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Background: Unilateral coronal synostosis can cause aesthetically unappealing plagiocephaly, which often requires surgical cor-
rection. The techniques utilized for this operation have continued to evolve. Unfortunately, some patients who have fronto-orbital 
advancement will have residual asymmetry. 

Case: We present a case of a 21 year-old female with residual asymmetry who was suffering from facial swelling and refractory 
trigeminal neuralgia. It was decided to perform an additional surgery with polytheretheketone (PEEK) implant to restore normal 
symmetry and provide symptomatic relief. 

Conclusion: The ideal fit PEEK implant provided excellent cosmetic results and the operation relieved her symptoms. We provide a 
detailed discussion on why PEEK implants are great options for these types of cases due to advanced pre-surgical planning technol-
ogy, ease of placement, and durability over time. 

Background

A unilateral coronal synostosis is a congenital condition in 
which one side of the coronal suture prematurely closes. The re-
sult is a frontal plagiocephaly in which the affected side has an el-
evated and posteriorly displaced orbit and flat forehead while the 
unaffected side has a fuller forehead with a vertically narrower eye 
socket. Other symptoms may include dystopia from a raised eye, 
displacement of the ipsilateral ear, and contralateral nasal devia-
tion [1]. The optimal time to correct this defect is between the ages 
of 6 and 12 months [2,3]. Open surgical techniques are often the 
gold standard, but the surgeon must be prepared to correct the 
deformity with a single surgery. Data shows increased morbidity 
rates if subsequent surgeries are needed due to supraorbital rim 
dystopia, temporal hollowing, and fronto-orbital relapse [2]. One 

Here, we present a case of a 21-year-old woman with right-sid-
ed coronal synostosis that was treated when she was a child with 
the fronto-orbital advancement technique described above. She 
unfortunately required several surgeries and developed temporalis 
bunching and residual facial asymmetry. Due to these symptoms, it 
was decided to perform corrective surgery with a polytheretheke-
tone (PEEK) implant to make the skull symmetrical and re-suspend 
the temporalis muscle. The procedure and result are described be-
low followed by a discussion of the benefit of PEEK implants for 
reconstruction surgeries. 

of the most common techniques used to correct this deformity is 
a fronto-orbital advancement with overcorrection. Unfortunately, 
patients who underwent this technique often still have residual fa-
cial asymmetry [4].
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The surgery was performed winter 2017. After an initial inci-
sion was made along the previous incision site, we found that our 
patient had a deformed and hyperostotic temporal bone. The scalp 
flap was raised anteriorly to the right superolateral orbital margin, 

where the PEEK implant was later placed. Using curettes and peri-
osteal elevators, the zygomatic arch and mastoid bones were then 
accessed. The temporalis muscle, which was scarred and folded in 
upon itself, was dissected from the scalp flaps and elevated out of 
the temporal fossa. The PEEK implant was set in place with three 
6-0 midface Synthes set titanium screws. The construct was then 
thoroughly irrigated with a triple antibiotic solution. The tem-
poralis muscle was re-suspended in the temporal fossa with 2-0 
Prolene. The fascia was notably contracted due to the scarring and 
was scored to release the superior portion of the scar and allow 
the muscle to expand. The galea was closed with 2-0 Vicryl using 
a simple interrupted inverted pattern with placement of a JP drain 
posteriorly. The scalp was released anteriorly and posteriorly to 
close the field and the skin was closed on the left with a continuous 
Prolene suture while a simple interrupted pattern was used on the 
right. Our patient had an uneventful recovery, had excellent cos-
metic outcome as seen by post-op imaging (Figure), and was dis-
charged from the hospital. 
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Figure: Post-op pictures showing successful closure around the PEEK implant.

Our patient underwent a cranioplasty with right orbital ad-
vancement at the age of 6 months, but due to hardware failure, 
she required several subsequent surgeries. Her last surgery was 
at the age of 6 where she underwent a split thickness bone graft. 
She presented to our clinic summer 2017 with a four-day history 
of right-sided facial swelling and 5/10 right facial pain despite be-
ing adherent to Tegretol for underlying trigeminal neuralgia. On 
physical examination, she had a significantly misshapen right eye 
and a bunched right temporalis muscle. On CT imaging, the muscle 
was found to be inflamed with temporal bone sclerosis, which was 
thought to be the cause of her pain. Due to these debilitating symp-
toms, it was decided to perform corrective surgery.
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In conclusion, a PEEK implant was ideal for correcting the fa-
cial asymmetry and providing symptomatic relief. The patient was 
highly satisfied with the result. By utilizing advanced pre-surgical 
planning technology, the ideal PEEK implant was readily adapted 
for the defect, which allowed successful placement with minimal 
countering on no sites of extrusion. 

Recent advances in 3D printing technology have allowed PEEK 
implants to be designed prior to the operation, which really cuts 
down on operating time [11]. The advancement in technology has 
also limited the risk of implant extrusion by allowing for the de-
sign to more carefully match the actual cranial defect [12]. This is 
especially important for patients that have already reached bone 
maturity, as the skull should not remold much around the implant 
[13]. The ideal fit PEEK implants are well known to have minimal 
tissue irritation [14]. By utilizing ideal fit implants, the skull is pro-
tected from any future trauma similar to if the bone had never been 
removed [15].

PEEK implants are widely used in craniofacial surgeries and 
yield satisfactory long-term results [5]. The advantages of using 
PEEK implants are that their physical properties closely resemble 
that of bone and they are radiolucent, which facilitates post-oper-
ative imaging [6]. In particular, PEEK implants have been shown 
to provide excellent symmetrical contour for craniosynostosis pa-
tients [7]. Typically, PEEK implants are surgically placed after bone 
maturity is reached [8]. In this report, our patient was 21 at time 
of presentation thus having full bone maturity. In older patients, 
the implant often must be placed with a staged approach to receive 
ideal symmetrical contouring [9]. Fortunately, the healing process 
following PEEK implant placement is typically quick and boney re-
modeling can be seen even at 2 weeks post-op [10]. 
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