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Abstract

Introduction: Craniosynostosis is defined as the early and pathological closure of one or several skull sutures which limits brain growth and development. It
has an incidence of 1 over 2000-2500 live hirths. Main concerns about its surgical management refers to the preoperative study, surgical timing and technique.

Methods: For this study we retrospectively review medical records of patients surgically treated in our institution between January 2006 and December 2021. We

studied variety, sex and age distribution, surgical technic and complications.

Results: During the period of study 84 children were surgically treated, 69% were males (58 patients) with a mean age of 6 months, the follow-up period was
between 1-180 months. The variety distribution of non syndromic craniosynostosis was scaphocephaly (51;61%) trigonocephaly (14;16.5%) anterior plagiocephaly
(8;9.5%), brachycephaly (3;3.5%) posterior plagiocephaly (2;2.5%) and one case of oxycephaly (1%), we described 5 syndromic cases (6%). There were 4

complications and no mortality in our series.

Discussion: In our series of 84 patients we had a sex and variety distribution similar to other reposts. Our incidence and type of complications was also similar

to those described by other authors.

Conclusion: Craniosynostosis is a rare entity in the general population but usual in pediatric neurosurgery, it's early recognition and adequate referral to a
specialized unit gives the better chances of good esthetic and functional results for the patient.
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Introduction

Craniosynostosis is defined as the pathological fusion of one or several skull
sutures, this condition limits brain growth and development. It's incidence is
1in 2000-2500 live births [1-12].

Historically craniosynostosis has been classified as syndromic or not
sindromic.17,20 Most of the non syndromic cases than compromise one
suture can be easily diagnosed by simple inspection and palpation, using
plain radiographs for confirmation [13-18].

There's is still controversy regarding the utility of computed tomography
exams (CT) during the study of non syndromic patients. One prospective
multicenter study demonstrates that a single suture craniosynostosis
could be diagnosed by clinical examination with the same efficacy as CT
imagenes.

Nevertheless advanced image methods could be useful in cases where
the diagnosis is in doubt or for surgical planning. Some authors have
reported the use of invasive intracranial pressure monitoring, funduscopic
examination or electroencephalography during the preoperative study [19-
24].
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There is no unified theory to explain how craniosynostosis affects brain
development. It has been associated with raised intracranial pressure, focal
brain hipoperfusion and deformation of neuroanatomical structures [25-28].

Raised intracranial pressure has been recorded in all ways of
craniosynostosis and is greater in syndromic cases or patients with multiple
suture involvement, it is algo higher in patients older than 1 year. There is
an inverse correlation between raised intracranial pressure and intelectual
coeficience.

Main doubts about surgical management refer to the surgical technique
and timing. Although comprehensive vault reconstruction techniques
immediately restore cranial morphology they are associated with greater
hospital stay and blood loss. However several studies have demonstrated
better results in open surgery than endoscopic approaches. Also, patients
operated before age of 6 months had better neurocognitive results than
those older than that age.

The most feared complications in craniosynostosis surgery are those
associated with blood loss, air embolism and infection. Skin infiltration
and prophylactic tranexamic acid administration are recommended in
association with intensive hemodinamic and hematologic monitoring.
Intraoperative hemostasis and postoperative monitoring are recommended
to prevent hemorrhagic complications. Hidrocephalus, more common in
syndromic cases, is a frequent concern.

Methods

For this study we review retrospectively clinical records of all patients
treated for craniosynostosis in our institution between january 2006 and
december 2022. The protocol was approved by the ethics committee of our
institution and parental consent was obtained.

We included all patients diagnosed and treated in our institution regardless
of the variety. We also include imaging studies (plain radiographs, computed
tomography, magnetic resonance images) used in the preoperative
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period and follow up. All patients received during the preoperative period
a cardiovascular check-up and basic hemostasis parameters analysis
(Prothrombin time, Platelets, Partial Thromboplastin Time), in cases of
abnormalities we proceed with a specialized analisis. Electroencephalogram
and fundoscopic examination is not routinely indicated by our team.

All patients were operated in our institution and the surgical technique
varied depending on the type of craniosynostosis, transfusions were
indicated during the operative or postoperative time, also hemostasis and
hemodynamic monitoring. Postoperative follow up was in the pediatric
intensive care unit.

We reviewed complications and interventions during the postoperative
period, follow up was done at the institution or by phone according to the
case.

Perioperative management

Independently of the variety of craniosynostosis all patients received
general anesthesia with orotracheal intubation, several high caliber venous
lines and invasive arterial pressure monitoring were used for infusion of
drugs and blood derivatives. Urinary catheter and skin infiltration with
anesthetics and vasoconstrictors is used routinely. Is general practice in our
institution the use of tranexamic acid during induction and manteinement
during surgery. We do not start surgery without blood derivatives in the
operative room.

During the postoperative period the patient stays at the pediatric intensive
care unit for hemodynamic, neurological and hemostasis monitoring.
Hospital discharge usually occurs between 4-5 postoperative days once
we achieve hemostasis and hemodynamic stability, pain management and
oral tolerance.

Results

Between January 2006 and December 2021 84 patients were surgically
treated for craniosynostosis, 69% were males (58 patients). The mean age
at surgery was 6 months (4-60 months). We present 6 patients operated
over the age of 1, all males of which 4 were escaphoceplhay (16,16,24,60
months), 1 trigonocephaly (20 months) and 1 brachycephaly (25 months).

We report 5 syndromic patients (6%) of which 4 were Crouzon's Syndrome
(2 males and 2 females) and one Apert Syndrome (1 female).

The distribution of non syndromic craniosynostosis was scaphocephaly
(51;61%) trigonocephaly (14;16.5%), anterior plagiocephaly (8;9.5%),
brachycephaly (3;3,5%) posterior plagiocephaly (2;2.5%) and one case of
oxicefalia (1%). Distribution by variety and sex is presented in Table 1.

Table 1. Distribution by sex and variety.

Variety N°Patients Male/Female
Escafocheplay 51 (61%) 40/11 (78%M)
Trigonocephaly 14 (15%) 13/1(92%M)

Anterior Plagiocephaly 8 (9.5%) 216 (25%M)
Brachycephaly 3(3.5%) 1/2 (33%M)
Posterior Plagiocephaly 2 (2%) 0/2 (0%M)
Oxycephaly 1(1%) 0/1 (0%M)
Syndromic 5 (6%) 2/3 (40%M)

The most common consult was skull shape deformation which was present
in all patients, only one was referred to us for seizures and intracranial
hypertension in a case of scafocefalia of a 5 year old male.

All patients were studied with plain radiographs where there was evidence
of premature closure of at least one skull suture, in 39 cases (45%) study
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was completed with CT and in 2 with MRI (2%) (Figure 1).

Figure 1. From left to right. CT showing absence of sagittal suture
and dolichocephalic skull configuration. Axial CT of patients with
trigonocephaly. Posterior CT view with evidence of premature closure of
left parieto-occipital suture. Plain radiograph of anterior plagiocephaly.
Brachycephaly in patients with Crouzon's Syndrome. CT of patients with
oxycephaly and multiple closed sutures.

Surgical technique varied according to the type of craniosynostosis, for
scaphocephaly we use 3 techniques, vertex craniectomy for 27 patients,
vertex craniectomy with sagittal cranioplasty in 20 patients and multiple
cranial fragmentation in patients older than 1 year. For the cases of
trigonocephaly, anterior plagiocephaly and brachycephaly different types
of orbito-frontal advanced techniques with resorbable fixation devices.
In patients with posterior plagiocephaly occipital reconstruccion with
absorbable fixation devices was performed and in the case of oxocelhaya
comprehensive cranial vault reconstruction was performed.

The follow-up time ranged between 1-180 months (mean 50 months), during
this period we presented 1 case of re-intervention (1.1%) in a patients with
Crouzon’s Syndrome and closure of multiple sutures, he was intervened
19 months later of the first operation for presenting signs of turricephaly
(Figure 2).

Figure 2. Patients con Crouzon’s Syndrome who required re-intervention
19 months later to firs surgery for presenting signs of turricephaly.

There were a total of 4 complications (4.7%), 2 were hemorrhagic
complications secondary to hematological disorders unknown prior to
surgery associated with massive bleeding during skin incision, both cases
could be compensated with blood derivatives, 1 patient presented with acute
hydrocephalus which required emergency EVD placement and evolved with
chronic hydrocephalus and 1 case of leptomeningeal cyst secondary to
dural tear during craniotomy (Figure 3). Of the 84 patients 2 evolved with
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chronic hydrocephalus and need for shunt placement (2%). There were no
cases of mortality in our series.

Figure 3. Parietal leptomeningeal cyst secondary to dural tear during
craniotomy in a 5 months female with scaphocephaly.

Discussion

Our objective was to study evolution and characterized patients surgically
treated for craniosynostosis with open surgery. In our 84 patients sex and
variety distribution was similar to those reported in other series. Syndromic
forms also had a similar distribution of other reports.

The preoperative study with plain radiograph in widely accepted, the use
of advanced imaging methods like CT or MRI is still matter of discussion,
in our experience the use of CT favores a correct diagnosis, facilities
surgical planning and helps in detecting sociedad malformations (Eg
Ventriculomegaly or Chiari | Malformation) that could have implications
in neurodevelopmental prognosis, it also helps parent comprehension
about the patology. Funduscopic examination, electroencephalography
and invasive monitoring of ICO is not performed as a routine preoperative
study as is described by other authors, we request them in case of epileptic
seizures or clinical findings that suggest intracranial hipertension

We believe that best results are achieved planning surgical intervention
around 6 months, bone flexibility allows adequate skull modeling and there
is less risk associated with hemodynamic complication than in smaller
patients, this is similar to other reports (Figure 4).

Figure 4. Preoperative and postoperative lateral view of plain radiograph
of patient operated at 6 months for scaphocephaly.

During the follow period we presented 4 complications, all of them describen
in multiple reports as the most common. In our serie we presented 2 cases
of hydrocephalus (2%) and no mortality, this results are just below other
publications.
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Conclusion

Craniosynostosis is a rare entity in the general population but usual in
pediatric neurosurgery, it's early recognition and adequate referral to a
specialized unit gives the better chances of good esthetic and functional
results for the patient.

Owing to the complexity of its management surgical approaches to this
patient should be carried on in specialized centers with human and
technological resources to manage its complications. Surgical expertise,
anesthesiologist used to management of pediatric patients and prepared
intensive care unit pediatricians are essential. With these conditions given
and adequate preoperative study surgical management of craniosynostosis
can be considered a safe and efficient procedure with low complications
and mortality.
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