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Definition
Bosma arhinia microphthalmia syndrome (BAMS) is a rare condition characterized by abnormalities of
the nose and eyes and problems with puberty.

1. Introduction
The key feature of BAMS is arhinia, which is the absence of an external nose. While most people with
BAMS are born without a nose, some aﬀected individuals have a severely underdeveloped (hypoplastic)
nose. Aﬀected individuals may also be missing the brain structure involved in the sense of smell
(olfactory bulb). Because of these abnormalities, people with BAMS have an impaired ability to smell and,
consequently, to taste.
In most people with BAMS, the eyeballs are abnormally small (microphthalmia) or absent (anophthalmia),
which causes severe vision impairment or blindness. Additional eye abnormalities common in BAMS
include a gap or hole in one of several structures of the eye (coloboma) and clouding of the lenses of the
eyes (cataracts).
Additional head and face abnormalities that can occur in people with BAMS include a high arch or opening
in the roof of the mouth (high-arched or cleft palate), absence of the sinuses behind the nose (paranasal
sinuses), blockage of the nasal passages (choanal atresia), narrowing of the tear ducts (nasolacrimal duct
stenosis), or a small upper jaw (hypoplastic maxilla). Many of these abnormalities contribute to diﬃculty
breathing, particularly in aﬀected babies. Some aﬀected individuals have abnormal external ears.
Individuals with BAMS also have hypogonadotropic hypogonadism, which is a condition caused by
reduced production of hormones that direct sexual development. Without treatment, these hormone
problems often result in delayed puberty. Aﬀected males may also have underdeveloped reproductive
tissues and undescended testes (cryptorchidism).

2. Frequency
BAMS is a very rare condition with an unknown prevalence. Fewer than 100 cases of the condition have
been described in the medical literature. BAMS has been found in several diﬀerent populations.

3. Causes
BAMS is usually caused by mutations in the SMCHD1 gene. Other, unknown genes may be rare causes of
the condition.
The SMCHD1 gene provides instructions for making a protein involved in regulating gene activity by
altering the structure of DNA. Speciﬁcally, the SMCHD1 protein plays a role in turning oﬀ (silencing)
certain genes. Among other functions, the SMCHD1 protein appears to be important for development of
the nose, eyes, and other structures of the head and face.
Researchers are unsure how SMCHD1 gene mutations aﬀect the protein's function and lead to the
development problems characteristic of BAMS. Changes in this gene may lead to abnormal silencing of
genes involved in development of the head and face, which could underlie arhinia, microphthalmia, and
other characteristic facial abnormalities of BAMS. Problems with nasal development may aﬀect
gonadotropin-releasing hormone (GnRH) neurons, which are nerve cells that control the release of
reproductive hormones. GnRH neurons originate in the developing nose and then move to the brain.

Impaired development of these neurons could explain hypogonadotropic hypogonadism in aﬀected
individuals.
Some people with an SMCHD1 gene mutation have arhinia without other features of BAMS (isolated
arhinia) or less severe abnormalities of the nose, leading researchers to suspect that additional genetic
factors contribute to the severity of the symptoms. These additional factors are not yet known.

3.1. The Gene Associated with Bosma Arhinia Microphthalmia Syndrome
SMCHD1

4. Inheritance
This condition is inherited in an autosomal dominant pattern, which means one copy of the altered
SMCHD1 gene in each cell is suﬃcient to cause the disorder.
Most cases result from new mutations in the gene and occur in people with no history of the disorder in
their family. In some cases, an aﬀected person inherits the mutation from one aﬀected parent. The parent
often has milder symptoms, such as a reduced sense of smell (anosmia), arhinia without other features of
BAMS, or less severe abnormalities of the nose.

5. Other Names for This Condition
arhinia choanal atresia microphthalmia
arhinia, choanal atresia, and microphthalmia
arhinia, choanal atresia, microphthalmia, and hypogonadotropic hypogonadism
BAM syndrome
BAMS
Bosma syndrome
Gifford-Bosma syndrome
hyposmia-nasal and ocular hypoplasia-hypogonadotropic hypogonadism syndrome
Ruprecht Majewski syndrome
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