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Abstract 
Background: Arthrogryposis multiplex congenita (AMC) is a multi-spectral and multi factorial disease. Multiple joint contractures 
with deformities are the classical features of AMC. Often, AMC will be diagnosed by antenatal ultrasound. Rarely, when the 
sonological features of AMC is not kept in mind, it can lead to overcall. Multiple structural anomalies had been reported in AMC. But 
the presence of ASD in a case of AMC is rarely reported in the literature. 
Case Presentation: A 27-year-old female G3P0L0A2 came to the hospital in 37 weeks of gestation with severe lower abdominal 
pain. Emergency screening USG showed significant oligohydramnios with transverse fetal lie. Emergency caesarian section was done. 
Baby showed features of AMC which was totally unexpected. 
Conclusion: The lesson learnt from this case report is to look for fetal limbs movement to prevent the parental catastrophe. Proper 
genetic counseling is essential for the parents who had AMC child. The main aim of this article is to create awareness about the 
importance of looking the fetal limb moments during the antenatal USG. 
 
Keywords: Arthrogryposis, Antenatal USG, Fetal Movements, ASD, AMC. 
 
Introduction 
Background: Arthrogryposis multiplex congenita complex (AMC) is a multi-spectral and multi factorial disease. Multiple joint 
contractures with deformities are the classical features of AMC. Often, AMC will be diagnosed by antenatal ultrasound. Rarely, when 
the sonological features of AMC is not kept in mind, it can lead to overcall. Multiple structural anomalies had been reported in AMC. 
But the presence of Atrial septal defect (ASD) in a case of AMC is rarely reported in the literature. 
 
Case presentation: A 27-year-old female (G3P0L0A2) came to the hospital at her 37 weeks of gestational age with severe lower 
abdominal pain. All the antenatal checkup was done outside the hospital. She had two previous medical termination of the pregnancy 
(MTP), one at the three months of the gestation and next one at four months of the gestation in the past 5 years. MTP Indication being 
anomalous baby, but nature of the anomaly was not known. She was a housewife and her husbands were daily laborer by occupation 
and belong to low socioeconomic status. 
 

Child was born of second-degree consanguineous marriage.  Previously outside USG, done in first and second trimester 
showed normal fetal growth rate with no significant abnormalities. While USG done at 31 weeks showed breech presentation and 
features of small for gestation age. On admission, emergency USG showed significant oligohydramnios and transverse lie. Her blood 
group was AB positive. Hemoglobin level was 12.7gm/dl. Viral markers for HIV, HBsAg and VDRL were all negative. Emergency 
caesarian section was done. 
 

Late preterm, small for gestational age female baby was delivered. Baby did not cry immediately after birth, Cried after 
suction. APGAR score at 1 and 5 minutes were 6/10 and 9/10 respectively. Birth weight was 1760 gms. Multiple joint contractures 
were seen, which was unexpected on delivery of this child (Image 1). There is diffuse flexion deformity of all the four limbs with 
fingers showing ulnar deviation. Bilateral thumb and great toe were displaced proximally and out of plane with the all digits. Bilateral 
shoulders were in mild abducted position. No evidence of fractures. 
 

Length of the baby was 50 cm and head circumference were 30 cm. Moro’s, sucking and rooting refluxes were normal. No 
evidence of icterus, cyanosis and clubbing. Baby had no difficulty in breast feeding. No evidence of cleft lip or cleft palate. No 
mandibular abnormalities were seen. Examination of the spine was unremarkable. No polydactyly. Bilateral rocker bottom feet were 
seen. The sagittal suture was wide open. The examination of face shows low set ears with double helix. Auscultation of chest shows 
systolic murmur. The respiratory and abdomen examination were normal. 
 

Neurosonogram was unremarkable. USG examination of the abdomen was within normal limits. No renal anomalies were 
seen. Infant gram was taken, which showed deformity and contracture of all limbs. Bilateral elbows, wrist, knee and ankles were in 
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flexed position. Bone density appeared normal. No evidence of fracture. Chest and abdomen were unremarkable (Image 2). 
Echocardiogram shows tiny patent ductus arteriosus and ostium secundum type of atrial septal defect. USG examination of the hip 
was normal-Bilateral Graff type 1 hip. Thyroid function test was suggestive of hypothyroidism. Blood examination was otherwise 
unremarkable. USG examination of the neck shows normal size, echotexture and vascularity of the thyroid gland. Neonate was 
referred to orthopedic department for long term rehabilitation of contractures. Final diagnosis was late preterm, low birth weight, 
arthrogryposis multiplex congenita, congenital central hypothyroidism, ostium secundum atrial septal defect and tiny patent ductus 
arteriosus. Genetic analysis was not done in our institute since it is non-available. Parental counselling was given and advised for 
genetic counselling. Oral thyroxin and vitamin supplements were prescribed. Both the child and parents had to face the multiple 
challenges in future, it includes social, psychological or financial aspect. 
 
Discussion: Arthrogryposis multiplex congenita complex (AMC) is the rare syndrome with multiple varying spectrum of 
manifestation. The term arthrogryposis delivered from the Greek, which means “crooked joint”. The prevalence of AMC is 1 in 5100 
live birth (1). The incidence of AMC is 1 in 3000 live birth (2). The children are classified into 3 types, 1/3 will have limbs 
abnormalities alone, 1/3 will have limbs and multi system involvement with normal intelligence. Last third will have impaired 
intelligence (2). There are 400 different diseases had features of arthrogryposis and over 320 genes have been implicated in the cause 
of AMC (2). There are multiple synonyms for this disease that includes “multiple joint contracture”, multiple congenital contractures, 
“arthrogryposis”, “arthrogryposis multiplex congenita”, “amyoplasia congenita (3). Myodystrophia fetalis deformans, multiple 
congenital rigid joints (4), and classical arthrogryposis (5). Most severe form is fetal akinesia deformation sequence (2). The puzzling 
and one of the less understood features of arthrogryposis is the development of fibrous tissue around the immobile joint (2). The 
compensatory hypertrophy of the connective tissue is possibly related to the absent fetal limb movements in utero (5, 6). 
 
Etiology: Any factors which will interfere with the normal fetal movements will lead to arthrogryposis, which starts from the brain, 
spinal cord, nerve, neuromuscular junction and up to the muscles. (Reference 2, 7, 5). Maternal factors include connective tissue 
disorders, multiple sclerosis and myasthenia gravis and drug intake such as phenytoin, misoprostol, cocaine and curare can also lead to 
AMC (8, 5, and 6). Maternal viral infection can also lead to AMC. Other proposed theories include vascular compromise or insult in 
the fetus leading to anterior horn cell ischemia which manifest as AMC (5, 6). 
 

The classical clinical features of AMC are (6,8,9,10) 
1. Adducted and internally rotated shoulder 
2. Extended elbow. Flexion contracture (less common). (Our case had flexed elbow.) 
3. Palmar flexion with ulnar deviation of wrist. 
4. Pronation of the hand with clenched fist or thumb migrated proximally seen in the palm region. 
5. Flexion, abduction, and external rotation of the hip. 
6. Flexed knee 
7. Talipes equinovarus of the ankle 
8. Abnormal curvature of the spine 
9. Micrognathia of mandible 
10. Limited mobility of TM joint. 
11. Multiple carpal joint fusion 
12. Progressive scoliosis 
13. Absent deep tendon reflux. 
 

Inheritance: Various types of inheritance are seen in arthrogryposis. For example, autosomal dominant form is seen in distal 
arthrogryposis type I, autosomal recessive form is seen in Escobar syndrome. Mitochondrial inheritance, X-linked recessive and 
Sporadic types also have been reported in literature (3). 
 
Types: Various types for arthrogryposis multiplex congenita complex are described. They are primarily classified into the four major 
subtypes. 1. Amyoplasia, 2. Distal arthrogryposis 3. Arthrogryposes with CNS etiology, 4. Neuromuscular causes of arthrogryposis 
(1). 
 
Amyoplasia:(A- absence, Myo- Muscle, Plasia- formation.) This means absence of normal muscular development. The rate of 
occurrence is 1 in 10000 live births. (2) Usually, it is associated with bilateral symmetrical involvement of the all limbs. There is no 
hereditary component in Amyoplasia (1,2). MRI shows complete or near complete absence of musculature with preserved fascia, 
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vasculatures and adipose tissue (11,12). No malformation is usually seen involving CNS, GIT, GUT and CVS (10). The classical 
feature of Amyoplasia is normal neurological function or intelligence (2,5,6). 
 
Distal arthrogryposis: It is the group of inherited disorder which primarily affects the distal joints. It is further subclassified into ten 
sub-groups based upon their features in Table 1 (1,3) 
 
Arthrogryposis with CNS cause: Pathologies affecting the frontal lobe can also lead to arthrogryposes. MRI features in this type are 
bilateral frontal cortical atrophy with widened sylvian fissure, ventriculomegaly and diffuse spinal cord atrophy (7). 
 
Neuromuscular causes of arthrogryposis: Maternal factors like myasthenia gravis, or the presence of ACH receptor antibodies or 
any repeated administration of botulinum will lead to neuromuscular type of arthrogryposis (6). This group also includes congenital 
myopathic disorders. 
 
Imaging features: Antenatal USG and MRI are the investigation of choice. In addition to the most common finding of absence of 
fetal limb movements, there may be other associated multiple structural anomalies involving the CNS like corpus callosum or 
posterior fossa abnormalities seen. The GIT system shows omphalocele or gastroschisis. Cardiac abnormalities like cardiomegaly, 
pericardial effusion or single umbilical artery had been reported previously (13). Presence of ASD in case of AMC is rarely reported 
in the literature. 
 
Missing the Fetal limb movements: The real-time obstetric ultrasound studies can diagnose AMC (6). However, the presence of joint 
contractures can be missed in the ante natal scan (2). The persistent breech or transverse position of the fetus should raise the 
suspicion (8). The presence of any soft tissue markers like increased NT, ventriculomegaly and cystic hygroma may be associated 
with AMC (6). Increased awareness and deep understanding of this disease will lead to early recognition of this syndrome, which 
prevent catastrophe for both the parents and the child. 
 
Management: AMC requires multi-disciplinary treatment involving the geneticists, orthotic specialists, orthopedic surgeons, 
physiotherapists and pediatricians (3). Aim of the overall management of AMC is giving the patient ability to do his /her basic needs 
with no or less support from others (8). 
 
Conclusion: AMC is a multispectral disorder with many etiologies and has varied clinical presentation. The main aim of this article is 
to create awareness among the sonologists to look for the fetal limb movements. By which AMC can be diagnosed or suspected so 
that it can prevent the future catastrophe to the parents and the child. The sole purpose of this article is not to point out the mistake but 
to create awareness. 
 
List of abbreviation 
1. AMC- Arthrogryposis multiplex congenita. 
2. ASD- Atrial septal defect. 
3. USG- Ultrasonogram. 
4. MTP- Medical termination of the pregnancy. 
5. HIV- Human immunodeficiency virus. 
6. HBsAg-Surface antigen of the hepatitis B virus. 
7. VDRL- venereal disease research laboratory. 
8. APGAR- Appearance, Pulse, Grimace, Activity, and Respiration. 
9. PDA- Patent ductus arteriosus. 
10. TMJ- Temporomandibular joint. 
11. MRI- Magnetic resonance imaging. 
12. CNS- Central nervous system. 
13. GIT- Gastrointestinal system. 
14. GUT- Genitourinary system. 
15. CVS- Cardiovascular system. 
16. ACH- Acetylcholine. 
17. NT- Nuchal Translucency. 
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Table 1: Ten types of distal arthrogryposis with their features 
 

  Type Features  
1 Camptodactyly, clubfoot with missing interdigital folds. 
2 Also knows as Freeman-Sheldon syndrome or “whistling face” syndrome. 

Limb contracture with associated scoliosis and multiple oropharyngeal 
anomalies. 

3 Also known as Gordon syndrome. Limb contracture with associated cleft 
palate and stunted growth. 

4 Limb contracture with associated scoliotic spine. 
5 Limb contracture with associated ocular anomalies. 
6 Limb contracture with associated 7 and 8th Nerve abnormalities 
7 Limb contracture with associated stunted growth, trismus and pseudocamptodactyly. 
8 Scoliosis, palatoschisis, and malignant hyperthermia during general 

anesthesia. 
9 Limb contracture with associated features of Marfan syndrome. 
10 Congenital foot plantar flexion contractures. 
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Image 1: Clincal photograph of the neonate shows bilateral flexed elbows, wrist, knee and ankle joints. The plane of the bilateral great 
toe/ thumb is displaced from the rest of the toe/finger. 
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Image 2: Bedside babygram of the neonate including all four limbs shows deformity and contracture of all four limbs. Bilateral 
elbows, wrist, knee and ankles are in flexed position. Bone density appear normal. No evidence of fracture. Spine does not show any 
segmentation abnormality. 
 
 
 


