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 Rapid maxillary expansion is one of the most common orthodontic procedures per-
formed in the pediatric population, easy to accomplish and compliance free, there-
fore really effective. Nevertheless, a careful diagnosis and frequent clinical follow-up 
appointments are necessary during the first weeks of active treatment. The purpose of 
this article was to report two cases of unexpected complications during orthopaedic 
maxillary expansion, involving two 7-year-old female patients, one presenting a saddle 
nose with suborbital hematoma and the other one an asymmetric palatal expansion. 
In both cases, the clinical situation progressively relapsed during the months following 
expansion appliance removal. 
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    Introduction 

 Rapid maxillary expansion (RME) is one of the most com-
mon orthodontic procedures. The aim of RME is to orthopae-
dically expand the maxillary dental arch and palate through 
distraction of the mid-palatal suture. This procedure is used 
to resolve different malocclusions, such as transverse dis-
crepancy (TD), posterior crossbite (PC), and dental crowd-
ing. Furthermore, it is also used to expand upper airways in 
patients with obstructive respiratory disorders.   1-7

 The purpose of this article is to show two unexpected 
side effects affecting the facial skeleton that arose as a conse-
quence of the application of a RME procedure.  

  Case Reports 

 The first patient, a 7-year-old female in her early mixed 
dentition stage, presented with a single tooth crossbite of 

the permanent maxillary left lateral incisor and a complete 
right PC, from the permanent maxillary right lateral incisor 
to the permanent maxillary right first molar, with mandib-
ular shift in habitual occlusion. In centric relation, the diag-
nosis was a bilateral PC with a transverse deficiency of the 
upper jaw measuring 7 mm: she was then scheduled for a 
RME with a Hyrax device—simpler to build, easier to clean for 
the patient, and causing less interference with the patient’s 
speech—with bands on the primary maxillary second molars 
(   ► Fig.  1 ).   8,9   A classic activation protocol, with two quarter 
turns per day until TD overcorrection had been achieved, was 
chosen.   10,11   The child’s mother was instructed on how to prop-
erly activate the device. At the follow-up visit after 14 days 
(seven complete rounds, that is to say, 28 quarter turns), 
despite the correctness of the procedure used, the patient 
presented with a nasal anatomy alteration consisting in a sad-
dle nose and a suborbital hematoma (   ► Fig. 2 ). According to 
the mother, these presented during the previous night after 
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the last activation, accompanied by more pain in the nasal 
area than there was after previous activations. As shown by 
the width of her interpermanent maxillary central incisors 
diastema, the patient had an important orthopaedic expan-
sion of her jawbone. This type of expansion normally occurs 
in a triangular manner, with its base at the level of the nasal 
cavities and its apex at the level of the palatine processes.12  

Three-quarters of the floor of the nasal cavities are composed 
anteriorly by the palatine process of the jawbone, with the 
posterior third composed by the horizontal lamina of the pal-
atine bone. In this patient, in whom there was a large com-
ponent of sutural distraction and a small dental component, 
the procedure caused a collapse and subluxation of the foot 
of the septal cartilage, manifesting itself at the level of the 

Fig. 1 The first patient, a 7-year-old female in her early mixed dentition stage, before treatment. (A) Facial frontal view. (B) Facial lateral view. 
(C) Intraoral frontal view, showing the right crossbite in maximum intercuspation position.

Fig. 2 The first patient after orthopaedic maxillary expansion with a Hyrax device with bands on the primary maxillary second molars. (A) 
Facial frontal view. (B) Facial lateral view. (C) Intraoral frontal view, showing the interpermanent maxillary central incisors diastema opening; 
(D) intraoral upper occlusal view.
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mucosa in the area where the nasal bone and cartilage are 
joined. The appliance was then blocked and, after 3 months, 
relapse was completed (►Fig.  3). No substantial changes 
were noticed in the following 12 months.

The second patient, a 7-year-old hyperdivergent female 
presenting a maxillary arch constriction in association with 
a dentoalveolar discrepancy, was scheduled for a RME with a 
CAD/CAM Haas expander—where the arms that link the cen-
tral expansion screw to the dental elements are embedded 
in an acrylic resin plate that rests on the mucosa of the pal-
atal vault to obtain combined palatal and dental supports—
bonded on primary maxillary second molars and canines 
(►Fig. 4).13 Screw activation protocol was two quarter turns 
(0.4 mm) per day for 20 days, to obtain 8 mm of screw expan-
sion. After 10 days, the expansion was symmetric and there 
was a diastema between the permanent maxillary central 
incisors. After 15 days the patient was seen in emergency: 
the mother referred that the previous night the patient woke 
up presenting hemifacial pain and, during the following 
hours, a progressively increasing unilateral expansion of the 
right maxillary process. At clinical and radiological examina-
tion a suture opening was demonstrated, with an unilateral 
expansion and downward movement of the right hemimax-
illary process: the resistance of the circummaxillary sutures 
was probably not equivalent on both sides, and therefore, 
after the sudden loosening of the sutures on the right side, 
there was a release of elastic energy from the left side with 
unilateral expansion toward the right side (►Fig. 5).14,15 The 
appliance was then removed just after the appearance of 
the side effects and, after 3 months, relapse was completed 
(►Fig.  6). No substantial changes or adverse events were 
noticed during the following year.

Discussion
Orthodontic appliances used to achieve a maxillary expansion 
can be divided, according to the anatomical structure where 
the orthopaedic force is applied, in tooth-borne, bone-borne, 
and hybrid. In tooth-borne appliances the expansion force 
is applied to teeth and then transferred to the maxillary 
bone, while in bone-borne appliances the force is applied to 
the bone by means of orthodontic mini-implants (OMIs). In 
hybrid appliances, both teeth and OMI are used to anchor the 
palatal expander.

The action of the tooth-borne rapid maxillary expander 
is based on the application of heavy and continuous forces 
to exceed the limit required for orthodontic movement, 
producing hyalinization by compression of the periodontal 
ligament, pseudoankylosis of the supporting elements, and 
consequently the opening of the median palatine suture, 
confirmed by the opening of an interpermanent maxillary 
central incisors diastema.16,17 This interdental space resolves 
spontaneously thanks to the traction of the interdental fibers 
that bring the crowns together during the first month and 
later, in approximately 4 months, the roots. In the meantime, 
osteogenesis fills in the sutural distraction created.18 Some 
side effects associated with this expansion protocol are: a 
temporary reduction of the bite force, impossibility to simul-
taneously correct molar rotation, appliance spontaneous 
debonding, and periodontal breakage.19-22

We opted for a tooth-borne device in both patients pre-
sented in this article. We bonded a Hyrax expander in the 
first patient and a Haas-type expander in the second, both 
anchored to the second upper deciduous molars by means 
of orthodontic bands. No elastics were used in these two 

Fig. 3 The first patient 3 months after active expansion. (A) Facial frontal view. (B) Facial lateral view with restored nasal anatomy. (C) Intraoral 
frontal view showing diastema closing and persistent posterior crossbite (PC).
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patients. We followed a rapid palatal expansion protocol 
for both patients with a daily activation of 0.40 mm until 
correction of the TD, when the palatal cusp of the first per-
manent molar is in contact with the buccal cusp of the first 
permanent lower molar, even if it caused having the decidu-
ous molars in the scissor bite position. Both patients showed 
side effects between the 13th and the 14th day of the activa-
tion procedure: the active phase was immediately stopped 
and a spontaneous remission was observed after 3 months. 
No functional impairment of the temporomandibular joint, 
investigated through clinical examination, occurred during 
device activation and up to 1 year after treatment.

Before treatment, the two patients had different maloc-
clusions: the first patient presented a unilateral crossbite 
with a functional shift and no dentoalveolar discrepancy; the 
second patient presented a massive crowding in the frontal 
area of the upper arch and an anterior open bite. But both 
patients showed an asymmetrical pattern, which could have 
played a role in the uncontrolled effect of the orthopaedic 
forces applied to teeth.

A therapeutic alternative in to tooth-borne expanders 
are hybrid or bone-borne expanders, based on the insertion 
of OMI. Their use to produce palatal expansion was devel-
oped for the first time in 1999 by Mommaerts to avoid some 

Fig. 4 The second patient, a 7-year-old female hyperdivergent female presenting a maxillary arch constriction in association with a dentoal-
veolar discrepancy, before treatment. (A) Facial frontal view. (B) Smile frontal view. (C) Orthopantomography.

Fig. 5 The second patient after orthopaedic maxillary expansion with a CAD/CAM Haas expander bonded on primary maxillary second molars 
and canines. (A) Facial frontal view. (B) Smile frontal view. (C) Intraoral upper occlusal view. (D) Periapical X-ray demonstrating asymmetric 
suture opening.
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common side effects like the movement and the vestibu-
loversion of molars.23 Actually, even using deciduous molars 
as anchorage it is possible to avoid unwanted vestibular incli-
nation of first permanent molars, but sometimes they are 
not available or they cannot support the expansion forces of 
the palatal expander. The choice of using OMI or teeth-borne 
appliances to achieve palatal expansion depends on the 
patient’s periodontal status, the quality of the available den-
tal elements, the patient’s skeletal age, and the need to have 
a greater skeletal expansion with a low amount of dental 
tipping.24 The difference in pain perception with the same 
screw activation protocol of two quarter per day between 
teeth-borne appliance and bone-borne appliance is not clin-
ically significant.25,26 Regarding the quantity and quality of 
maxillary expansion some authors found that skeletal OMI 
devices are better and more effective, while others found no 
differences. In any case, skeletal devices were found to pres-
ent a better hygiene control and less premolar tipping.27-30

Anyway, palatal expansion acts expressly at the level of 
the median palatine suture. However, given that the max-
illary bones are in a central position with respect to the 
splanchnocranium and that they articulate with several 
bones of the facial skeleton, while contributing to the for-
mation of the oral, orbital, and nasal cavities, palatal expan-
sion also affects the circummaxillary structures and sutures 
and moves the maxilla downward and forward.31-33 In addi-
tion, palatal expansion also influences the auditory region 
of the skull through its connection from the tympanic cav-
ity to the nasopharynx created by the Eustachian tubes.34  
Timms demonstrated how RME can modify the soft tissue 
of the palate and the pharynx and improve Eustachian tube 

drainage, which results in a decrease in middle ear infections 
and hearing loss.35 Though still controversial, it has been 
shown that there is an association between oral respiration 
and reduced air cavity volume and that the growth of the 
maxillary complex and the upper airways are related to one 
another.36 In particular, how the disjunction of the maxil-
lary bones influences the separation of the nasal walls and 
creates a lowering of the palatal vault, on which the carti-
laginous foot of the septum rests centrally, has also been 
demonstrated.37 This can produce both positive effects, such 
as increased permeability of the upper airway and stretching 
of the septum cartilage with decreased nasal septum devi-
ation as well as side effects such as hematomas and saddle 
nose. While the first is still controversial whether it has a 
long-term effect, in the cases we have considered here, the 
latter had a spontaneous remission within a month after the 
active treatment phase was stopped.38 Referring to this, recent 
studies have showed that the stress distribution around the 
circumaxillary sutures is reduced in micro-implants assisted 
rapid palatal expansion.39,40 Nevertheless, the risk of asym-
metric expansion is still present, and in a study published by 
Kim et al, it was found to be 30.3%, without predictive factors, 
even if it was more frequent in patients with chin deviation.41

It follows that, regardless of the subject’s chronological age, 
RME is a therapy in which the distraction of the mid-palatal 
suture is dependent on the patient’s skeletal maturity and 
sutural density, therefore potentially presenting significant 
undesirable effects if not strictly monitored: RME appliances 
should always be applied only after a correct diagnosis and a 
strict follow-up protocol during active expansion should be 
scheduled.42

Fig. 6 The second patient 3 months after expander removal. (A) Facial frontal view. (B) Smile frontal view. (C) Orthopantomography.
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