 Septo-Optic Dysplasia With Polyendocrine Dysfunction

                                              楊純宜醫師

                                                                15th Dec 2000

Name: 江小姐                           Chart No: 20327658

Sex: Female                              Age: 20 y/o

Date of admission: 891017

Date of discharge: 891020

Chief complaints: general weakness, poor development, amenorrhea, sexual infantilism since 

                her teenage, blindness noted since she was born.  

Present Illness: 

1. The patient was noted blindness at age of 9m. 

2. During her development, delayed 2nd sexual characteristics with primary amenorrhea & low 

  mentality were found. Growth retardation (BW:47.5 kg, BH: 149cm) was also noted.

3. She was first brought to GECC in August 2000 because of amenorrhea & general weakness & poor development.

4. 2nd or 3rd Hypothyroidism was impressed.

5. Gyn section consultation was done, Gyn sonography & laparoscopy showed: bilateral streak gonads and maldevelopment of uterus. Chromosome study showed: normal female karyotype.

6. Pediatric endocrinologist in NCKUH was consulted and Septo-optic dysplasia was considered.

7. Then, she was referred to our hospital for further evaluation & management.

Physical examination:

Vital signs: OK

BW: 47.5 kg, Height: 149cm, BMI: 22

HEENT: VA OD: HM/20cm; OS: CF/10cm, Nystagmus (+)

Chest: only B3 breast bud noted.

Genital organ: sexual infantilism, no axilla hair & pubic hair.

Otherwise: normal.

Laboratory finding: 

BR, UR, SR: WNL.

Biochemistry: BUN: 14.1, Cr: 0.73, FBS: 99, Na: 142.2, K: 3.85, GOT: 31, GPT: 18.

Endocrine studies (revealed panhypopituitarism)

GH <0.05 ng/mL [adult <7]; ACTH, 1.0 pg/mL [9-52]; prolactin, 20.8 ng/mL [female 2.1-17.7]; LH, 0.24 mIU/mL [female 1.5-9.3]; FSH, 1.56 mIU/mL [male 1.4-18.1]; E2, <10 ; TSH: 0.433 uU/mL [normal, 0.45 to 6.2]. 

Endocrine tests: 

Clonidine test: GH: 0’ <0.05, 30‘ <0.05, 60’ <0.05, 90’ <0.05, 120’ <0.05

3-combined pituitary function tests:
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EKG: Non-specific ST-T changes.

Ophthalmologic examination: optic atrophy (hopeless eye). 

Chromosomal study: normal female karyotype. 

Radiological study:

891017: CXR: normal.

891018: Rt elbow view: 15-16 years old.

MRI of sella turcica: considered pituitary dwarfism.

IMP: Panhypopituitarism with hypogonadotropic hypogonadism (primary amenorrhea) & 

     2nd or 3rd hypothyroidism & 2nd or 3 rd adrenal insufficiency..

     Optic atrophy, OU (hopeless eye)

     R/O Septo-optic dysplasia.

Follow up:

    The patient received hormone replacement therapy (including prednisolone 5 mg daily, Eltroxin 100ug daily, and pregnyl 1500u every two weeks, and premarin 0.625 ug daily, provera 5 mg daily). She discharged in stable condition.

                SEPTO-OPTIC DYSPLASIA (SOD)

& Introduction:

1. Septo-optic dysplasia (SOD) is a rare congenital disease that was first described by Reeves in a 7-month-old baby and is often referred to as de Morsier syndrome.

2. It is the most frequently developmental defect among hypopituitary patients.

3. It was originally described as malformation of the anterior midbrain, including hypoplasia of the chiasma optic nerves and infundibulum and absence of septum pellucidum.

4. It has a constellation of symptoms of hypotelorism, severe visual problems, and short stature or other pituitary symtpoms.

5. Primary imaging findings include optic nerve hypoplasia and absent septum pellucidum.

6. Septo-optic dysplasia somewhat resembles lobar holoprosencephaly.

7. SOD is more common than holoprosencephaly.

8. Pit-1 and Prop1 mutants are known to have deficiencies of GH, prolactin and TSH. Mutations in the novel homeobox gene Hesx1/HESX1 are associated with the highly variable phenotype of septo-optic dysplaisa in mouse and man.

& Septo-optic dysplasia:

1. It is a highly heterogeneous condition defined loosely by any combination of optic nerve hypoplasia, midline neuroradological abnormalities (cortical malformations) such as agenesis of the corpus callosum and absence of the septum pellucidum, schizencephaly and hypothalamo-pituitary hypoplasia.

2. The highly variable phenotype may include midline defects without optic nerve hypoplasia or unilateral optic nerve hypoplasia. Ocular disturbance includes: decreased visual acuity, one-sided hemianopsia, nystagmus (mixed pendular=jerk), anterior segment dysgenesis, congenital cataract or lens abnormalities, anopthalmia, micropthalmia, retinal dysplasia, unilateral optic hypoplasia and bilateral optic hypoplasia.

3. There is neither a hereditary tendency nor a sex predilection.

4. Courses: Evidence of hypopituitarism occurs during the newborn period or early infancy with apnea, prolonged jaundice, and hypoglycemia. Nystagmus may be noted at a few weeks of life. All patients present with visual impairment, with bilateral or unilateral small optic discs and the ‘double-ring’ sign. Hypotonia and slight developmental delay are frequent. Growth retardation occurs during the first  year in some cases, but it may not be observed before the age of 3 or 4 years. Prolactin levels may be slightly elevated. Major neurological abnormalities and mental retardation have been observed in older patients.

5. Other midline craniocerebral abnormalities, eventually with facial defects, may be associated with hypopituitarism and diabetes insipidus; cleft lip and/or palate, solitary central incisor, holoprosencephaly, and transsphenoidal meningoencephalocele. Additional somatic malformations may occur in patients with chromosomal abnormalities. 

6. Physical examination, these patients have unusually youthful appearances, small-timbre voices, and pudgy torsos with dimpled abdominal fat. Boy can have an  absence of good muscle development and small but normal external genitalia.Sexual infantilism can be present in both boys and girls. Children with septo-optic dysplasia can have small optic globes, small optic nerve heads on fundoscopic examinations, normal or impaired vision, and normal or impaired intellect.  

  7.Pituitary hypoplasia may result in endocrine deficits ranging from isolated GH deficiency to   

panhypopituitarism. It has been associated with hypothalamic dysfunction, alterations of 

temperature regulation, hyperphagia, and precocious puberty. Other possible features 

include failure to develop during puberty, abnormal hypothalamic neuron anatomy or 

function, and diabetes insipidus.

  8. Possible etiologies:

  Several etiologies have been suggested to account for the sporadic occurrence of septo-optic 

  dysplasia including viral infections, environmental teratogens and vascular or degenerative 

  damage. Familial cases of septo-optic dysplasia are rare and may be associated with  

  autosomal recessive inheritance. 

  9. Cerebral malformations and their endocrine accompaniments are seen with bilateral optic 

    nerve hypoplasia. 

  The endocrine disturbances that may accompany optic nerve hypoplasia include growth  

  hormone deficiency, hypogonadotropic hypogonadism, adrenal insufficiency, 

  hypothyroidism (Hashimoto’s thyroiditis), gestational DM and disturbances of antidiuretic 

  hormone production (diabetes insipidus).

  10. SOD has been reported associated with forebrain malformations, a pigmented skin lesion, 

defective olfactory development )aplasia of olfactory bulbs and tracts), Sotos syndrome 

(cerebral gigantism).

  11.Children with septo-optic dysplasia and hypocortisolism are at risk for sudden death during  

febrile illness. Thermoregulatory disturbances and dehydration from diabetes insipidus may 

potentiate clinical deterioration.. Prevention of sudden death in septo-optic dysplasia 

requires early recognition treatment of these major risk factors.

& Clinical features:

  symptoms/signs of hypoglycemia

  symptoms/signs of hyponatremia

  symptoms/signs of diabetes insipidus

  conjugated hyperbilirubinemia

  symptoms/signs of hypothyroidism (e.g., hoarse cry, umbilical hernia)

  micropenis with cryptorchidism

  poor growth with short stature, 

  delayed puberty, precocious puberty

  obesity

  neurodevelopment delay, seizures

  visual problems.

& Evaluation:

1. The finding of optic nerve hypoplasia should lead to thorough opthalmologic, neurologic, and 

  endocrinologic evaluation of the patient. 

2. Usually plain radiographs are normal, but the sella may be small. 

3. Computed axial tomography demonstrated absence of the septum pellucidum, the optic chiasm 

  is usually small, and the pituitary gland either may be normal in size pr may be hypoplastic.

4. Magnetic resonance imaging is the modality of choice to visualize the pituitary gland. In 

  pituitary dwarfism with GHD, neuroimaging can be normal or can disclose abnormalities: (1) 

  tumors, mainly craniopharyngiomas. (2) Classical midline malformations such as septo-optic 

  dysplasia or callosum agenesis. (3) Recently decribed minor malformations: pituitary 

  hypoplasia, pituitary stalk aplsia, and translocation of the pituitary. (4) Pituitary adenomas 

  (prolactinomas).   

& Development of the anterior pituitary gland

  The role of homeobox genes in development is demonstrated by the pituitary gland, which 

  consisted of anterior, intermediate and posterior lobes.

  The anterior pituitary gland arises as a midline structure from the anterior neural ridge 

  immediately anterior to the adjacent region  of the neural plate at the base of the developing 

  diencephalon, from which the hypothalamus and posterior pituitary will develop.

*Transcription factors: 

  A number of transcription factors encoded by homeobox genes are produced in the anterior 

  pituitary primodium. These homeobox genes include Six, Pax6, and Hesx1/Rpx, all of which 

  are expressed in Rathke’s pouch.

* The molecular basis of hypopituitarism:

  has been postulated-as involving Pit-1, a pituitary- specific transcription factor responsible for 

  pituitary development and hormone expression in mammals,10 and PROP1.8 Pit-1 has a POU-

  specific and a POU-homeo DNA-binding domain. The phenotypes produced by point 

  mutations in the Pit-1 gene involves deficiencies of growth hormone (GH), prolactin (PRL), and 

  thyrotropin (TSH); and unrelated to corticotropin (ACTH), gonadotropin (FSH, LH), and 

  some TSH cells (which are also known as non-Pit-1 dependent cells). The point mutations 

  include Pit-1 gene (POU-homeo coden 271), and other nuclear factors, such as Zn-15, Prl gene, 

  enhancer element (RAREs)(retinoid acid response element).11 Pit1 locus is on chromosome 16. 

  The PROP1 gene encodes a transcription factor with a single paired-like-DNA-binding  

  domain. Persons with inactivating mutations in PROP1 have deficiencies of LH and FSH, as 

  well as GH, PRL, and TSH. At least seven human mutations have been recognized. The gene 

  responsible is located on chromosome 11. 
* Homeobox gene Hesx1
  As the variable forebrain midline defects associated with abnormal morphogenesis of the 

  anterior pituitary gland in Hesx1 null mutant mice were reminiscent of the syndrome of septo-

  optic dysplasia, some researchers investigate the role of the human homologue of the Hesx1 

  gene in patients with this syndrome. The human homologue Hesx1 was isolated from human 

  genomic library. The gene was cloned and sequenced and mapped to chromosome 3p21.1-

  3p21.2. The Hesx1 gene locus spans 1.7kb, with a highly conserved genomic organization  

  consisting of 4 coding exons.

  The homeobox gene HESX1, which encodes a pituitary transcription factor. HESX1  

  expression begins in prospective forebrain tissue but later becomes restricted to Rathke’s 

  pouch, the primodium of anterior pituitary gland. HESX1 gene mutations exhibit a 

  phenotype comprising variable anterior CNS defects, such as a reduced prosencephalon, 

  abnormalities in the corpus callosum and septum pellucidum, anophthalmia or 

  microphthalmia, defective olfactory development and bifurcations in Rathke’s pouch with 

  pituitary dysplasia. 

  Patients with familial or sporadic septo-optic dysplasia were screened for mutations at the  

  Hesx1 locus. Hesx1 mutations in a consanguineous family in which 2 affected siblings 

  presented with optic nerve hypoplasia, absence of the corpus callosum and hypoplasia of      

  the pituitary gland with panhypopituitarism. Single-stranded conformational 

  polymorphism analysis was performed. The 2 affected siblings were found to have 

  homozygous missense mutation in the homeobox of Hesx1, which resulted in the 

  substitution of a highly conserved arginine residue (Arg53) by cysteine. 

1
1

