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ABSTRACT

AIM: To mathematically present the results of endoscopic assisted surgery in the treatment of metopic synostosis.   
MATERIAL and METHODS: We present a follow-up of the stages of treatment of 43 patients with metopic synostosis who underwent 
surgery in a multicenter retrospective study between 2018 and 2021. We developed the formula D3/((D1+D2)/2) based on the theory 
of “The Angle of a Triangle Opposite The Longest Side is the Largest Angle”. And we called this method ‘Metopic Angle Proportion 
(MAP)’. Paired samples T-test was performed for statistical results.  P value <0.05 was considered statistically significant.
RESULTS: According to the MAP method; measurements for frontal enlargement, mean pretreatment length D1: 34,57 mm, D2: 
34,81 mm, D3: 60,46 mm, and the end of treatment as D1: 37,88 mm, D2: 38,19 mm, D3: 71,09 mm. We perfomed the formula D3/
((D1+D2)/2). While this rate was 1.74 before treatment, it increased to 1.87 after treatment. As a result of statistical analysis, it was 
also found to be significant (p≤0.05).
CONCLUSION: Endoscopy-assisted suturectomy can be applied in many health centres because it is safe, easy and cheaper. 
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In addition, endoscopy-assisted suturectomy, which has 
become widespread recently, releases the fused suture 
line and provides advancement and expansion with helmet 
moulding and brain growth.

Our aim in this article is to contribute to the literature with 
the ‘Metopic Angle Proportion (MAP)’ method that we have 
developed to statistically identify the results of endoscopic 
assisted surgery in the treatment of metopic synostosis.

█   INTRODUCTION

Craniosynostosis is a clinical condition that occurs after 
the early ossification of fibrous tissue at the suture line. 
It occurs in 1 in 2500 live births, and approximately 

5-28 % of this is metopic synostosis (12). The rate of metopic 
synostosis has been increasing in recent years (22). Metopic 
synostosis is also a classic clinical triad; triangular forehead 
structure, biparietal enlargement and hypothelorism (1). 
During metopic synostosis surgery, an orbital advancement 
and expansion in classical open vault surgery are performed. 
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█   MATERIAL and METHODS
This study presents follow-up of the stages between the 
diagnosis and treatment of 43 metopic synostosis patients 
operated on in a multicenter retrospective study between 
2018 and 2021 (Yıldırım Beyazıt University Ethical Commitee, 
Date:12.05.2022, No: 2022-903). Our follow-up period was 1 
year each patient. The average duration of helmet use was 
8 months. Computed tomography and 3D laser scanning 
(Starscanner®) method were studied in all patients for 
diagnostic proof purposes.

The parameters of mean age, mean anesthesia preparation 
time, mean surgery time, mean amount of bleeding and 
blood replacement, mean hospital stay, mean follow-up and 
treatment end times were used in patient follow-ups, gender, 
diagnosis and surgery.

In our study, we measured the distances between the front 
contact points of the diagonal diameters and the front center 
line with a temperature of 30 degrees on the center line 
according to the concept of the Frontal angle, which was 
defined by Oi and Matsumoto (16). We named these distances 
as D1 (right side) and D2 (left side). (The D1 and D2 lines 
determine the distance between the midpoint and where the 
diagonal lines cross the frontal bone.  Diagonal measurements 
are virtual lines drawn at a 30-degree angle to the midline. 
They are used to measure the farthest distance between the 
frontal and parietal bones and thus to understand asymmetry). 
Next, we measured the distance between these two edges. 
We defined this distance as D3 (Figure 1). We developed the 
formula D3/((D1+D2)/2) based on the theorem of “The Angle 
of a Triangle Opposite The Longest Side is the Largest Angle”. 
We called this method ‘Metopic Angle Proportion (MAP)’.

The data were collected in Microsoft Excel (Microsoft 
Corporation, Redmond, Washington, USA) and analyzed 
using SPSS version 24.0 (IBM Corporation, Armonk, New 
York, USA) and Stata 13.1 (StataCorp LLC, College Station, 

Texas). Paired samples T-test was performed for statistical 
results. P value <0.05 was considered statistically significant.

Surgical Procedure

Surgery was performed under general anaesthesia in all 
patients in the supine and neutral positions. Anesthesia 
preparation took an average of 30 minutes. The patients were 
followed up with bispectral index monitoring by anesthesia. 
A pre-operative prophylactic dose of second-generation 
cephalosporin was administerred. The surgical incision was 
made just behind the hairline, centred on the midline, with 
a size of 4 cm. With the endoscopic assisted method,  help 
of scissors and high-speed drill, a posterior 3 cm wide and 
about 0.7 cm anterior wedge-shaped bone line was excised 
between the frontonasal suture and the anterior fontanel. 
Bleeding control was achieved in all patients using a Floseal 
hemostatic matrix (Baxter, USA). The skin was closed with a 
primary suture. Postoperative complication did not develop. 
Patients were discharged with health on average in 40 hours.

█   RESULTS
Forty-three patients operated on between 2018 –2021 were 
included in this study. There were 6 (14%) female and 37 (86%) 
male patients. The mean age at admission to the clinic was 
1.5-age-months, and the mean age at surgery was 2.8-age-
months. Open surgery was recommended for all children over 
4-age-months. 

Proper vascular access was applied to the patients. Arterial 
and bispectral index monitoring were used to correlate blood 
supply and bleeding moments. Anaesthesia preparation 
was, on average, 30 minutes. The mean operative time was 
37 minutes, and intraoperative bleeding was recorded as 30 
ml. Dural damage occurred in one patient. The damage was 
repaired by primary suturing. None of the patients needed 
intensive care. Blood replacement was performed on average 
35 ml. 

Figure 1: Schematic 
view of measurements 
before and after 
treatment. 
(Red: pre-treatment, 
blue: post-treatment). 
Min: Minimum diagonal, 
Max: Maximum 
diagonal.
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Measurements were taken for the helmet moulding on the 
7th day after surgery. Day 12 Starband® helmets were put on. 
All patients underwent laser scanning and photographing at 
2-week intervals. All patients were in the normal percentile 
range in the pre-operative and post-treatment periods. In 
the Axial2 scans of the patients, the mean pre-op head 
circumference was 388.3 mm, and the mean post-treatment 
head circumference was 453.5 mm. The triangle formed 
between the frontal contact points of the diagonal diameters 
and the midline, formed with an angle of 30 degrees to the 
midpoint, can give us some ideas. According to the MAP 
method; measurements for frontal enlargement, mean 
pretreatment length D1: 34,57 mm, D2: 34,81 mm, D3: 60,46 
mm, and the end of treatment as D1: 37,88 mm, D2: 38,19 
mm, D3: 71,09 mm. We perfomed the formula D3/((D1+D2)/2). 
While this rate was 1.74 before treatment, it increased to 1.87 
after treatment. 

This proportional increase shows that the frontal angle 
also increased. As a result of the statistical analysis, it was 
determined that there was a significant difference between the 
ratios made before and after the treatment, and the D3 average 
was higher after the treatment (p≤0.05) (Table I) (Figure 2).

█   DISCUSSION
Cranial deformities are a subject of pediatric neurosurgery 
that requires sensitive and careful follow-up treatment. Among 
these, it occupies an important place in metopic synostosis 

with an incidence rate of 5-28%. Metopic synostosis 
is a clinical condition that can be diagnosed by clinical 
examination. Birgfeld et al, reported that triangular forehead 
structure, biparietal enlargement, and hypotelorism, which are 
the classic triads for metopic synostosis, were found in only 
14% of patients (1). In the same study, flat frontal bone and 
narrow-inclined orbit were associated with a higher rate.

Studies have shown that the ratio of trigonocephaly among 
synostoses is increasing (13,22). The reason for this has not yet 
been determined. However, there are many studies in which 
the success achieved with endoscopy-assisted suturectomy 
and subsequent helmet use is similar or superior to that of 
open vault surgery.

There is a tendency to non-radiation methods in the diagnosis 
of trigonocephaly Purnell et al., said that it was determined 
that the diagnosis was made by clinical examination at a 
rate of 94%. The same study reported that 35% use calliper 
measurement, 29% digital photography, 18% laser scanning, 
and 9.4% 3D photography techniques (19). Open vault 
surgery is an older and more familiar technique for treating 
craniosynostosis. In this method, some disadvantages are 
long surgical time, higher blood loss, the need for intensive 
care in the post-operative period, and the surgeon’s 
dependence on experience and 3D thinking skills. Jimenez 
and Barone reported that endoscopic-assisted suturectomy, 
which is a technique that is becoming increasingly popular 
today, dramatically reduces or eliminates these disadvantages 
(9). 

Table I: As a Result of the Statistical Analyzes Performed, It was that There was a Significant Difference between the Rates Performed 
Before and After Treatment

 N D3/((D1+D2)/2) S. Deviation
95% confidence interval Paired 

Samples T Test
Statistically 
SignificantLower  Upper

Pre 43 1.74 0.04
-.14076 -,11339 -18.741 0.00*

Post 43 1.87 0.03

*p≤0.05: statistically significant.

Figure 2:  A) A photographic image of a 
patient with metopic synostosis before 
treatment. B) Photographic image of the 
patient with metopic synostosis at the end 
of treatment (One year later).
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█   CONCLUSION
In cranial deformity surgery, patients’ access to treatment 
and the results obtained are important. In addition to the fact 
that endoscopic asisted surgery is more accessible, cheaper 
and safer than open surgery, this technique should be more 
widespread in the world due to the success rate of its results, 
and if possible in the future, the patient should not be left to 
open surgery.
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