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Case report
Craniosynostosis in the secondary level of care
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Abstract
Introduction: craniosynostosis is caused by the early closure of skull

sutures in the child, this can be classified in relation to affected sutures
or if it is associated with a genetic syndrome. The definitive diagnosis
is made with tomography and the management must be surgical,
together with other disciplines. There is evidence of the management
of this pathology in hospitals of third level of care but scarce in a second
level.

Objective: to characterize patients with craniosynostosis surgically
treated in a second level hospital during the 2011-2016 period.

Method:

retrospective study where 24 records were reviewed,
the variables of sex, age at surgery, type of craniosynostosis, surgical
technique used, use of absorbable miniplates and postoperative
complications were analyzed, after authorization by the Local Research
Committee and the director of the hospital.

Keywords
Glymphatic system, blood-brain
barrier, neurovascular unit,
immune privilege.
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Results: we analyzed 24 cases of patients with a diagnosis of
craniosynostosis, surgically operated in the HGP / MF 31 of IMSS in
Mexicali, B.C., during the period 2011-2016, of which 9 were girls and
15 children. The mean age at the time of surgery was 10.5 months. The
type of craniosynostosis by gender, in girls the previous plagiocephaly
was the most common in 16.6%. In children, scaphocephaly
predominated in 29.2%. The age at the time of surgery varied in relation
to the type of craniosynostosis; the most used surgical technique was
modified calvarectomy in 37.5%. In all surgeries, absorbable miniplates
were used, except for modified calvarectomy. In only one case surgical
wound infection occurred.
Conclusion:

this study shows that this type of surgeries can be
performed in a hospital of second level of care, as long as they have
trained staff and the necessary equipment.
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Resumen
Introducción: la craneosinostosis se genera por el cierre temprano

de las suturas del cráneo en el niño, esta puede clasificarse en relación
a las suturas afectadas o si está asociada a un síndrome genético. El
diagnóstico definitivo se hace con tomografía y el manejo debe ser
quirúrgico aunado a otras disciplinas. Existe evidencia del manejo de
esta patología en hospitales de tercer nivel de atención, pero escasa en
un segundo nivel.

Objetivo:

Caracterizar a los pacientes con craneosinostosis
intervenidos quirúrgicamente en un hospital de segundo nivel durante
el periodo 2011-2016.

Métodos: estudio retrospectivo donde se revisaron 24 expedientes,

se analizaron las variables de sexo, edad al momento de cirugía, tipo
de craneosinostosis, técnica quirúrgica utilizada, uso de mini placas
absorbibles y complicaciones postoperatorias, previa autorización por el
Comité Local de Investigación y de la directora del hospital.

Resultados: se analizaron 24 casos de pacientes con diagnóstico de

craneosinostosis, intervenidos quirúrgicamente en el HGP/MF 31 del
IMSS en Mexicali, B.C., durante el periodo 2011-2016, de los cuales 9
fueron niñas y 15 niños. La edad promedio al momento de la intervención
quirúrgica fue de 10.5 meses. El tipo de craneosinostosis por género, en
las niñas la plagiocefalia anterior fue la más común en un 16.6%, en los
niños predominó la escafocefalia en el 29.2%. La edad al momento de la
cirugía, varió en relación al tipo de craneosinostosis, la técnica quirúrgica
más utilizada fue la calvarectomía modificada en el 37.5%. En todas las
cirugías se usaron mini placas absorbibles, excepto en la calvarectomía
modificada. Solo en un caso se presentó infección de herida quirúrgica.

Conclusión: con este estudio se demuestra que este tipo de cirugías
pueden realizarse en un hospital de segundo nivel de atención, siempre
y cuando se cuente con el personal capacitado y el material necesario.

Palabras clave
Craneosinostosis, plagiocefalia,
calvarectomía.
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Introduction
Craniosynostosis is a pathology characterized
by the premature fusion of the sutures of the
skull. It is estimated that the overall incidence
is 1 in 2,000-2,500 live births.1-2 The etiology is
associated with genetic factors and there are
several theories, the most accepted of which is
the hypothesis by Moss.3 It can be classified as
syndromic and non-syndromic, and, in relation
to the number of sutures affected, as simple,
where only one suture is affected, or complex,
where more than two sutures are affected. The
simple can be anterior or posterior plagiocephaly
or scaphocephaly, and the complex can be
trigonocephaly or brachycephaly, among others.3-4
The diagnosis is clinical; however, to characterize
the condition it is necessary to perform a CT of the
skull. This pathology causes aesthetic alterations
and central nervous system complications, which
is why it requires multidisciplinary treatment, and
surgical intervention is a priority depending on the
type of craniosynostosis.5 The age range at which
surgical intervention is recommended is from
three to six months old, although surgery is still
permissible prior to the first birthday.6 Among the
main postoperative complications are bleeding,
infection of the surgical site, early reossification,
injury to neurovascular structures, possible need
for another surgical intervention, and death.7
Currently, the mortality rate after surgery for
craniosynostosis is low and the prognosis is usually
good—aesthetically and functionally—if the
operation is performed at the right time and with
the appropriate technique.8
Imaging studies that assess the skull threedimensionally are recommended for follow-up.
It has been noted that the linear measurements
are not adequate because there is a growth
restriction perpendicular to the affected suture
in these pathologies. The skull compensates by
growing parallel to that suture, so measurements
such as the cephalic perimeter are not affected.
These patients are usually within the normal
percentiles (5 and 95) for their age, pre- and
postoperatively. The only exception to this is
Revista Mexicana de Neurociencia

oxycephaly, where there is a restriction to the
growth of the skull. 9-10
To date, there is a scarcity of published evidence
regarding craniosynostosis in a hospital of second
level of care, so we intend to show the experience
in the surgical management of this pathology with
this case series.

Methods
The study was developed adhering to the 2013
Declaration of Helsinki and was approved by the
Local Research Committee (R-2017-201-13) and
the hospital director. Because it was a retrospective
study, it did not require an informed consent
letter though the patient's confidentiality was still
safeguarded. The information was collected from
the physical files of the pediatric patients diagnosed
with craniosynostosis who underwent surgery
at the Gyneco-Pediatrics and Family Medicine
Hospital No. 31 in the 2011-2016 study period. The
information was collected in an Excel database sheet
and included the following items: age, gender, age of
surgical intervention, diagnosis, surgical technique
used, implant utilization, and postoperative
complications. The data was then analyzed with the
statistical program SPSS Version 21.

Results
We reviewed 25 cases of patients diagnosed with
craniosynostosis who had surgery at the GynecoPediatrics and Family Medicine Hospital No. 31
of the Mexicali, BC, IMSS in the period from 20112016. One file was eliminated due to incomplete
information. Of these 24 cases, nine were girls and
15 were boys.
The average age at the time of surgery was 10.5
January-February, 2018; 19(1):114-123
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Figure 1. Type of craniosynostosis by gender.
8
7
6
5
4
3
2
1
0
Brachycephaly

Scaphocephaly

Female

months (minimum 4 months, maximum 84 months).
Sorting the type of craniosynostosis by gender, 16.6%
of the girls presented anterior plagiocephaly (three
cases of left anterior plagiocephaly and one case of
right anterior plagiocephaly), 8.3% scaphocephaly,
8.3% trigonocephaly, and 4.1% brachycephaly.
In boys, scaphocephaly predominated at 29.2%,
followed by anterior plagiocephaly with 12.5%
(the three cases were left anterior plagiocephaly),
posterior plagiocephaly and trigonocephaly were
9.4%, and one case of brachycephaly with closure of
both lambdoid sutures. (Figure 1)
The age at the time of surgery varied depending
on the type of craniosynostosis: the brachycephaly
at four and 14 months, scaphocephaly between
five and 30 months, plagiocephaly from four to 15
months (and one at 84 months), and trigonocephaly
from 11 to 60 months. (Figure 2) Only one case of
plagiocephaly which was operated at six months
required surgical reintervention at 30 months due
to the development of scaphocephaly.
The surgical technique performed was chosen
according to the type of craniosynostosis. The
most frequent was a modified calvarectomy in
37.5%. (Table 1)

Plagiocephaly

Trigonocephaly

Male

Table 1.
Type of
craniosynostosis

Surgical technique

Frecuency

Brachycephaly

Bilateral orbital cranial

1 (4.16%)

advance
Right anterior

Bifrontal craniotomy +

plagiocephaly

right fronto-orbital

3 (12.5%)

advance + cranial
remodeling
Left anterior

Bifrontal craniotomy + left

plagiocephaly

fronto-orbital advance +

4 (16.6%)

cranial remodeling
Trigonocephaly

Bifrontal craniotomy +

4 (16.6 %)

bifrontal orbital advance +
cranial remodeling
Scaphocephaly

Modiﬁed calvarectomy

9 (37.5 %)

Posterior

Parieto-occipital cranial

1 (4.16 %)

brachycephaly with

remodeling

closure of both
lambdoid sutures
Posterior

Sun rise

2 (8.33%

plagiocephaly
Total

24 (100%)

The modified calvarectomy performed for
scaphocephaly does not use absorbable miniplates, which were used in the rest of the surgical
techniques. (Figure 3)
Revista Mexicana de Neurociencia
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Figure 2. Type of craniosynostosis by age.
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Only one case presented a postoperative
complication of infection of the surgical wound,
which was treated satisfactorily.

Discussion
This series of cases is one of the first of its kind
published in the national literature in relation to
a second-level care hospital. The study population
consisted of 24 postoperative craniosynostosis
patients, where males predominated at 62.5% vs
37.5% of females, similar to reports from 2014 at the
Hospital de Juárez in Mexico. The craniosynostosis
presented was non-syndromatic.11
In
this
study,
simple
craniosynostosis
predominated. Scaphocephaly occurred in 37.5% of
cases, which coincides with the literature. Anterior
Revista Mexicana de Neurociencia

Plagiocephaly

Trigonocephaly

plagiocephaly presented in 29.1%, trigonocephaly
in 17.7%, and brachycephaly, as well as posterior
plagiocephaly, in 8.2%.11,12
The diagnostic approach and decision-making
(Figure 4) is based on the Clinical Practice
Guidelines for the diagnosis, treatment, and
rehabilitation of nonsyndromic craniosynostosis
in the three levels of care.13 In this series, diagnosis
was clinical and by CT of the skull, some with threedimensional reconstruction for better assessment
of the affected sutures and the type of surgical
intervention to be performed.14
With respect to scaphocephaly, the majority of the
patients had the surgical intervention at an optimal
time; however, there were some who had the
operation at ages older than 12 months, contrary to
what is recommended in different publications.15-16
Regarding plagiocephaly, the recommended
January-February, 2018; 19(1):114-123
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Figure 3. Use of absorbable mini-plates.
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surgery time is between eight and 12 months
of age,16 and in this series, there were surgical
interventions on patients older than 12 months—
the delay of surgical age possibly due to the lack of
timely diagnosis in the initial consultation.

pathologies.20 The surgery performed in
brachycephaly was a bilateral orbital cranial
advance. This type of patients usually presents an
associated syndrome; however, it should be noted
that this case was isolated.21

Regarding the surgical techniques used,
calvarectomy was performed on scaphocephaly
cases since it has shown better results in relation to
morphological correction. Panchal et al. observed
that calvarectomy achieved a normal cephalic
index in the majority of children who had surgery in
the first 13 months of age.17 The use of absorbable
mini-plates was deferred in these patients,
considering there is evidence of satisfactory
procedures without their use, which coincides with
this series.18,19

The most frequent complications reported
with a greater number of cases were surgical
wound infections, subgaleal abscesses, dural
tears, residual deformity, and transurgical
hemorrhage.22-24 In this study, a case of surgical site
infection was reported and there were no deaths.
The mortality data is similar to that reported by a
third-level hospital, differing only with regard to
postoperative complications where they reported
postoperative bleeding.25 Although it is true that
transurgical bleeding is one of the most frequent
complications in this type of surgery, this risk and
its impact on the patient's health is controlled
once the appropriate pre-, trans-, and postoperative protocols are followed. These protocols
include keeping blood derivatives available in

For trigonocephaly and anterior plagiocephaly,
the techniques used are consistent with those
reported in other studies, performing frontoorbital advancement on the majority of these
Revista Mexicana de Neurociencia
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the surgical room to transfuse at the indicated
time, having a neuro-anesthesiologist trained
in the precise replacement of this type of blood
products, keeping strict hemodynamic control
during and after surgery, and having a specialist in
pediatric intensive care capable of recognizing and
correcting residual hemodynamic alterations after
surgery. Proceeding this way has led us to have no
complications related to bleeding.

plagiocephaly was reoperated at two and a half
years old due to developing scaphocephaly.
All the patients reported in this series were
referred to the pediatric neurology service for
cognitive assessment. Until now, no condition has
been reported to affect any of these patients. This
coincides with reports in the literature stating that
children with non-syndromic craniosynostosis
have an intellectual coefficient within normal
ranges. 27,28

Within the national literature, postoperative
complications (of which postoperative bleeding is
the most common) are reported in approximately
19.5% of cases—we place below the national
statistics with 4%.25-26

It should be noted that, despite being a secondlevel hospital, the results concerning complications
and mortality in this series of cases are favorable.

The case that presented infection in the surgical
site started with fever on the fourth postoperative
day, hyperemia of the surgical wound, and subgaleal
blood collection. A percutaneous puncture
was performed to cultivate the blood content,
which was positive for S. aureus. On the seventh
postoperative day he underwent a thorough
surgical lavage and the use of an antiseptic solution,
evolving satisfactorily in the subsequent days
with no recurrence or bone resorption. A patient
that had surgery at six months old for anterior

Faced with the inability of our national health
system to deal with complex pathologies due
to the large number of cases, the need has
arisen for hospitals, in theory, of a lesser level of
specialization to undertake the task of developing
the means (human and infrastructural) to be able
to treat pathologies of a certain level of complexity
at appropriate times before the critical periods
of treatment expire. Previously, patients passed
the critical treatment periods waiting for space at
third-level centers to be operated.

Conclusion
It is necessary to make an opportune diagnosis at a primary care level
to avoid a delay in the diagnosis of these patients and, subsequently,
the age of the surgery.
Craniosynostosis surgeries can be performed in a second-level
hospital as long as it has trained staff and the necessary materials.
This would improve the early care of these patients since they would
not have to wait for attention in third-level hospitals.
Revista Mexicana de Neurociencia
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Figura 4. Algorithm for the diagnosis and treatment of craniosynostosis.
Risk factors:
• Maternal smoking
• Maternal use of
anticonvulsants
• Male sex
• Maternal age equal to
or greater than 40 years
• Multiple pregnancy
• Low birth weight
• Maternal thyroid
disease or its treatment
• Effective cesarean
• Multiparity

Deformity / Cranial asymmetry

Physical examination:
• Palpate cranial sutures

Directed interrogation
and full physical examination

• Measure cranial perimeter

Suspicion of
craniosynostosis

Yes

No

Refer to
neurosurgery /
plastic surgery

Primary care
follow-up

Skull x-ray
and 3D
CAT scan

No

Craniosynostosis
diagnosis

Differential
diagnosis

Surgical
intervention

Yes

Genetic
testing and
rehabilitation

Taken from the Guide of Clinical Practice for the Diagnosis, Treatment and Rehabilitation of
Craniosynostosis in Three Levels of Care. CENETEC. Mexico.

Conflicto de intereses

The authors declare no conflicts of interest.

Revista Mexicana de Neurociencia

Funding source

There was no particular funding source for this
scientific report.

January-February, 2018; 19(1):114-123

122

Case report
Craniosynostosis in the secondary level of care

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Albright A, Pollack I, Adelson P. Craniosynostosis. Principles and practice of pediatric neurosurgery.
New York, U.S. Third Ed. Thieme Medical Publishers. 2015. p.237-48.
Castro Coyotl D, Rosas Huerta X, Sánchez Vázquez J, Díaz Sánchez M, Rodríguez Peralta J,
Tetitla Munive J, et al. Guía de práctica clínica para el diagnóstico, tratamiento y rehabilitación de
craneosinostosis no sindrómica en los 3 niveles de atención. Cir Cir 2016; en impresión.
Twigg S, Forecki J, Goos J, Richardson I, Hoogeboom A, Van Den Ouweland A, et al. Gain-of-function
mutations in ZIC1 are associated with coronal craniosynostosis and learning disability. Am J Hum
Genet. 2015; 97 (3): 378-88.
Twigg S, Wilkie A. A genetic-pathophysiological framework for craniosynostosis. Am J Hum Genet.
2015; 97 (3): 359-77.
Rozovsky K, Udjus K, Wilson N, Barrowman N, Simanovsky N, Miller E. Cranial ultrasound as a firstline imaging examination for craniosynostosis. Pediatrics. 2016; 137 (2): e20152230.
Pagnoni M, Fadda M, Spalice A, Amodeo G, Ursitti F, Mitro V, et al. Surgical timing of
craniosynostosis: What to do and when. J Cranio Maxill Surg. 2014; 42 (5): 513-9.
Cornelissen M, Ottelander B, Rizopoulos D, Van Der Hulst R, Van Der Molen AM, Van Der Horst C,
et al. Increase of prevalence of craniosynostosis. J Cranio Maxill Surg. 2016; 44 (9): 1273-9.
Morris L. Nonsyndromic craniosynostosis and deformational head shape disorders. Facial Plast Surg
Clin North Am. 2016; 24 (4): 517-30.
Ishii M, Sun J, Ting M, Maxson R. The Development of the Calvarial Bones and Sutures and the
Pathophysiology of Craniosynostosis. Curr Top Dev Biol. 2015; 131-156.
Lloyd M, Buchanan E, Khechoyan D. Review of quantitative outcome analysis of cranial morphology
in craniosynostosis. J Plast Reconstr Aesthet Surg. 2016; 69 (11):1464-8.
Bernés Rodríguez M., Montesinos Sampedro A. Experiencia de 5 años en el manejo de las
craneosinostosis en el Hospital de Juárez de México [Tesis]. México D.F.; 2014.
Czerwinski M, Kolar J, Fearon J. Complex craniosynostosis. Plast Reconstr Surg. 2011; 128 (4): 95561.
Diagnóstico, tratamiento y rehabilitación de craneosinostosis no sindrómica en los tres niveles de
atención. Resumen de evidencias y recomendaciones: Guía de Práctica Clínica. México: Secretaría de
Salud, CENETEC, 2015 [Accesado: 04/06/2017] Disponible en: http:77www.cenetec.salud.gob.mx/
contenidos/gpc/catalogoMaestroGPC.html#
Fontes D, Natoli Ó, Pinyot J. Estudio de la craneosinostosis por tomografía computarizada. Imagen
Diagn. 2011; 2 (2): 47-52.
Allareddy V. Prevalence and impact of complications on hospitalization outcomes following surgical
repair for craniosynostosis. J Oral Maxillofac Surg. 2014; 72 (12): 2522-30.
Puente-Espel J, RÍos-Lara y López R, Moreno-Álvarez M, Morel-Fuentes E. Craniosynostosis:
A multidisciplinary approach based on medical, social and demographic factors in a developing
country. Rev Med Hosp Gen. (Mex) 2016; 79 (4): 230-9.
Boulos P, Lin K, Jane Jr. J, Jane Sr. J. Correction of sagittal synostosis using a modified method. Clin
Plast Surg. 2004; 31 (3):489-498.
Delgado Hernandez C, Mendizábal Guerra R, Muñoz Bellizzia J, Soto Barraza J, Ayala Arcipreste A,
Acosta Garcés R et al. Escafocefalia: descripción de la técnica quirúrgica y revisión de la literatura de
las opciones en el manejo quirúrgico. Rev Hosp Jua Mex. 2008; 75 (3):213-7.
Garmendía García F, López Díaz Z. Tratamiento de la escafocefalia por la técnica de Green y
Wininstaken (1999-2009). Rev Haban Cienc Med. 2010; 9 (3): 385-94.
Daniel D, Rao G. Trigonocephaly: a case series. J Oral Maxillofac Surg Med Pathol. 2016; 28 (1): 47-50.
Aldridge K, Collett B, Wallace E, Birgfeld C, Austin J, Yeh R, et al. Structural brain differences in
school-age children with and without single-suture craniosynostosis. J Neurosurg Pediatr. 2017; en
impression.
Zakhary G, Montes D, Woerner J, Notarianni C, Ghali G. Surgical correction of craniosynostosis. A
review of 100 cases. J Craniomaxillofac Surg. 2014; 42 (8):1684-91.
Allareddy V. Prevalence and impact of complications on hospitalization outcomes following surgical
repair for craniosynostosis. J Oral Maxillofac Surg 2014; 72 (12): 2522-30.
Esparza J, Hinojosa J, García-Recuero I, Romance A, Pascual B, Martínez de Aragón A. Tratamiento
quirúrgico de las craneosinostosis aisladas y sindromáticas. Resultados y complicaciones en 283
casos consecutivo. Neurocirugía. 2008; 19 (6): 509-29.

Revista Mexicana de Neurociencia

January-February, 2018; 19(1):114-123

Case report
Craniosynostosis in the secondary level of care

123

25. León Ortiz A, Rueda Franco F, Marcial Anaya J. Craneosinostosis no sindromática experiencia de 10
años en el Instituto Nacional de Pediatría. [Tesis]. México, D.F: 2010.

26. Andrade Del Rio A, Hernández Salazar M. Craneosinostosis: Casuística del 2005 al 2010 y
27.
28.

resultados quirúrgicos de pacientes manejados en el C.M.N. “20 de Noviembre” I.S.S.S.T.E. [Tesis].
México, D.F: 2010.
Bellew, M. and Chumas, P. (2015). Long-term developmental follow-up in children with
nonsyndromic craniosynostosis. J Neurosurg Pediatr. 16 (4), pp.445-451.
Kim Soi S. Immediate Spontaneous Shape Correction Using Expantile Zigzag Craniectomy in
Infantile Scaphocephaly -Is There an Improvement in the Developmental Quotient Following
Surgery?. J Korean Neurosurg Soc. 2011; 49 (3): 194.

Revista Mexicana de Neurociencia

January-February, 2018; 19(1):114-123

Revista Mexicana de Neurociencia, 2018; 19(1): 114-123

www.revmexneuroci.com

