
Campbell." ACC may be associated with other malforma-
tions, including genetic disorder such as Adams-Oliver
syndrome.” ACC commonly includes a localized absence
of skin on the scalp. Bone defects are present in about 20%
of the cases, and dura defects are also found much less fre-
quently.”” ACC may result in lethal complications such as
sagittal sinus hemorrhage, infection, and meningitis.

The management of ACC includes surgical and con-
servative treatment. Some articles recommended moist
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dressings and early skin coverage with surgical procedures
because lethal hemorrhage from the sagittal sinus may
occur.”™® The other studies reported that conservative
treatment is the preferred initial treatment.”® The treat-
ment for ACC with large defects involving the scalp, bone,
and the dura is still controversial. Local debridement of
necrotic tissue is important to prevent lethal complica-
tions such as infection and meningitis. However, debride-
ment has the risk of damaging the sagittal sinus or the
dura.

Recent developments in ultra-high-frequency ultra-
sound (US) systems provide frequencies of 70 MHz and
capability resolution as fine as 30 pm, which could allow
more precise imaging of small and thin anatomical struc-
tures than conventional US.*"?

Here, we report the case of a successful treatment for
ACC with Adams-Oliver syndrome where a precise evalua-
tion of the defect in the scalp and safe debridement were
achieved using ultra-high-frequency US.

Disclosure: The authors have no financial interest in rela-
tion to the content of this article.

Related Digital Media are available in the full-text ver-
sion of the article on www.PRSGlobalOpen.com.
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PATIENT AND METHODS

The boy was delivered spontaneously with an 8 x 5cm
round defect of the scalp and bone covered with necrotic
tissue (Fig. 1). Bilateral hypoplasia and partial syndactyly
of the toes indicated the presence of Adams-Oliver syn-
drome. Initially, the defects were covered with a dressing
to keep the wound moist to avoid infection. After 14 days,
however, elevated leukocyte counts and C-reactive protein
indicated bacterial infection. Then, local debridement was
performed carefully under ultra-high-frequency US-based
evaluation. Ultra-high-frequency US was performed with
Vevo MD ultrasound device (FUJIFILM VisualSonics,
Amsterdam, the Netherlands) using a 70-MHz linear array
transducer. The presence of the dura and the depth of the
brain parenchyma could be evaluated using ultra-high-fre-
quency US through the extensive defects that involve the
skull (Figs. 2, 3). The sagittal sinus could also be observed
with the US, and the surgeon could take care not to dam-
age it during debridement (Fig. 3). The defect of dura
could be observed and brain herniation was expected to
occur (Figs. 3, 4). Because the brain herniation gradually
aggravated with signs of infection, reconstruction using
scalp transposition flap was planned at the age of 17 weeks
(See figure 1, Supplemental Digital Content 1, which dis-
plays a: the preoperative view. The brain herniation gradu-
ally aggravated. b: Intraoperative view after the resection
of the protruded brain. c: The dura was closed using the
fascia lata. d: The scalp transposition flap was elevated and
transferred to the defect. The donor site was covered with
a full-thickness skin graft from the thigh. http://links.lww.
com/PRSGO/B809.)

The neurosurgeon resected the protruded brain, and
the dura was closed using the fascia lata (SDC 1, http://
links.lww.com/PRSGO/B809). The scalp transposition
flap was elevated and transferred to the defect. The

Fig. 1. The infant was born with an 8 x 5 cm round defect of the scalp
and bone covered with necrotic tissue.
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Fig. 2. The view of the defect at the age of 8 weeks. Blue box: the site
of the sagittal sinus. The US findings are shown in Figure 3A. Green
box: the area of defect of the dura. The US findings are shown in
Figure 3B. Yellow arrow: protruded brain.

Fig. 3. A, The US finding of blue box area of Figure 2. Ultra-high-
frequency US showed a clear image of the dura (yellow arrow),
sagittal sinus (blue arrow), subarachnoid space (orange arrow),
arachnoid granulations (green arrow), pia mater (pink arrow), and
brain parenchyma (red arrow). B, The ultra-high-frequency US
finding of green box area of Figure 2. The brain is herniated from
the defect of the dura. Yellow arrow: the dura; red arrow: brain
parenchyma.


http://links.lww.com/PRSGO/B809
http://links.lww.com/PRSGO/B809
http://links.lww.com/PRSGO/B809
http://links.lww.com/PRSGO/B809

Karakawa et al.

Fig. 4. The defect of dura could be observed, and brain herniation
was expected to occur. Yellow arrow: the dura; blue arrow: the area
of the defect of the dura; red arrow: brain parenchyma.

donor site was covered with a full-thickness skin graft
from the thigh (SDC 1, http://links.Jlww.com/PRSGO/
B809). Although partial flap necrosis occurred, the flap
and skin graft healed well, providing good skin coverage
over the defects. The infant was in stable condition over
a follow-up of 2 months. (See figure 2, Supplemental
Digital Content 2, which displays the postoperative view
at 2 months after the surgery. http://links.lww.com/
PRSGO/B810.)

DISCUSSION

This is the first report to show the feasibility of using
ultra-high-frequency US to visualize the superficial
brain structure of the ACC patient. The high-resolution
imaging of the superficial brain structure enables safe
debridement and evaluation of the scalp defect for treat-
ment of ACC.

The treatment for the ACC involving the skull and
dura is challenging. The goal of ACC treatment is to
achieve complete closure of the defect avoiding fatal
complications such as hemorrhages and infection. “There
is no consensus about the treatment for ACC with a bony
defect.” Although some reports recommend conservative
treatment,'™"° there are also reports of deaths due to mas-
sive hemorrhage from the sagittal sinus in the patients
with ACC that was being treated conservatively.'®'” A
report described brain herniation after disruption of
the leptomeningeal membrane in the Adams-Oliver syn-
drome." In this case, we initially performed conservative
treatment. After signs of infection were observed, safe
debridement was performed using ultra-high-frequency
US. We confirmed the location and depth of the sagit-
tal sinus, assessed the risk of hemorrhage, and confirmed
the defect of the dura (Fig. 3). When the area around
the defect of the dura became epithelialized, dural recon-
struction using a fascia lata and local flap closure was per-
formed and successfully closed.

Ultra-high-frequency US is a novel device that was
originally developed for experimental studies using small
animals."* In recent years, this novel device has been
approved for use in humans.”’** With a discrimination
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power of 30 pm, ultra-high-frequency US could permit
precise detection and enhanced visualization of superfi-
cial or small-size anatomical structures.” Our experience
has shown that it is possible to visualize the surface layers
of the brain using this device in the ACC patient. We could
observe not only the dura and the sagittal sinus, but also
the small anatomical structures such as arachnoid, sub-
arachnoid space, arachnoid trabecula, arachnoid granu-
lations, superior cerebral artery and vein, and pia mater.
The visualization of these small anatomical structures may
lead to the elucidation of diseases caused by these struc-
tures. This technique could also be applied to the evalua-
tion of meningocele.

The use of ultra-high-frequency US for ACC patients
confers several advantages. First, we can know the exact
location and depth of the sagittal sinus. This method is
advantageous in that it minimizes the risk of damaging
the sagittal sinus, which may cause fatal complications.
Second, because this device makes it possible to visualize
the dura, we can evaluate the presence of a dural defect.
This reduces the risk of damage to the brain parenchyma
and also allows us to assess possible areas of brain hernia-
tion. One of the disadvantages of ultra-high-frequency US
is the limited reach of US. The deepest layer from which
the device can obtain clear images is 10mm from the
superficial surface. However, this reach of US is enough
for the evaluation of ACC.

Although further clinical investigations will be
required to confirm its efficacy, ultra-high-frequency US
has the potential to be a useful device for ACC treatment.
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