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Abstract
Binder’s syndrome develops in the first trimester of pregnancy and has characteristic effects on the facial features. 
Those effects are: arhinoid face, intermaxillary hypoplasia (associated with malocclusion), abnormal position of 
the nasal bones, nasal mucosa atrophy, anterior nasal spine agenesis and (in most cases) a lack of frontal sinuses. 
Other deformities, as well as mental retardation, are also possible. Due to the clinical appearance, patients require 
surgical and orthodontic treatment. The main surgery performed in these patients is nose reconstruction with 
bone or cartilage grafts. Usually patients require more than one surgical procedure due to graft resorbtion and an 
unsatisfactory appearance. Orthodontic treatment is based on Class III treatment (pseudo-mesio-occlusion) and 
relieving dental crowding. The treatment of malocclusion may require combined orthodontic and surgical treat-
ment. In younger patients maxillary protraction with rapid palatal expansion could be an adequate approach (Adv 
Clin Exp Med 2010, 19, 6, 765–769).
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Streszczenie
Zespół Bindera jest wynikiem zaburzenia w tworzeniu się nosa i formuje się w trzecim miesiącu ciąży. Charakteryzuje 
go wiele cech, dotyczących głównie twarzy. Są to: pozorny brak nosa, hipoplazja szczęki (z towarzyszącymi wadami 
zgryzu), nieprawidłowe ustawienie kości nosa, atrofia błony śluzowej nosa, zredukowany przedni grzebień nosa 
i (w większości przypadków) brak zatok przednich. Inne zaburzenia rozwojowe, podobnie jak opóźnienie umy-
słowe, są także możliwe. Ze względu na wygląd kliniczny pacjent wymaga leczenia chirurgicznego i ortodontycz-
nego. Wykonuje się zabiegi rekonstrukcji nosa z użyciem wszczepów kostnych bądź chrzęstnych. Pacjent zwykle 
wymaga więcej niż jednego zabiegu chirurgicznego, co jest związane z resorpcją wszczepu i niesatysfakcjonującym 
wyglądem. Leczenie ortodontyczne obejmuje leczenie wady klasy III (przodozgryz rzekomy) i likwidację stłoczeń. 
Leczenie może wymagać skojarzonego leczenia ortodontycznego i chirurgicznego. U młodszych pacjentów można 
zastosować protrakcję z poszerzeniem szczęki (Adv Clin Exp Med 2010, 19, 6, 765–769).

Słowa kluczowe: zespół Bindera, hipoplazja twarzowo-szczękowa, przodozgryz rzekomy.
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The facial features of a new syndrome were 
first described by Noyes in 1939, although it was 
von Binder who (in 1962) identified and defined 
all the features of the syndrome. Von Binder, who 
called this syndrome “maxillonasal dysostosis”, re-
ported the six most characteristic features of the 
syndrome: arhinoid face, intermaxillary hypoplasia 
(associated with malocclusion), abnormal position 
of the nasal bones, nasal mucosa atrophy, anterior 
nasal spine agenesis and (in most cases) a lack of 
frontal sinuses [1–4]. 

Binder’s syndrome (also known as maxillofacial 
hypoplasia) is characterized by hypoplasia of the 
nasomaxillary structures. This feature is caused by 
a disturbance of growth in the prosencephalic induc-
tion center. The process of nose formation normally 
takes place during the third month of pregnancy  
[2, 5]. Males and females are equally affected by 
Binder’s syndrome. The syndrome is quite rare, 
which may be a reason for the lack of knowledge 
of its true etiology, inheritance patterns and real 
prevalence. Beside hypoplasia of the nose, patients 
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may present bilateral loss of hearing and mental re-
tardation (although there is no proof that Binder’s 
syndrome is associated with lower intelligence) [1]. 
The majority of cases are isolated, but there are 
some reports of family recurrence of the syndrome 
(among siblings or parents and children); a positive 
family history was reported in 36% of the subjects of 
one study [6, 7]. This suggests that the inheritance 
pattern is either autosomal recessive with reduced 
penetrance or multifactorial [1, 2, 6, 7]. There are 
reports that Binder’s syndrome has a direct associa-
tion with vitamin K deficiency [2, 8].

In some cases other congenital diseases and 
abnormalities (such as Down syndrome, auto-
nomic neuropathy and strabismus) are observed 
[1]. According to Nedev, 5% of patients are found 
to present hearing loss and the same number of 
patients present congenital heart diseases [2].

Facial Features
The main facial feature in Binder’s syndrome 

is arhinoid face with a flat and vertical nose as 
a result of hypoplasia of the nasomaxillary struc-
tures [1, 3]. Other characteristic facial features of 
the syndrome are maxillary hypoplasia (and hy-
poplastic midface profile) with severe malocclu-
sion, reduced nasal spine, nasal mucosa atrophy 
and abnormal position of nasal bones. Sometimes 
a lack of frontal sinuses is observed, but it is not 
obligatory [2, 3]. 

Besides the flat nose, a concave facial profile 
is one of the characteristics of Binder’s syndrome 
[9]. The naso-frontal angle is reduced [10]. Hyper-
telorism can also be observed [2]. The columella/
lip junction is short and retracted [1, 5]. A lack of 
the normal triangular shape in the lower part of the 
columnella is observed. The nostrils, observed from 
below, have a semi-lunar (half moon) or crescent 
shape. If the hypoplasia is severe, the nostrils may 
be triangular [1–5]. Skeletal hypoplasia in the na-
sal floor, around the excavations-fossae prenasales 
and piriform aperture, is observed bilaterally [9]. 
Perialar flatness is also typical for individuals with 
Binder’s syndrome [2]. The soft tissues are of the 
normal length; no shortage is observed [9]. Maxil-
lary hypoplasia causes a convex upper lip [2].

The nasolabial angle, measured between the 
tip of the nose and upper lip, is acute. According 
to Holmstroem et al., in Binder’s syndrome it has 
a value of 76–88° instead of the normal 103–117° 
(according to Segner and Hasund’s cephalomet-
ric analysis). The acute nasolabial angle is mainly 
a result of the convexity of the upper lip, a deep 
fold or fossa between the nose and the upper lip, 
and a flat philtrum [1–5].

Skeletal  
and Dental Abnormalities

The skeletal changes in Binder’s syndrome 
have a direct impact on patients’ facial features. 
The anterior crest separating the floor of nasal cav-
ity is missing, and the anterior nasal spine can be 
either hypoplastic or missing. This results in a flat 
profile without nasal prominence [1, 11]. The sca-
phoid depression that researchers observe lies in 
the anterior floor of the nasal cavity; although ob-
served clinically, it is not seen on radiographs [1]. 
The nasal bones, however, are of a normal length 
[9]. According to most of the studies, one of the 
most common characteristics of Binder’s syn-
drome is hypoplasty or lack of the frontal sinuses 
(seen in 40–50% of the cases) [1, 2]. 

The anterior cranial base is short (a reduced 
sella-nasion distance), and the maxilla is posi-
tioned posteriorly, which leads to Class III mal-
occlusion and relative prognathism [1, 3]. Beside 
this, the convexity of the maxilla is abnormal [11]. 
Some patients may present a cleft palate in associa-
tion with the syndrome [1]. 

Delaire et al. observed that most Binder’s syn-
drome patients suffer from microdontia of the 
central upper incisors; a lack of lateral incisors 
has also been observed, but rarely [1, 11]. Dental 
anomalies are often present, usually secondary to 
malocclusion, and may result in dental crowding 
and changes in tooth positions [1]. Amelogenesis 
imperfecta was observed in one patient [5]. 

In addition to skeletal changes in the skull, 
about 44.2% of Binder’s syndrome patients pres-
ent irregularities in the cervical spine, which arise 
during those structures’ development in the third 
month of pregnancy – the same period as nose 
formation. This highlights the importance of en-
vironmental factors in the development of this de-
formity. Most frequently the C1 and C2 vertebrae 
are affected: Their hypoplastic arches may present 
abnormal patterns of ossification [1, 2, 6]. The 
most frequent anomalies in vertebral structures are 
separate odontoid process, a short posterior arch, 
spina bifida occulta and blocked vertebrae [2].

It is believed that patients with Binder’s syn-
drome often suffer from mild arhinencephaly. 
However, there have been no reports of difficulties 
with the sense of smell [1].

Differential Diagnosis 
The differential diagnosis for Binder’s syn-

drome is based on similar facial features in other 
syndromes. This should include warfarin embry-
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opathy, Down syndrome, Apert syndrome, Stickler 
syndrome, Keutel syndrome and acrodysostosis. 
These syndromes can frequently be misdiagnosed 
during fetal ultrasonogram (USG) examinations. 
Binder’s syndrome can be easily diagnosed by us-
ing 2D and 3D ultrasounds, beginning with the 
21st week of pregnancy. Early diagnosis is impor-
tant, as nasal malformations are present in 1:1600 
fetuses and may play an essential role in the early 
diagnostics of congenital diseases and syndromes 
[1, 10–14]. The most common syndromes to dif-
ferentiate from Binder’s syndrome are presented 
in Table 1. 

It should also be considered that Down syn-
drome is often associated with Binder’s syndrome. 
It has been reported that 12% of patients with tri-
somy 21 lack a nasal bone [2, 15]. Among aborted 
fetuses with Down syndrome, the index is even 
higher – anomalies in the nasal bone are observed 
in 60% of those (in 26% the nasal bone is absent, 
and in 36% it is hypoplastic) [2, 16]. It is also be-

lieved that Binder syndrome may be a mild form 
of chondroplasia punctata [17].

Surgical Treatment 
Surgical treatment for Binder’s syndrome is 

usually performed by plastic surgeons and is lim-
ited to nasal dorsum reconstruction – elevation of 
the tip of the nose and lengthening of the nasal 
dorsum [2, 18]. After the surgical procedure the 
nasolabial angle increases from 76–88° to the cor-
rect 100–106°, but a slight relapse is subsequently 
observed [5, 9]. The convexity of face at the tip of 
the nose (the glabella-pronasale-pogonion angle) 
improves after surgery. The type of surgical pro-
cedure depends on the facial malformation – in 
case of a depressed nasal dorsum, an L-shaped 
bone graft is the favored procedure, while repo-
sitioning the septum is indicated if the upper sec-
tion of the nose is found normal. A cartilage graft 

Table 1. Syndromes differentiated from Binder’s syndrome [10, 12–14]

Tabela 1. Zespoły różnicowane z zespołem Bindera [10, 12–14]

Syndrome  
(Zespół)

Facial features 
(Cechy twarzy)

Other features  
(Inne cechy)

Chondroplasia punctata  
(CDP)

flat nose, flat face scoliosis, shortening of ribs – usually asymetrical 
– talipes

Robinow syndrome
(Zespół Robinowa)

flat face, hypertelorism short arms, macrocephaly, clinodactyly

Aarksog syndrome, 
(Zespół Aargsoga) 

flat nose, hypertelorism clinodactyly, brachodactyly

Crouzon syndrome
(Zespół Crouzona)

hypoplastic maxilla, hypertelor-
ism

short occipital-frontal diameter, craniosynostosis

Apert syndrome
(Zespół Aperta)

flat nose, hypertelorism, hyp-
oplastic maxilla

craniosynostosis, flat occiput, short occipital-
frontal diameter, syndactyly, ventriculomegaly

Achondroplasia
(Achondroplazja)

low nasal bridge, mid-facial  hyp-
oplasia 

megalocephaly, short tubular bones

Fetal warfarin syndrome
(Embriopatia warfarynowa)

flat face stippling

Rudiger syndrome
(Zespół Rudigera)

flat nose short digits 

Stickler syndrome
(Zespół Sticklera)

flat face, micrognathia, cleft palate talipes, osteo-chondroplasia

Down syndrome
(Zespół Downa)

flat nose, flat face macroglossia, congenital heart diseases, short 
stature, brushfield spots, microgenia, dermato-
glyphs

Keutel syndrome
(Zespół Keutela)

flat nose abnormal cartilage calcification, neural hear-
ing loss, peripheral pulmonary stenoses, 
brachytelephalangism

Desbuquois dysplasia
(Dysplazja Desbuquois)

flat nose, flat face, “monkey-like” 
appearance

advanced bone maturation, vertebral changes
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requires secondary correction more rarely than 
a bone graft. As much as 28% of the volume of 
a transplant is resorbed. According to Rune et 
al., nose length decreases by an average of 13 mm 
from its length the day after the surgery. The main 
resorbtion takes place within the first two years af-
ter surgery. It is probable that the short arm of an 
L-shaped bone graft is replaced by fibrous tissue. 
Due to the graft’s resorbtion or a lack of bone re-
organization after surgery (mainly in the nose tip 
projection) relapse is observed. Therefore revision 
of the surgery and a secondary bone or cartilage 
graft is necessary in one fourth of the patients [5, 
9, 18]. Bone and cartilage grafts are usually carried 
out from 14 years of age, and precede osteotomy 
of the maxilla and/or nose (performed at the age of 
18 or later) [2]. If the appearance of the nose after 
surgery is not sufficiently satisfactory, nasolabial 
flaps may be used to resurface the lining [19].

In some cases, if mandibular length is in-
creased, true prognathism may be observed [1, 20]. 
The most severe cases of malocclusion require Le 
Fort I or Le Fort II osteotomy, which is performed 
on adult patients in addition to the nasal graft-
ing. Therefore combined orthodontic and surgical 
treatment is required [1, 2].

Sometimes only otolaryngological procedures 
(such as open-structure rhinoplasty) are neces-
sary. In more severe the cases, though, compli-
cated surgical procedures are necessary – first 
transmaxillary segmentary osteotomy, followed 
by nasal reconstruction (lenghthening of the nose 
and improving the tip projection) in the second 
stage of surgery [21].

Orthodontic  
Treatment Planning
Surgical correction of nasal and maxillary ab-

normalities is usually followed by orthodontic treat-
ment. Planning the orthodontic treatment depends 
on the severity of the malocclusion. In mild cases, 
when compensatory effects in dental arches are 
present, orthodontic treatment may not be neces-
sary [2, 3, 26]. Most Binder’s syndrome patients 
present Class III malocclusion with prominent low-
er incisors [22]. In 5% of cases pseudoprognathism 
is observed; as noted above, in some cases mandib-
ular length is increased and true prognathism is ob-
served [1, 3, 20]. Proclination of the upper incisors is 
a kind of compensation for a short, retrogenic max-
illa that “masks” malocclusion. The proclination of 
lower incisors does not have any specific trend [3]. 
No correlation has been observed between the se-
verity of malocclusion and the presence of spine ab-
normalities in patients with Binder’s syndrome [1].

In mild cases of Class III malocclusion, orth-
odontic therapy with an upper and lower fixed ap-
pliance with Class III elastics is conducted [3]. As 
noted above, the most severe cases of malocclusion 
require Le Fort I or Le Fort II osteotomy combined 
with orthodontic treatment. Therefore, braces to 
decompensate malocclusion are fixed to the teeth 
to prepare the patient for the osteotomy [1, 2]. In 
these cases orthodontic treatment should be per-
formed after the patient’s growth has finished [3]. 

In younger patients facemask therapy may be 
a successful treatment modality. In this case it is 
a good idea to use rapid maxillary expansion in 
order to achieve maxillary suture disruption. For 
the procedure to have the best results, the skeletal 
age of the individual should be established (for 
example by analyzing a hand-wrist radiograph or 
cephalograms). The best timing for this procedure 
is before the “growth peak”, when there is greater 
positive reaction to the protraction forces. The 
use of facemask therapy at this stage may elimi-
nate the need for LeFort I and LeFort II osteotomy 
in adulthood. It is important to bear in mind that 
protraction of the maxilla should be carried out 
carefully in high-angle patients and can be com-
bined with maxillary expansion, if necessary. Of-
ten, bone augmentation in the growth phase of the 
treatment contributes to better treatment results 
[23–26].

The premolars are usually extracted to relieve 
dental crowding, and these extractions are justi-
fied in both the upper and lower arches. In some 
cases, when the lower incisors are proclined, only 
the lower premolars are extracted and orthodontic 
camouflage is conducted. The H angle is a cepha-
lometric angle describing the relation of the soft 
tissue to the bone structures (between the lines 
H and NB). After orthodontic camouflage the 
H angle is reduced to less than 9.2° (the average 
in the general population), which means that al-
though this therapy technique improves occlusion, 
it has a negative impact on facial esthetics [3, 27]. 

Conclusions
Binder’s syndrome is a rare congenital malfor-

mation that mainly affects facial features. Treat-
ment planning requires nose reconstruction first 
of all, but sometimes other medical care (such as 
orthodontic and orthognatic treatment) is also 
necessary. From the day the child is born he or she 
should be under the care of a plastic surgeon and 
orthodontist. The timing and types of procedures 
involved in the treatment of patients with maxillo-
nasal dysplasia depend on the severity of the mal-
formation and are planned individually.
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