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The genetic types of craniosynostosis will be divided into four groups: 

isolated craniosynostosis, craniosynostosis with birth defect, 

craniosynostosis with congenital defect and birth defect, and 

craniosynostosis with alternative corporeal abnormalities. 

Acrocephalopolysyndactyly or Carpenter syndrome consists of 

craniosynostosis, short fingers, soft tissue birth defect, syndactyly,, 

inborn cardiopathy, hypogenitalism, obesity, and herniation. As several 

as common fraction of the patients have a point of intellectual 

impairment. The etiology of backwardness during this syndrome has 

not been explored. A patient is reportable with the options of Carpenter 

syndrome WHO has profound organic process delay and cerebral 

malformations incontestable  by resonance imaging and computed axial 

tomography. as a result of backwardness isn't associate invariant 

feature of this syndrome or alternative craniosynostosis syndromes, 

neuroradiologic examination might facilitate in predicting the 

intellectual outcome in these patients. 
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Introduction:- 
Definition of Carpenter Syndrome – 

Carpenter syndrome may be a sort of craniosynostosis named when the doctor United Nations agency 1st 

represented the condition. The os is formed from many ‘plates’ of bone that, after we square measure born, aren't 

tightly joined along. The seams wherever the plates be a part of square measure known as ‘sutures’. 

 

Carpenter syndrome is a very rare inborn (present at birth) disorder that causes abnormal growth of a baby’s os, 

fingers, and toes. Babies born with Carpenter syndrome have os bones that fuse too early and webbed, outstandingly 

short, or further fingers and toes. 

 

Incidence of Carpenter syndrome  

Carpenter syndrome is assumed to be a rare condition; just about seventy cases are represented within the scientific 

literature. 

 

Causes - 

Carpenter syndrome may be a genetic condition, caused by a mutation (change) on a particular cistron. analysis has 

known the affected cistrons because the RAB23 cistron or MEGF8 gene. each these genes have an effect on 

however sure cells within the body – together with bone cells – grow, divide and die. The genetic mutation are often 

passed on from parent to kid however in several cases develops periodically (out of the blue). If it's familial, it's 
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passed on in Associate in Nursing chromosome recessive manner – this suggests that a baby solely needs to inherit 

the faulty cistron from each oldsters to develop the condition. 

A. Mutations within the RAB23 or MEGF8 sequence cause Carpenter syndrome. 

B. The RAB23 sequence provides directions for creating a supermolecule that's concerned in an exceedingly 

method known as cyst trafficking, that moves proteins and different molecules among cells in sac-like structures 

known as vesicles. The Rab23 supermolecule transports vesicles from the semipermeable membrane to their 

correct location within the cell. cyst trafficking is vital for the transport of materials that square measure 

required to trigger sign throughout development.  

C. The MEGF8 sequence provides directions for creating a supermolecule whose perform is unclear. supported its 

structure, the Megf8 supermolecule could also be concerned in cell processes like protruding cells along (cell 

adhesion) and serving to proteins act with one another. 

D. Mutations within the RAB23 or MEGF8 sequence result in the assembly of proteins with very little or no 

perform. it's unclear however disruptions in supermolecule perform result in the options of Carpenter syndrome, 

however it's probably that interference with traditional body patterning plays a task. For reasons that square 

measure unknown, individuals with MEGF8 sequence mutations square measure a lot of probably to own 

abnormal condition and different organ positioning abnormalities and fewer severe craniosynostosis than 

people with RAB23 sequence mutations. 

 

Symptoms of Carpenter Syndrome 

Children with Carpenter syndrome could have one or a lot of of those symptoms: 

1. Misshapen head: short from front to back, long and slim from prime to bottom 

2. Fused or webbed, extra, or unco short fingers and toes 

3. Facial deformities together with abnormally fashioned eye sockets, flat nasal bridge, little higher or mandible 

4. Misshapen, low-set ears 

5. Crowded, crooked teeth 

6. Obesity that begins early in childhood 

7. Hearing loss 

8. Bone deformities within the hips, spine, or knees 

9. Problems in some organs, together with the guts, lungs, liver, or kidneys. 

 

Subdivisions of Carpenter Syndrome 

1. Carpenter syndrome kind one 

2. Carpenter syndrome kind a pair of 

 

Carpenter Syndrome kind one 

Carpenter syndrome is an especially rare variety of bone abnormalcy. it absolutely was delineate for the primary 

time in 1987, by Cole and Carpenter, as a brand new variant of OI (see conjointly OI kind I). additionally to severe 

bone fragility, the most options of the syndrome arcraniosynostosis, communication abnormalcy, ocular proptosis, 

marked postpartum growth failure, and distinctive facial look 

 

Gene 

P4HB gene, 17q25.3. P4HB cistron encodes macromolecule disulfide enzyme (PDI). 

 

Phenotype 

Craniosynostosis, ocular proptosis, abnormalcy, distinctive countenance, and bone makeup just like OI kind IV with 

continual diaphyse all fractures. all Fracture. 
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CARPENTER SYNDROME sort a pair of 

Cole-Carpenter syndrome sort a pair of is caused by compound heterozygous mutation within the SEC24D factor. 

it's a rare chromosome recessively transmissible skeletal disorder characterised by options of osteogenesisimperfecta 

(see additionally OI sort I), like pre- and postpartum bone fragility, and additionally bone ossification defects, 

craniofacial dysmorphism, and short stature (see additionally Cole-Carpenter syndrome sort 1). 

 

Gene -SEC24D factor, 4q26 . SEC24D could be a element of the COPII complicated concerned in macromolecule 

export from the endoplasmic reticulum (ER). The COPII complicated is liable for ER export of procollagen, among 

several alternative humor proteins. 

 

Phenotype 

Craniosynostosis, ocular proptosis, abnormality, distinctive countenance, and bone constitution just like OI sort IV 

with perennial long bone fractures. 
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Carpenter Syndrome designation – 

Genetic Testing  

Genetic checking may be a sort of medical test that identifies changes in chromosomes, genes, or proteins. The 

results of a genetic check will make sure or rule out a suspected genetic condition or facilitate confirm a person’s 

probability of developing or passing on a congenital disease. over one,000 genetic tests square measure presently in 

use, and a lot of square measure being developed. 

 

Several ways are often used for genetic testing: 

1. Molecular cistrontic tests (or gene tests) study single genes or short lengths of deoxyribonucleic acid to spot 

variations or mutations that cause a congenital disease. 

2. Chromosomal genetic tests analyze whole chromosomes or long lengths of deoxyribonucleic acid to ascertain if 

there square measure massive genetic changes, like an additional copy of a body, that cause a genetic condition.  

3. Biochemical genetic tests study the quantity or activity level of proteins; abnormalities in either will indicate 

changes to the deoxyribonucleic acid that end in a congenital disease.  

 

Diagnostic Testing  

1. X-rays to visualize for amalgamated (missing) sutures on the highest or sides of the top, or ridges on these 

sutures 

2. Diagnostic imaging, particularly CT scans, conjointly to visualize for amalgamated sutures or ridges on sutures 
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Treatments For Carpenter Syndrome 

Specific therapies for people with Carpenter syndrome square measure symptomatic and validating. as a result of 

craniosynostosis could generally end in abnormally multiplied pressure at intervals the os (intracranial pressure) and 

on the brain, early surgery is also suggested to assist forestall or correct premature closure of os sutures.  

 

Treatment goals target relieving pressure within the top, making certain enough area for the brain to grow, and 

correcting deformities of the os, face, fingers, or toes. Surgery on the os before age one, whereas the os bones square 

measure comparatively soft 

1. Minimally invasive surgery for infants younger than three months to open os sutures for traditional os and brain 

growth 

2. Traditional surgery for infants half-dozen months or older to correct the skull’s form 

3. Surgery to correct facial and jaw deformities 

4. Surgery to correct issues with the fingers or toes 

5. Orthodontic surgery to correct dental issues 

6. Speech therapy to assist with speech and language development 

 

References:- 
1. Alessandri JL, Dagoneau N, Laville JM, Baruteau J, Hébert JC, Cormier-Daire V. RAB23 mutation in a large 

family from Comoros Islands with Carpenter syndrome. Am J Med Genet A. 2010 Apr;152A(4):982-6. doi: 

10.1002/ajmg.a.33327. Citation on PubMed 

2. Hidestrand P, Vasconez H, Cottrill C. Carpenter syndrome. J Craniofac Surg. 2009 Jan;20(1):254-6. doi: 

10.1097/SCS.0b013e318184357a. Citation on PubMed 

3. Jenkins D, Baynam G, De Catte L, Elcioglu N, Gabbett MT, Hudgins L, Hurst JA, Jehee FS, Oley C, Wilkie 

AO. Carpenter syndrome: extended RAB23 mutation spectrum and analysis of nonsense-mediated mRNA 

decay. Hum Mutat. 2011 Apr;32(4):E2069-78. doi: 10.1002/humu.21457. Epub 2011 Feb 8. Citation 

on PubMed or Free article on PubMed Central 

4. Jenkins D, Seelow D, Jehee FS, Perlyn CA, Alonso LG, Bueno DF, Donnai D, Josifova D, Mathijssen IM, 

Morton JE, Orstavik KH, Sweeney E, Wall SA, Marsh JL, Nurnberg P, Passos-Bueno MR, Wilkie AO. RAB23 

mutations in Carpenter syndrome imply an unexpected role for hedgehog signaling in cranial-suture 

development and obesity. Am J Hum Genet. 2007 Jun;80(6):1162-70. Epub 2007 Apr 18. Erratum in: Am J 

Hum Genet. 2007 Nov;81(5):1114. Josifiova, Dragana [corrected to Josifova, Dragana]. Citation 

on PubMed or Free article on PubMed Central 

5. Alessandri JL, Dagoneau N, Laville JM, Baruteau J, Hébert JC, Cormier-Daire V. RAB23 mutation in a large 

family from Comoros Islands with Carpenter syndrome. Am J Med Genet A. 2010 Apr;152A(4):982-6. doi: 

10.1002/ajmg.a.33327. Citation on PubMed 

6. Hidestrand P, Vasconez H, Cottrill C. Carpenter syndrome. J Craniofac Surg. 2009 Jan;20(1):254-6. doi: 

10.1097/SCS.0b013e318184357a. Citation on PubMed 

7. Jenkins D, Baynam G, De Catte L, Elcioglu N, Gabbett MT, Hudgins L, Hurst JA, Jehee FS, Oley C, Wilkie 

AO. Carpenter syndrome: extended RAB23 mutation spectrum and analysis of nonsense-mediated mRNA 

decay. Hum Mutat. 2011 Apr;32(4):E2069-78. doi: 10.1002/humu.21457. Epub 2011 Feb 8. Citation 

on PubMed or Free article on PubMed Central 

8. Jenkins D, Seelow D, Jehee FS, Perlyn CA, Alonso LG, Bueno DF, Donnai D, Josifova D, Mathijssen IM, 

Morton JE, Orstavik KH, Sweeney E, Wall SA, Marsh JL, Nurnberg P, Passos-Bueno MR, Wilkie AO. RAB23 

mutations in Carpenter syndrome imply an unexpected role for hedgehog signaling in cranial-suture 

development and obesity. Am J Hum Genet. 2007 Jun;80(6):1162-70. Epub 2007 Apr 18. Erratum in: Am J 

Hum Genet. 2007 Nov;81(5):1114. Josifiova, Dragana [corrected to Josifova, Dragana]. Citation 

on PubMed or Free article on PubMed Central 

9. Alessandri, J.-L., Dagoneau, N., Laville, J.-M., Baruteau, J., Hebert, J.-C., Cormier-Daire, V.RAB23 mutation 

in a large family from Comoros Islands with Carpenter syndrome. Am. J. Med. Genet. 152A: 982-986, 

2010. [PubMed: 20358613, related citations] [Full Text] 

10. Altunhan, H., Annagur, A., Ors, R. The association of Carpenter syndrome and situsinversustotalis: first 

case report. Turk. Klin. J. Med. Sci. 31: 464-467, 2011.  

https://www.ncbi.nlm.nih.gov/pubmed/20358613
https://www.ncbi.nlm.nih.gov/pubmed/19165041
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3429868/
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1867103/
https://www.ncbi.nlm.nih.gov/pubmed/20358613
https://www.ncbi.nlm.nih.gov/pubmed/19165041
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pubmed/21412941
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3429868/
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pubmed/17503333
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1867103/
https://www.ncbi.nlm.nih.gov/pubmed/20358613
https://www.ncbi.nlm.nih.gov/pubmed?cmd=link&linkname=pubmed_pubmed&uid=20358613
https://doi.org/10.1002/ajmg.a.33327

