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INTRODUCTION
Preserved autologous bones are often used in staged 

cranioplasty. However, infected, contaminated, and tumor-
bearing bones cannot be used. Another option is to use 
alloplastic materials. However, they should be avoided in 
growing children because they do not expand as the child 
grows and can result in bone fractures and deformation. 
Since a preserved skull, if available, would be resorbed, 
fresh autologous bones are the best option for cranioplasty 
in children. However, the amount of available fresh bones 
is limited. Thus, it is difficult to cover large skull defects in 
pediatric patients with fresh autologous bones.

To address this, Takumi developed and reported a 
novel procedure called “catcher’s mask cranioplasty” for 
children with an open head injury in 2008.1 This approach 
generates esthetically satisfactory results and excellent 
structural integrity despite employing a relatively small 
amount of grafts. We report here the cases and long-term 

(>10 years) outcomes of 2 children who underwent this 
surgery.

CASE PRESENTATION

Case 1
A 6-year-old boy was admitted to our hospital following 

a traffic accident in May 2004. An initial examination re-
vealed lacerated wound in the center of the frontal region, 
laceration of the dura mater, and an open depressed skull 
fracture with cerebral contusion and brain protrusion. 
Emergency surgery was performed with coronal skin inci-
sion in which contaminated bones and dura mater and 
the contused left frontal brain were excised. The dura was 
fabricated with a free right fascia lata. The patient had a 
good clinical course after the surgery.

A catcher’s mask reconstruction was performed in June 
2005 (Fig. 1A). The grafts were strong enough to help the 
patient succeed in postsurgical rehabilitation: after the re-
habilitation programs had finished, the patient no longer 
needed assistance with daily living. He also did not have 
to wear a helmet. Computed tomography (CT) imaging 
11 years after the cranioplasty revealed bone regeneration 
between the grafts and no apparent bone resorption. This 
resulted in good maintenance of the anatomic contours 
that were obtained by the cranioplasty (Fig. 1B).

Case 2
A 9-year-old boy was brought to our hospital in Janu-

ary 2002 after his head was crushed by a tractor. He had 

Disclosure: The authors have no financial interest to de-
clare in relation to the content of this article.

Ten-Year Outcomes After Catcher’s Mask 
Cranioplasty for Large Cranial Bone Defects in 
Children: A Report of Two Cases

From the *Department of Plastic Surgery, Nippon Medical 
School, Chiba Hokusoh Hospital, Chiba, Japan; †Department of 
Neurosurgery, St. Marianna University of Medicine, Kanagawa, 
Japan; and ‡Department of Plastic, Reconstructive, and Aesthetic 
Surgery, Nippon Medical School, Tokyo, Japan.
Received for publication January 24, 2019; accepted June 24, 
2019.

Toru Sakurai*
Nobuaki Ishii*

Ichiro Takumi†
Rei Ogawa‡

Masataka Akimoto*

Toru et al.w

xxxxxx2019

SUMMARY: Cranioplasty is complicated in children with severe, extensive head 
trauma because allografting is not advisable in pediatric patients and the amount 
of available autologous materials is limited. To overcome these problems, Takumi 
reported a novel procedure called “catcher’s mask cranioplasty” in 2008, in which 
split-rib grafts are placed perpendicularly over each other while calvarial grafts are 
placed in the hairless forehead region. Despite the small amount of grafts used, this 
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integrity. Here, we report 2 cases of catcher’s mask cranioplasty and their long-term 
outcomes. After more than 10 years, the transplanted bone grafts have not resorbed 
and have maintained their esthetically pleasing contours. In conclusion, catcher’s 
mask cranioplasty is an effective option for traumatic cranial defects in children. 
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a laceration in the right temporal region and prolapse of 
the brain. A head CT scan revealed subdural/subarach-
noid hemorrhage and cerebral contusion in the right 
fronto-parietal area. An emergency decompressive cra-
niectomy was performed to remove the hematomas and 
contaminated bones and to reconstruct the dura with 
free right fascia lata. He had a good clinical course after 
the surgery.

A catcher’s mask reconstruction was performed in July 
2002 (Fig.  2A). The graft strength also appears to have 
been sufficient in this case because 13 years after the cra-
nioplasty, the patient has no associated physical or neu-
rological deficits and is currently undergoing university 
education. The use of calvarial grafts in the forehead re-
sulted in an esthetically pleasing shape. The CT imaging 
13 years after the cranioplasty showed no apparent bone 
resorption (Fig. 2B).

DISCUSSION
The most important objective in cranioplasty is to 

protect the intracranium from external forces. Damage 
caused by these forces can be avoided by reconstruction 

with hard tissues. It also decreases the risk of sinking skin 
flap syndrome.2 Another crucial objective in cranioplasty 
is to revise the deformation of the head; cranial defects 
in a hairless area are associated with significant esthetic 
disadvantages.

Although alloplastic cranioplasty has been performed 
in children,3 many studies suggest the superiority of natu-
ral materials.4 Additionally, the presence of artificial mate-
rials during the child’s growth may cause bone fractures 
and deformation. Preserved bones, if the contamination 
is mild, may be prepared for cranial reconstruction by 
ethanol treatment or freezing after autoclaving. However, 
a preserved skull would be easily resorbed in children with 
severe extensive head trauma.5 Therefore, fresh autolo-
gous bone is the preferred material for pediatric cranio-
plasty.

Calvarial bones have been used for cranioplasty and 
provide an esthetically pleasing shape.6 Fearon et al. re-
ported split calvarial grafting up to 500 cm2.7 However, 
the external and internal plates of the skull gradually 
separate in children; therefore, such grafting is not ad-
visable to cover large defects as it is difficult to split the 

Fig. 1. Catcher’s mask cranioplasty in a 6-year-old boy. A, The CT image 6 days after the cranioplasty. 
(Retrieved with permission from Ichiro T, Masataka A. Catcher’s mask cranioplasty for extensive cranial de-
fects in children with an open head trauma: a novel application of partial cranioplasty. Childs Nerv Syst 
2008;24:927–932). B, The CT image 11 years after the cranioplasty at the age of 17 years.

Fig. 2. Catcher’s mask cranioplasty in a 9-year-old boy. A, The CT image 10 days after the cranioplasty. B, 
The CT image 13 years after the cranioplasty at the age of 22 years.
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skull in children.8 When the cranial defect is large, one 
can place rib grafts in parallel over the defect.9 However, 
the cosmetic results of this approach are poor. Catcher’s 
mask cranioplasty is a revised technique that combines 
both calvarial grafts at the forehead area and rib grafts,1 
which can be applied for large defects without compli-
cated and difficult manipulation. The resulting cosmetic 
contours are satisfactory because of the placement of the 
calvarial grafts at the forehead or hairless area. The split 
rib grafts are placed perpendicularly across each other. 
This cross-rib fixation provides more strength than paral-
lel placement.

The CT imaging in Case 1 showed that superior 
osteogenesis is observed when transplanted bones are 
combined with islands of osteoanagenesis. Although 
there may be concerns that osteogenesis of the recon-
structed bones in Case 2 was less superior compared to 
that in Case 1, we insist on achieving the most impor-
tant goal, which was to protect the intracranium. We 
may consider surgical revision if a more perfect sym-
metric contour and structural integrity is required in 
the future.

Another similar method of cranioplasty involves the 
use of parallel rib grafting to a secondary parietal cal-
varial donor site with the use of the parietal calvarium 
for the primary defect. This technique requires wider 
skin incisions, more than the catcher’s mask technique, 
which is not desirable when repeated infection is an 
issue.10

CONCLUSIONS
We report here 2 cases of catcher’s mask cranioplasty 

and their long-term outcomes. In both cases, the trans-
planted bone grafts were not resorbed and maintained 
their esthetically pleasing contour for more than 10 years. 
Thus, catcher’s mask cranioplasty is an effective option for 
traumatic cranial defects in children.
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