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The surgical correction of non-syndromic and syndromic
craniosynostoses (CS) presents several challenges mainly related to
the complexity of skull reconstruction, along with the risk of blood
loss. Moreover, the surgical team has the commitment to achieve
cosmetic results

pleasant while minimizing morbimortality.

Additionally, several strategies and instruments have been
developed to handle this concern, such as technical surgery with
minimal bleeding and piezo surgery and technique to obtain more
bone autografts and minimize bone healing disturbances. This study
was designed to present such techniques in a comprehensive revision
of literature and describe them in a step-by-step fashion according to
the current state of the art and the experience of pediatric

neurosurgery in a single Brazilian institution.
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INTRODUCTION

In a hospital, the surgical center is one of the most
Craniosynostosis (CS) is a congenital disease caused by the
early fusion of one or more sutures of the skull vault and
could be classified as non-syndromic if no genetic
abnormalities are detected, with an incidence of 1 in 2,000
live births [1]. Additionally, in syndromic CS, facial
deformities are associated with genetic mutations, such as
Crouzon and Apert syndromes, with an overall incidence of
1in 30,000 live births [2—4]. Both conditions are treated by a
multidisciplinary team, which performs pediatric craniofacial
surgery (PCS) [5].

Regarding pathophysiology, CS presents with chronic
intracranial hypertension and, in some instances, orbital
compression, and both disorders could present in variable
degrees, leading to late neuropsychological compromise and
ophthalmological trouble [6-15] (Fig. 1). Moreover, the
dysmorphic shapes of the skull and face contribute to
patients suffering bullying during school ages and negatively

http://www.archpedneurosurg.com.br/

impact social adjustment [16]. Therefore, the surgical team
should be committed to relieving intracranial and orbital
hypertension and achieving a more pleasant craniofacial
shape as much as possible [5, 17].

The surgical technique is affected by the increased risk of
bleeding mainly due to enlarged emissary veins caused by
chronic intracranial hypertension; the risk of injury to soft
tissues, such as the dura mater and periorbita, during
osteotomies; and the risk of bone healing disturbances after
reconstruction [18-23]. Furthermore, some types of CS,
especially the syndromic and non-syndromic forms, are
complicated by multiple sutures and Chiari malformation,
which necessitates suboccipital decompression, which
impacts the surgical technique [24, 25]. Even though
endoscopic techniques have gained popularity in the last
decade[26], the open technique remains the most used
worldwide, and considering the general principles of PCS,
several strategies have been developed to minimize these
risks, such as blood loss control, the use of the piezo surgery
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Figure 1 - The radiological and intraoperative signs of intracranial hypertension in craniosynostosis. Radiological sign is characterized by copper beaten skull
(thin black arrow), which is seen on computed tomography with 3D reconstruction in a syndromic brachycephaly in a patient with apert syndrome (A) and in
a non-syndromic trigonocephaly (B). Enlargement of the squamosal suture (thin white arrow) as a compensatory sign of intracranial hypertension in a patient
with non-syndromic scaphocephaly (C). The inner face of the cranial vault of a patient with Crouzon syndrome is markedly compressed by the brain gyri as an
intraoperative expression of copper beaten skull (thick black arrow). The early fused suture is represented by *.

Figure 2- Skin strategies to improve the cosmetic aspect. The incision is launched above the ears, and minimal hair shaving is recommended, marking the
incision before surgery (left). This incision position (white arrow) provides pleasant results in the postoperative phase (right).

during osteotomies on the orbit, and technical nuances the ears is optimal [27]. Although the open approach of PCS
during the reconstructive phase. requires large incisions, thus increasing the risk of blood loss
compared with the endoscopic approach, surgeons can

Therefore, this study was designed to provide the current control the blood loss if they follow an adequate technique
information regarding technical nuances of PCS, serving as a [28, 29]. Moreover, the manner and position of the skin
guide to help young neurosurgeons use the best approach in incision in the head should consider the following factors: (1)
a step-by-step fashion during skin incision and skull vault ability to expose the entire skull vault of interest, (2)
exposition, and explain the rationale for osteotomy, bone availability to be used in a second time, and (3) the ability to
reconstruction, and avoidance of pit falls and complications. be less obvious as possible. To our knowledge, the biparietal

incision with gentle curves provides adequate healing and
less likelihood of ischemia, and care must be taken to avoid
making an incision anterior to the tragus where surgical scars
are usually apparent. Otherwise, the incision starts
posteriorly or superiorly to the helix (Fig. 2).

GENERAL PRINCIPLES OF THE TECHNICAL SURGERY
Skin opening

The appropriate management of the skin during PCS is
paramount to warrant an appropriate healing and avoid
complications, and as the first choice to accomplish this goal,
the minimal removal of hair and making the incision above

Following the aforementioned intent of minimizing blood
loss, a skin incision using low-intensity electrocautery
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Figure 3 - The strategy to minimize blood loss during skin opening consists of using electrocautery on a cut mode (thin black arrow) during the opening of the
epidermal and dermal layers (Left) or during the separation of the galea from the pericranium (right). The preservation of the pericranium during dissection
allows the surgeon to see the enlarged emissary veins (thick black arrow) and its coagulation on the approach.

provides an adequate exposition of the galea. Ideally, this
step includes the bipolar opening of the epidermal and
dermal layers using scissors, allowing the hemostatic control
of the emissary vein, consequently avoiding unnecessary
galeal bleeding (Fig. 3).

Wood et al. [30] have examined the advantages of
electrocautery over the use of a scalpel in making skin
incisions, and despite the alleged advantages of
electrocautery, such as shorter surgical time and lesser blood
loss and postoperative pain, no statistically significant
difference was found. Moreover, the decision to use this
device is reserved to the preference of the neurosurgeon.

Skull vault exposition and craniotomy

An adequate exposition should display the zone of
interest in the skull for reconstruction with less blood loss as
much as possible. To minimize bleeding from the emissary
veins, not removing the pericranium during this step is
recommended (Fig. 3).

Copyright © 2022 by Furtado LMF et al.,
DOI: 10.46900/apn.v4i2(May-August).11

Demarcations on the cranial vault using methylene blue
serves as a plan to warrant the most symmetrical shape after
craniotomies [23]. Additionally, the anterior open fontanel
could be dissected, and the epidural space should be
assessed, which could help the craniotomy (Fig. 4) [31].
Following the principle of bleeding control, the ideal
sequence of burr holes and osteotomies is performing those
with less risk of bleeding first and then those with a high risk
of perforations near the superior sagittal sinus last.
Furthermore, the dura is more attached on the cranial vault
near the compromised structures, sagittal sinus, and
Wormian bones, and the neurosurgeon should detach it
from the lateral portion to midline to avoid damage to the
sagittal sinus and seek to feel the bone using gentle
dissectors to minimize dural tears [32]. Bone hemostasis is
commonly made using bone wax, and despite its efficacy,
care should be taken in using it in excess as it can increase
the risk of impairing bone healing [33]. To our knowledge, all
bone fragments were collected during craniotomy and used
in the reconstruction as an autograft.

This step is difficult as it depends on the level of
intracranial hypertension, and the neurosurgeon should be
cautious in cases in which there are more than one
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Figure 4 - Strategies during craniotomy. Marking the skull vault using methylene blue in a trigonocephaly (A). Dissection of a natural bone hole due to chronic
intracranial hypertension using a dissector facilitates the access to the extradural space and craniotomy in an unusual scaphocephaly (B). After the removal of

a bone flap, the dura is gently coagulated using bipolar forceps (C).

Figure 5 - A patient with Crouzon syndrome had progressed witH Chiari malfo

rmation (A) énd intractable headaches. The patient was placed in the ventral

= .: i DE

decubitus position, with the head fixed using three pins (B). An approach including suboccipital craniectomy(*) and occipital reconstruction was indicated
using absorbable plates and screws (thick white plate) (C and D). Yellow line displays McRae’s line.

structures affected, such as oxycephaly and syndromic CS,
where more bleeding is expected.

Another concern is related to the deformity pattern
presented by the patient, and in some cases, the surgeon
could use the holes on the skull due to intracranial
hypertension and make the craniotomy safer (Fig. 4).

This step ends with the exposition of the dura mater,
which is covered using wet gauze to avoid bleeding.

Chiari malformation is especially associated with
syndromic CS and oxycephaly [24, 34]. Moreover, an
association was observed between early closure with a
lambdoid suture and intra-occipital and petro-occipital
synchondrosis, which could be evaluated with impairment of
the posterior fossa. In those cases, posterior fossa
craniectomy could be associated with occipital
reconstruction [25, 35] (Fig. 5).

Orbitotomy

During the frontal orbital advancement, disconnecting
the bandeau and orbits from the temporal bone and skull
base is important. This step presents some risks, such as
augmented bleeding and injury to the periorbita and orbits

Copyright © 2022 by Furtado LMF et al.,
DOI: 10.46900/apn.v4i2(May-August).11

and bradycardia due to orbit compression by the surgeon.
Using a dissector, the periorbita should be separated from
the orbital roof, and care should be taken to avoid damage
to the supraorbital nerve and the surrounding vessels. In
some instances, the fracture of the floor of the supraorbital
foramen using a chisel or piezo sonic warrants the protection
of the supraorbital nerve and surrounding vessels [36].
Furthermore, the anesthesiologist should consider the risk of
bradycardia during this step.

Usually, the upper limit of the bandeau (last 1 cm from
the orbital rim) and the technique of lateral disconnection
from the temporal bone differ among authors. Some
advocated to incorporate the temporal squamous into the
bandeau. However, to our knowledge, due to the risk of
atrophy of the temporal muscle, avoiding the detachment of
this muscle from its insertion and making the disconnection
near the fronto-zygomatic suture are recommended (Figs. 6
and 7). Thus, although the classical technique “tongue-in-
grove” is largely accepted [37], the use of a straight
absorbable plate connecting the lateral segment of the
bandeau could replace temporal osteotomy [38].

Given that the piezo sonic device generates micro-
vibrations on its tip and cuts the bone with a relatively gentle
movements, some advantages are observed in its use during
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Figure 6 - Orbitotomy and reshaping of the orbits. Osteotomies using the piezo surgery and disconnection from the lateral (A) and orbital roofs (B). The angulation
of the orbits in the trigonocephaly (C) is corrected by performing a semi-incision using a piezo sonic device, causing a greenstick fracture (D, E, and F).

this phase over other devices: (1) can perform precise cutting
in the bones with minimal bleeding; (2) no need to use force
to fracture the skull base and harm the orbits; (3) less risk of
injury to soft tissues, such as the periorbita and dura.
Currently, some pieces of evidence have been published and
support that the advantages of the piezo sonic device are
beyond the ability to perform osteotomies; the use of such a
device could also allow the surgeon to remodulate the orbits
and achieve a more pleasant shape in the anterior coronal
CS and trigonocephaly [36, 39-45] (Fig. 6).

Craniofacial reconstruction

Bone reconstruction should follow the following
principles: (1) symmetry; (2) appropriately securing the
cranial vault; (3) and minimizing problems of ossification. To
achieve those goals, it is paramount for the surgeon to
assume a position in front of the patient’s midline during
bone reconstruction and be helped by two auxiliary in
positioning the bone flap to avoid displacements and
prevent bone spicules.

In the literature, there are several descriptions of
materials used for bone fixation during PCS, such as wires
[46], resorbable bone stiches [13], titanium plates and
screws [47], and resorbable plates and screws [6, 38, 39]. To
our knowledge, resorbable plates and screws present many
advantages, such as moldability, less risk of skin rupture, no

Copyright © 2022 by Furtado LMF et al.,
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skull growth interference, and no incorporation of the dura
in cases of reoperation. In contrast, handling these materials
more appropriately is necessary to avoid an increase in the
cost and complications.

After bone fixation, many gaps are created due to the
advancement and bone expansion, and to minimize the lack
of ossification, several strategies have been reported in the
literature, such as autograft [48], bone cement [49],
demineralized bone matrix [49], split calvarial bone grafting
[50], and autologous stem cell regeneration [51]. In our
pediatric neurosurgery service, obtaining a particulate
autograft, performing several semi-perforations on the inner
face of the bone flap, and covering all bone gaps with fibrin
glue are preferred. In exceedingly special situations, the split
bone technique using piezo surgery could be used to cover
other bone defects [50] (Fig. 7).

CONCLUSIONS

The surgical approach for craniofacial disorders
fundamentally depends on the team experience, and the
learning curve is mainstream to achieve better results.
Although the technical nuances could vary among pediatric
neurosurgery services, the general principles of bleed
control and commitment to relieving intracranial
hypertension should be followed.
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Figure 7- Auto bone graft is obtained through semi-burr holes on the inner face of the skull vault (A and B), and after the orbits (C) and bone flap were fixed

using absorbable plates and screws, the gaps were filled with bone fragments (arrow) (D).

REFERENCES Wang JC, Nagy L, Demke JC. Syndromic craniosynostosis.
Facial Plastic Surgery Clinics of North America
1. Selber J, Reid RR, Chike-Obi CJ, Sutton LN, Zackai EH, 2016;24(4):531-543.

McDonald-McGinn D, Sonnad SS, Whitaker LA, Bartlett
SP. The changing epidemiologic spectrum of single-
suture synostoses. Plastic and Reconstructive Surgery
2008;122(2):527-533.

Da Costa AC, Anderson VA, Holmes AD, Lo P, Wray AC,
Chong DK, Greensmith AL, Meara JG. Longitudinal study
of the neurodevelopmental characteristics of treated
and untreated nonsyndromic craniosynostosis in
infancy. Child’s Nervous System : ChNS : Official Journal
of the International Society for Pediatric Neurosurgery
2013;29(6):985-995.

Copyright © 2022 by Furtado LMF et al.,

DOI: 10.46900/apn.v4i2(May-August).11

Slater BJ, Lenton KA, Kwan MD, Gupta DM, Wan DC,
Longaker MT. Cranial sutures: a brief review. Plastic and
Reconstructive Surgery 2008;121(4):170e-178e.

Taub PJ, Lampert JA Pediatric craniofacial surgery: a
review for the multidisciplinary team. Cleft Palate-
Craniofacial Journal Official Publication of the
American  Cleft  Palate-Craniofacial  Association
2011;48(6):670—683.

Di Rocco F, Arnaud E, Marchac D, Vergnaud E, Baugnon
T, Vecchione A, Renier D. Anterior fronto-orbital
remodeling for trigonocephay. Child’s Nervous System :

License terms

1112022



7z
SBN

-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sodedade Brasileira de
Neurocirurgla Pedistrica

»

ChNS : Official Journal of the International Society for
Pediatric Neurosurgery 2012;28(9):1369-1373.

Beckett JS, Chadha P, Persing JA, Steinbacher DM.
Classification of trigonocephaly in metopic synostosis.
Plastic and Reconstructive Surgery 2012;130(3):442e—
447e.

Vinchon M The metopic suture:
Neurochirurgie 2019;65(5):239-245.
Shimoji T, Tomiyama N. Mild trigonocephaly and
intracranial pressure: report of 56 patients. Child’s
Nervous System : ChNS : Official Journal of the
International Society for Pediatric Neurosurgery
2004;20(10):749-756.

Mocquard C, Aillet S, Riffaud L. Recent advances in
trigonocephaly. Neurochirurgie 2019;65(5):246—251.
Ozlen F, Kafadar AM, Abuzayed B, Ulu MO, Isler C, Dashti
R, Erdincler P. Surgical treatment of trigonocephaly:
technique and long-term results in 48 cases. Journal of
Neurosurgery. Pediatrics 2011;7(3):300-310.

Lee HQ, Hutson JM, Wray AC, Lo PA, Chong DK, Holmes
AD, Greensmith AL. Changing epidemiology of
nonsyndromic craniosynostosis and revisiting the risk
factors. Journal of Craniofacial Surgery
2012;23(5):1245-1251.

Morris L. Management of craniosynostosis. Facial Plastic
Surgery : FPS 2016;32(2):123-132.

Thompson DN, Malcolm GP, Jones BM, Harkness WJ,
Hayward RD. Intracranial pressure in single-suture
craniosynostosis. Pediatric Neurosurgery
1995;22(5):235-240.

Martinez-Lage JF, Alamo L, Poza M. Raised intracranial
pressure in minimal forms of craniosynostosis. Child’s
Nervous System : ChNS : Official Journal of the
International Society for Pediatric Neurosurgery
1999;15(1):11-15; discussion 16.

Speltz ML, Collett BR, Wallace ER, Kapp-Simon K.
Behavioral adjustment of school-age children with and
without single-suture craniosynostosis. Plastic and
Reconstructive Surgery 2016;138(2):435-445.
McCarthy JG, Warren SM, Bernstein J, Burnett W,
Cunningham ML, Edmond JC, Figueroa AA, Kapp-Simon
KA, Labow BI, Peterson-Falzone SJ, Proctor MR, Rubin
MS, Sze RW, Yemen TA, Craniosynostosis Working
Group. Parameters of care for craniosynostosis. Cleft
Palate-Craniofacial Journal: Official Publication of the
American  Cleft  Palate-Craniofacial ~ Association
2012;49;Suppl:15-24S.

di Rocco F, Gleizal A, Lohkamp L, Szathmari A, Paulus C,
Mottolese C. Control of metopic emissary veins in
trigonocephaly surgery. Technical note. Child’s Nervous
System : ChNS : Official Journal of the International
Society for Pediatric Neurosurgery 2018;34(12):2481—
2484,

Wood RJ, Stewart CN, Liljeberg K, Sylvanus TS, Lim PK.
Transfusion-Free Cranial Vault Remodeling: A novel,

natural history.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Archives of Pediatric Neurosurgery 4(2):e1112022,2022

Surgical Technique in Pediatric Craniofacial Surgery

multifaceted approach. Plastic and Reconstructive
Surgery 2020;145(1):167-174.

Chow |, Purnell CA, Gosain AK. Assessing the impact of
blood loss in cranial vault remodeling: A risk assessment
model using the 2012 to 2013 pediatric National Surgical
Quality Improvement Program data sets. Plastic and
Reconstructive Surgery 2015;136(6):1249-1260.

van Uitert A, Megens JH, Breugem CC, Stubenitsky BM,
Han KS, de Graaff JC. Factors influencing blood loss and
allogeneic blood transfusion practice in craniosynostosis
surgery. Paediatric Anaesthesia 2011;21(12):1192-
1197.

Ali A, Basaran B, Yornuk M, Altun D, Aydoseli A, Sencer

A, Akinci 10. Factors influencing blood loss and
postoperative morbidity in children undergoing
craniosynostosis surgery: a retrospective study.

Pediatric Neurosurgery 2013;49(6):339-346.

Furtado LMF, da Costa Val Filho JA, Hon YP, Sandes BL,
Branddo Vianna BS, Valadares FW, Dos Santos AR. A
technique for minimizing the need for hemotransfusion
in non-syndromic craniosynostosis surgery. Journal of
Craniofacial Surgery 2021;32(1):247-251.

Strahle J, Muraszko KM, Buchman SR, Kapurch J, Garton
HJ, Maher CO. Chiari malformation associated with
craniosynostosis. Neurosurgical Focus 2011;31(3):E2.
Cinalli G, Spennato P, Sainte-Rose C, Arnaud E, Aliberti
F, Brunelle F, Cianciulli E, Renier D. Chiari malformation
in craniosynostosis. Child’s Nervous System : ChNS :
Official Journal of the International Society for Pediatric
Neurosurgery 2005;21(10):889-901.

Thompson DR, Zurakowski D, Haberkern CM, Stricker
PA, Meier PM, Bannister C, Benzon H, Binstock W,
Bosenberg A, Brzenski A, Budac S, Busso V, Capehart S,
Chiao F, Cladis F, Collins M, Cusick J, Dabek R, Dalesio N,
Falcon R, Fernandez A, Fernandez P, Fiadjoe J,
Gangadharan M, Gentry K, Glover C, Goobie S, Gries H,
Griffin A, Groenewald CB, Hajduk J, Hall R, Hansen J,
Hetmaniuk M, Hsieh V, Huang H, Ingelmo P, Ivanova |,
Jain R, Koh J, Kowalczyk-Derderian C, Kugler J, Labovsky
K, Martinez JL, Mujallid R, Muldowney B, Nguyen KP,
Nguyen T, Olutuye O, Soneru C, Petersen T, Poteet-
Schwartz K, Reddy S, Reid R, Ricketts K, Rubens D, Skitt
R, Sohn L, Staudt S, Sung W, Syed T, Szmuk P, Taicher B,
Tetreault L, Watts R, Wong K, Young V, Zamora L,
Pediatric Craniofacial Collaborative Group. Endoscopic
Versus open repair for craniosynostosis in infants using
propensity score matching to compare outcomes: A
multicenter study from the pediatric craniofacial
collaborative  Group. Anesthesia and Analgesia
2018;126(3):968-975.

Wittig J, Duncan C. Improving the aesthetic outcome in
scaphocephaly correction: hairline lowering During
vault remodeling procedures. Journal of Craniofacial
Surgery 2017;28(4):920-923.

Han RH, Nguyen DC, Bruck BS, Skolnick GB, Yarbrough
CK, Naidoo SD, Patel KB, Kane AA, Woo AS, Smyth MD.

License terms

Copyright © 2022 by Furtado LMF et al.,

DOI: 10.46900/apn.v4i2(May-August).11

2022

L

1112022



7z
SBN

-

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Sodedade Brasileira de
Neurocirurgla Pedistrica

»

Characterization of complications associated with open
and endoscopic craniosynostosis surgery at a single
institution. Journal of Neurosurgery. Pediatrics
2016;17(3):361-370.

Yan H, Abel TJ, Alotaibi NM, Anderson M, Niazi TN, Weil
AG, Fallah A, Phillips JH, Forrest CR, Kulkarni AV, Drake
JM, Ibrahim GM. A systematic review and meta-analysis
of endoscopic versus open treatment of
craniosynostosis. Part 1: The sagittal suture. Journal of
Neurosurgery. Pediatrics 2018;22(4):352-360.

Wood JS, Kittinger BJ, Perry VL, Adenola A, van Aalst JA
Craniosynostosis incision: scalpel or cautery? Journal of
Craniofacial Surgery 2014;25(4):1256—-1259.

Melo JR, Portella Junior CS, Lelis LC, Pires de Lima E.
Scaphocephaly and cranial vault reconstruction:
Renier's 'H' technique. Pediatric Neurosurgery

2013;49(4):223-228.

Marti B, Sirinelli D, Maurin L, Carpentier E. Wormian
bones in a general paediatric population. Diagnostic and
Interventional Imaging 2013;94(4):428-432.

Das JM. Bone wax in neurosurgery: a review. World
Neurosurgery 2018;116:72-76.

Leikola J, Haapamaki V, Karppinen A, Koljonen V, Hukki
J, Valanne L, Koivikko M. Morphometric comparison of
foramen magnum in non-syndromic craniosynostosis
patients with or without Chiari | malformation. Acta
Neurochirurgica 2012;154(10):1809-1813.

Scott WW, Fearon JA, Swift DM, Sacco DJ. Suboccipital
decompression  during posterior cranial vault
remodeling for selected cases of Chiari malformations
associated  with  craniosynostosis.  Journal  of
Neurosurgery. Pediatrics 2013;12(2):166—-170.

Spinelli G, Mannelli G, Zhang YX, Lazzeri D, Spacca B,
Genitori L, Raffaini M, Agostini T. Complex craniofacial
advancement in paediatric patients: piezoelectric and
traditional technique evaluation. Journal of Cranio-
Maxillo-Facial Surgery : Official Publication of the
European Association for Cranio-Maxillo-Facial Surgery
2015;43(8):1422-1427.

Matushita H, Alonso N, Cardeal DD, de Andrade F.
Frontal-orbital advancement for the management of
anterior plagiocephaly. Child’s Nervous System : ChNS :
Official Journal of the International Society for Pediatric
Neurosurgery 2012;28(9):1423-1427.

Guzman R, Looby JF, Schendel SA, Edwards MS. Fronto-
orbital advancement using an en bloc frontal bone
craniectomy. Operative Neurosurgery
2011;68(suppl_1):68-74.

Furtado LMF, da Costa Val Filho JA, de Guimaraes
Mourdo RTN, Dos Santos Junior LC, de Macedo Machado
Filho G, Pedrosa LD. Technical strategy using
piezosurgery to correct flattened supraorbital rim in
unilateral coronal craniosynostosis. Journal of
Craniofacial Surgery 2021;32(1):97-100.

Landes C, Vatter H, Marquardt G, Tran A, Quo F, Brand
J, Meininger D, Herrmann E, Sader R. Benefit of

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

Archives of Pediatric Neurosurgery 4(2):e1112022,2022

Surgical Technique in Pediatric Craniofacial Surgery

piezoosteotomy in cranioplasties for craniosynostosis
correction  versus  conventional  saw-and-chisel
osteotomy: a pilot study. Cleft Palate-Craniofacial
Journal : Official Publication of the American Cleft
Palate-Craniofacial Association 2015;52(3):287-292.
Martini M, Rohrig A, Reich RH, Messing-liinger M.
Comparison between piezosurgery and conventional
osteotomy in cranioplasty with fronto-orbital
advancement. Journal of Cranio-Maxillo-Facial Surgery :
Official Publication of the European Association for
Cranio-Maxillo-Facial Surgery 2017;45(3):395—-400.
Nordera P, Spanio di Spilimbergo S, Stenico A, Fornezza
U, Volpin L, Padula E. The cutting-edge technique for
safe osteotomies in craniofacial surgery: the
piezosurgery bone scalpel. Plastic and Reconstructive
Surgery 2007;120(7):1989-1995.

Chaichana KL, Jallo Gl, Dorafshar AH, Ahn ES. Novel use
of an ultrasonic bone-cutting device for endoscopic-
assisted craniosynostosis surgery. Child’s Nervous
System : ChNS : Official Journal of the International
Society for Pediatric Neurosurgery 2013;29(7):1163—
1168.

Massimi L, Rapisarda A, Bianchi F, Frassanito P,
Tamburrini G, Pelo S, Caldarelli M. Piezosurgery in
pediatric neurosurgery. World Neurosurgery
2019;126:e625-e633.

Ramieri V, Saponaro G, Lenzi J, Caporlingua F, Polimeni
A, Silvestri A, Pizzuti A, Roggini M, Tarani L, Papoff P,
Giancotti A, Castori M, Manganaro L, Cascone P,
PECRAM Study Group. The use of piezosurgery in cranial
surgery in children. Journal of Craniofacial Surgery
2015;26(3):840-842.

Thurston TE, Andrades P, Phillips RA, Ray PD, Grant JH,
3rd Safety profile of wire osteosynthesis in
craniosynostosis surgery. Journal of Craniofacial Surgery
2009;20(4):1154-1158.

Safi AF, Kreppel M, Grandoch A, Kauke M, Nickenig HJ,
Zoller J. Clinical evaluation of standardized fronto-
orbital advancement for correction of isolated
trigonocephaly. Journal of Craniofacial Surgery
2018;29(1):72-75.

Greene AK, Mulliken JB, Proctor MR, Rogers GF.
Pediatric cranioplasty using particulate calvarial bone
graft. Plastic and Reconstructive Surgery
2008;122(2):563-571.

Plum AW, Tatum SA. A comparison between autograft
alone, bone cement, and demineralized bone matrix in
cranioplasty. Laryngoscope 2015;125(6):1322—-1327.
Ferreira Furtado LM, Da Costa Val Filho JA, Lima Vieira
JA, Dantas Dos Santos AK. Trigonocephaly and cranium
bifidum occultum treated simultaneously using the split-
bone  technique and piezosurgery. Cureus
2021;13(5):e15346.

Moioli EK, Clark PA, Sumner DR, Mao JJ. Autologous
stem cell regeneration in craniosynostosis. Bone
2008;42(2):332-340.

License terms

Copyright © 2022 by Furtado LMF et al.,

DOI: 10.46900/apn.v4i2(May-August).11

2022

L

1112022





