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Introduction. Upper maxillary compression syndrome is characterized by a deficit in transversal development and is rec-
ognized within the classification system of the German school. Regardless of the schools’ affiliation according to which this 
malocclusion is classified, the objective is to determine and select the treatment method with maximum efficiency. Thus, 
the compression of the upper jaw can also be included as a component in class II subdivision 1 malocclusions, presenting in 
2 clinical forms. In addition, the types of palatal suture and their impact on the development of the maxilla in the transverse 
plane were identified. The purpose of the study was to assess the importance of cone beam computed tomography (CBCT) 
n providing a comprehensive diagnosis of this malocclusion and formulating an elaborate treatment plan.

Material and methods. After applying the inclusion and exclusion criteria, 165 patients were enrolled in the study. The 
research included patients with jaw compression syndrome diagnosed orthodontically during the mixed and permanent 
dentition periods. The patients were divided into 3 groups according to the stages of formation of the medio-palatine 
suture, correlating with their biological age. The research sample was calculated using ANOVA program: fixed effects, om-
nibus, one-way Analysis.

Results. Determining the shape and degree of formation of the median palatal suture at the ages studied in the research, 
favors the selection of modality, type, and speed of expansion. These factors are directly related to the stage of formation 
of the palatal suture, which may or may not coincide with the patient’s biological age. CBCT is the method of choice for 
assessing this. Furthermore, the range of movement in millimeters that can be achieved after separating the upper jaw can 
be determined, regardless of the type of expansion.

Conclusions. Based on the analysis of the data, we can appreciate the variety of expansion methods depending on the 
degree of formation of the medio-palatine suture. Through a comprehensive paraclinical examination and accurate inter-
pretation, we can establish the definitive diagnosis of this clinical entity and create a treatment plan that minimizes the 
chance of recurrence.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the sub-
mitted manuscript
Maxillary compression syndrome and its clinical manifestations 
can be easily diagnosed based on the radiological examination, es-
pecially cone beam computed tomography. For accurate diagnosis, 
it is enough to know the anatomy of the maxilla and the varieties 
of the palatal suture.
The research hypothesis
The importance of increasing the effectiveness of orthodontic 
treatment in patients with narrowing and deformation of the up-
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per jaw in the period of mixed dentition and permanent dentition based on data analyzed on cone beam computed tomography.
The novelty added by the manuscript to the already published scientific literature
The ability to interpret and analyze computed tomography scans is crucial for identifying malocclusion and establishing defin-
itive diagnosis in orthodontics.

Introduction
Dento-maxillary anomalies are characterized by growth 

and development disorders, primary or acquired, of the 
dental system or maxillary bone bases major imbalances in 
the dento-alveolar and occlusal arches [1].

The form-function correlation throughout the individu-
al’s life can play a significant role in the etiological process 
of occlusal anomalies. If function can influence the growth 
of the jaws, then a change in function can cause the den-
to-maxillary anomaly. The growth of the upper and lower 
jaw in the transverse plane is achieved at a variable rate, 
with periods of intense activity and relative rest [2]. Ac-
cording to several authors, the activity of the medio-sagittal 
suture continues up to the age of 9 years, being achieved 
through the mechanism of apposition and resorption. Bob-
oc G. finds an increase of 0.5 mm/year without a difference 
between the sexes in the anterior area, though for boys, it 
is higher in the posterior area [3]. The acceleration of the 
transverse development process occurs around the age of 
4-6 years, manifested by the appearance of spacing in the 
upper and lower front teeth. After the age of 10, changes 
in the transverse plane are minimal, and for the maxilla, 
growth continues up to 16 years for boys and 12-13 years 
for girls. According to Moyers R., there is an increase of 4 
mm in the maxilla. He also states that during tooth eruption, 

the jaws develop in the transverse plane due to the vertical 
growth of the alveolar processes [4].

The Pont index assesses the transverse development of 
the dental arches by relating the arch’s dimensions to the 
size of the teeth, or when normal facial development main-
tains a certain proportion between the dimension of the 
arches and the dimension of the face. Currently, the most 
widely used method for assessing the development of the 
arches, especially the upper one, is the analysis of the total 
space (according to Tweed) [5, 6].

The frequency of division 1 of class II is high, ranging be-
tween 55 - 70%, depending on the age of the patients, which 
is significantly higher than division 2, representing only 9% 
of the total number of malocclusions [7, 8]. The narrowing 
of the upper jaw is one of the common pathologies, both as 
an independent malocclusion and as a component element 
of a basic dentomaxillary anomaly. Snaghina N. G. (1966) 
reports an incidence of 63.2% in her orthodontic practice. 
Along with the upper jaw, the upper dental arch usually nar-
rows [9]. In all clinical cases of compression of the upper 
jaw, it is necessary to perform a biometrical analysis model 
to assess the degree of compression, both at the premolars 
and upper molars levels. This facilitates the assessment of 
an individual treatment plan [10].

Fig. 1 Predisposing factors in triggering jaw compression syndrome [11].
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Fig. 2 Anatomy of the palatal 
suture: association with 

development and clinical treatment. 
(a) Palate suture. The median palatal 
suture is at the midline of the hard 
palate, while the transverse palatal 
suture is at the interface between the 
maxilla and the palate. (b) Magnified 
view (x24). mx – maxilla, mps – mid 
palatal suture, pt – palatal bone, tps – 
transverse palatal suture [18].

Fig. 3 Maturation stages of the median 
palatal suture. Modified by Angelieri [19].

In addition, the phenomenon of delayed eruption in hy-
pothyroidism can cause developmental disorders with the 
narrowing of the arches, and the insufficiently developed 
muscle tissue can have a harmful impact on the development 
of the jawbones. It is unanimously accepted that the genesis 
of the deformity is included in the diagnosis and provides 
important data for it. Jaw narrowing cannot be reduced to a 
single cause and effect, according to the Cause – Time – Tis-
sue – Results equation (the Dockrell orthodontic equation) 
[12, 13]. The longitudinal growth study by Bolton and Harris 
determined the heritable component in skeletal traits. Up to 
4 years, certain palatal features show a strong genetic deter-
mination, it decreases with age, whereas the heritability of 
craniofacial features increases,  with vertical ones being more 
influenced by the genotype than the horizontal ones [14-16]. 

Table 1. Longitudinal growth analysis according to Bolton analysis [17]
Age Craniofacial parameters Arch and occlusion parameters

4 0.6 0.5
14 0.9 0.2
20 0.9 0.1

The median palatine suture serves as the growth center 
for the maxilla. Either inadequate growth in this segment, 

such as excess or deficiency, causes malocclusions and/or 
tooth crowding. However, the pattern formation mechanism 
of palatal sutures, such as the sagittal or median suture, 
is poorly understood. The palatine suture is the suture be-
tween the left and right maxilla and the palatine bone. It is 
composed of a median palatal suture, present in the middle 
maxillary region, and a transverse palatal suture that forms 
the border between the palatine bone and the maxillary bone 
pictured in figure 2. Most of the surface of the hard palate is 
made up of the maxilla, so the transverse palatal suture is in 
the posterior third of the hard palate [18, 19]. The morphol-
ogy and development of the palatine suture were initially de-
scribed by direct observation of bone specimens and later by 
radiographic observations. In forensics, the palatal suture is 
an age indicator, similar to the calvarial suture [18].

The stages of midpalatal suture fusion were initially de-
scribed by Angelieri based on standardized cross-sectional 
cone beam computed tomography (CBCT) images. The ra-
diographic appearance of the midpalatal suture early in life 
has been noted as a line or area of high density just prior to 
interdigitation and sutural fusion. The following descriptive 
stages of the maturation of the middle palatal suture are 
proposed in figure 3 [19].
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In stage A, the palatal suture is almost a straight su-
ture line of high density, with little or no interdigitation. 
In stage B, the median palatal suture becomes irregular in 
shape and appears as a scalloped high-density line. Stage B 
patients may also have some small areas where 2 parallel, 
scalloped, high-density lines are seen close together and 
separated by low-density spaces. In stage C, the midpalatal 
suture appears as 2 parallel, scalloped, high-density lines 
that are close to each other, separated by small low-den-
sity spaces in the maxillary and palatine bones (between 
the incisive foramen and the maxillary-palatine suture and 
posterior to the suture palatomaxillary). The suture can be 
arranged either straight or irregularly. In stage D, fusion of 
the midpalatal suture has occurred with the palatine bone, 
with maturation progressing from posterior to anterior. 
In the palatine bone, the median palatal suture cannot be 
visualized at this stage and the bone density is increased. 
In the maxillary portion of the suture, fusion has not yet 
occurred, and the suture can still be seen as 2 high density 
lines separated by small low-density spaces. In stage E, fu-
sion of the midpalatal suture in the maxilla has occurred. 

The actual suture is not visible in at least one portion of 
the jaw. The bone density is the same as in other regions of 
the palate [20-22].

Material and methods
The study, conducted at the department of orthodontics 

and at “Calfa Dentˮ dental clinic was based on data from 
clinical and paraclinical examinations, along with diagnos-
tic methods. The study included 165 patients with compres-
sion syndrome of the upper jaw aged between 7-18 years, 
from both rural and urban areas of the country.

Patients were examined paraclinically by CBCT. This di-
agnostic method is an important complementary test in the 
diagnosis and planning of orthodontic treatment. In daily 
practice, the analysis of the dental and alveolar arches is 
used, but not the analysis of the dentofacial skeletal param-
eters, as shown in figure 4. The determination of the skel-
etal parameters of the upper jaw is the basic factor for the 
selection of the treatment method of patients with endoal-
veolia of the upper jaw, both for the dento-alveolar form and 
the skeletal form.

Fig. 4 Biometric indices in maxillary compression, according to multiple means of analysis

The most common modification in the reduction of the 
transverse dimension is the narrowing of the jaw. The ge-
netic damage to the arches is correlated with the damage to 
the entire process of growth in width and manifests itself in 
both arches, sometimes with quite pronounced narrowing. 
The upper arch is more influenced by external factors; en-
vironmental factors have the potential to alter growth and 
affect normal overall development.

The inclusion criteria for CBCT were constituted by 
asymmetric deformities of the jaws (maxillary retromicrog-
nathia, retrognathia, inferior promacrognathia), crossed 
occlusion, developmental deviations of the maxilla from 
the mandible no more than 5 mm transversely, mesialized 

occlusion, distalized occlusion, jaw narrowings. Exclusion 
criteria for CBCT: concomitant pathologies, bone tissue 
pathologies, unsatisfactory hygiene. The Profile Teleradi-
ography (TRG) analysis determined the degree of narrow-
ing of the upper jaw, the inclination of the group of lateral 
teeth, the level of formation of the median suture. Based on 
establishing the differential diagnosis, two clinical forms 
were highlighted, with protrusion and with crowding. The 
following variants have been proposed for the form with 
protrusion: Chase’s biproalveolodontia, protrusion charac-
teristic of periodontal disease, endocrine disorders (namely 
hypothyroidism). For the crowding form: absolute/relative 
macrodontia and generalized mesioposition.
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Results
Radiological analysis of the median suture before and 

after treatment revealed expansion of the palatal suture, as 
shown in figure 5. Transverse dento-alveolar arch widening 
was achieved with a hypercorrection for the subsequent 
arrangement of the position of the lower lateral teeth and 
the achievement of multiple fissure-cuspid contacts, cre-
ating space for the eruption of upper permanent teeth and 
removing crowding of upper front teeth. In this work group, 
the activation speed of the expansion device was insignif-
icant because the median suture was in the initial phase 
of mineralization and its realization occurred both at the 
dental and skeletal levels. Some commonly used orthodon-
tic treatment techniques for the upper arch include slow 
jaw expansion, rapid jaw expansion, and surgically assist-
ed rapid jaw expansion. Slow jaw expansion requires light 
and steady force, while fast jaw expansion requires high and 
steady pressure to activate. Surgically assisted rapid max-
illary expansion has gradually become popular to correct 
transverse maxillary hypoplasia. Maxillary expansion has 
various consequences on the nasomaxillary complex. 

the type of expansion. This is because the teeth subjected to 
compression have an increased root angulation, a fact that 
indicates the need to apply a movement preferably of tilting, 
not of translation as was usual before [25].

Conclusions
Maxillary compression syndrome is a clinical manifes-

tation often encountered in orthodontic practice, whether 
as stand-alone malocclusion according to German classifi-
cation or as clinical component of the class II malocclusion 
by Angle. Only based on a complex paraclinical examination 
and correct interpretation we can establish the definitive 
diagnosis of this clinical entity and indicate a correct treat-
ment plan that will minimize recurrence. Therefore, CBCT 
is the best investigative method in the assessment of upper 
jaw compression, because it provides complex information 
across all 3 reference planes and also helps in the correct 
interpretation of the palatal suture, which is  key to thera-
peutic success in treating this type of malocclusion.
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