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INTRODUCTION 

Meckel Gruber syndrome (MGS) was first described by 

Johann Friedrick Meckel in 1822. In 1934, G.B. Gruber 

published reports on individuals with Meckel syndrome 

(MKS) and named the disorder as dysencephalia 

splanchnocystica.1-4 It is a rare, lethal, ciliopathic genetic 

disorder with autosomal recessive inheritance 

characterizedby renal cystic dysplasia, central nervous 

system malformations, polydactyly, hepatic developmental 

defects and pulmonary hypoplasia secondary to 

oligohydramnios.5-8 It has wide phenotypic variations 

showing abnormalities of lip, palate, eye, ductal plates of the 

liver, cardiovascular and genital systems.7,8 Other variants 

described include MKS2 in the Middle East and Northern 

African families, and recently MKS3.3 A high incidence of 

MKS has been reported in Gujarati Indians.5 Authors report 

a case of MGS suspected in the second trimester antenatal 

ultrasonogram examination which was further evaluated by 

foetal MRI and a strong possibility of foetal MKS was 

considered and the couple was counselled for termination of 

pregnancy.  

CASE REPORT 

A 26-year-old G3P1L1A1 lady of Gujarati descent, with 

non-consanguineous marriage, presented at 15 weeks of 

gestation for routine antenatal check-up. Transabdominal 

ultrasound showed a single live foetus at 15 weeks of 

gestation, placenta fundo-posterior, liquor grossly 

reduced and an occipital bony defect measuring 0.8 

cmX0.8 cm with herniation of brain (Figure 1). Foetal 

MRI was done for detailed foetal evaluation as it could 

not be performed properly by ultrasound due to decreased 

liquor. MRI confirmed the presence of occipital 

encephalocele with herniation of cranial contents and 
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revealed additional findings of polydactyly involving all 

four limbs and bilateral polycystic kidneys. She had 

history of severe oligohydramnios in previous pregnancy 

detected at 18 weeks of gestation followed by 

spontaneous abortion. There was no documentation of the 

findings of previous pregnancy.  

The triad of features in current pregnancy were strongly 

suggestive of MGS and the couple was counselled for 

termination of pregnancy in view of 100% mortality with 

this condition, which was subsequently done with 

Misoprostol.  

 

Figure 1: USG of fetal skull showing 8 mm X 8 mm 

defect in occiput with outpouching of cranial contents 

suggesting occipital encephalocele. 

 

Figure 2:  Side view of abortus showing occipital 

encephalocele. 

A dead male abortus with macerated skin measuring 20 

cm in length and weighing 90 gm was delivered. A 

closed neural tube defect (NTD) was identified in occiput 

consistent with our radiological finding of occipital 

encephalocele. A bony defect in occiput measuring 

0.8X0.8 cm with outpouching of contents of the brain 

covered with membranes was documented on side view 

and posterior view of the abortus (Figure 2, 3).  

 

Figure 3: Posterior view of abortus showing occipital 

encephalocele. 

The abdomen was distended with thinned out abdominal 

wall likely due to enlarged polycystic kidneys occupying the 

abdominal cavity and compressing the abdominal wall 

(Figure 4).  

 

Figure 4: Distended Abdomen of abortus with 

micrognathia. 

An additional digit on the ulnar margin of both hands and 

lateral to the 5th toe in both lower limbs was identified 

signifying postaxial polydactyly involving all 4 limbs 

(Figure 5, 6).  

Foetal autopsy was performed, after taking consent from 

the patient, for further detailed evaluation of the abortus. 

The abdominal wall was found to be papery thin with 
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intestine compressed onto the anterior abdominal wall 

due to retroperitoneally enlarged kidneys (Figure 7).  

 

Figure 5: Upper limb of the abortus showing Post 

Axial Polydactyly.  

 

Figure 6: Lower limbs of the abortus showing Post 

Axial Polydactyly. 

 

 Figure 7: Post-mortem of the abortus showing 

bilateral polycystic kidney occupying the abdominal 

cavity completely. 

On gross examination, the kidneys measured 3.5X 

3.0X2.5 cm with smooth external contour and the 

specimen was sent for histopathological examination 

(Figure 8). Microscopy of both the kidneys showed 

numerous cysts lined by a single layer of low cuboidal 

epithelial cells confirming polycystic kidneys.  

 

Figure 8: Bilateral Polycystic kidney of the abortus 

obtained after post-mortem (3.5X3.0X2.5 cm). 

Foetal Karyotype by FISH was performed which ruled out 

Tri 13. In present case the abortus had occipital 

encephalocele, polydactyly, cleft palate and bilateral 

polycystic kidneys. Foetal karyotype by FISH ruled out 

Trisomy 13.  

DISCUSSION 

MGS is prevalent worldwide, with equal male and female 

sex ratio with around 200 case reports till date.4,7,8 The 

incidence worldwide has been reported as 1 in 13,250 to 

1 in 1,40,000 live births.3 The incidence of MGS in 

Gujarati Indians is as high as 1:1300. MGS is mapped to 

6 different loci on different chromosomes 17q21-24 

(MGS1), 11q13 (MGS2), 8q21.3q22.1 (MGS3), 

12q21.31-q21.33 (MGS4), 16q12.2 (MGS5), and 4p15.3 

(MGS6). This mapping suggests genetic heterogeneity. 

Meckel-Gruber syndrome is a condition that belongs to 

ciliopathies, a category of diseases thought to be caused 

by dysfunction of cilia and flagella.9,10 Other known 

ciliopathies include primary ciliary dyskinesia, Bardet-

Biedl syndrome, Alstromsyndrome, Joubert syndrome, 

polycystic kidneys and liver disease, nephronophthisis 

and some forms of retinal degeneration. The central 

nervous system (CNS) malformation ranges from total 

craniorachischisis to a partial defect of the corpus 

callosum. In CNS, the most typical malformation is 

microcephaly with a sloping forehead and occipital 

meningoencephalocele. The occipital encephalocele 

results from an apical defect of the occipital bone or 

enlarged posterior fontanelle.3 The abnormalities of the 

head and neck such as anencephaly, cerebral or cerebellar 

hypoplasia, hydrocephalus with or without Arnold-Chiari 

malformation, absence of olfactory tract or lobe, absence 

of corpus callosum and septum pellucidum may also be 



Chandra R et al. Int J Reprod Contracept Obstet Gynecol. 2019 Jul;8(7):2919-2922 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 8 · Issue 7    Page 2922 

seen in this condition.  Microphthalmia, cleft palate, 

micrognathia, ear abnormalities and short neck may also 

be seen.3 The kidneys are grossly enlarged by mid-

trimester due to cystic changes.3,5,8 Cystic dysplasia of the 

kidneys is the most constant characteristic feature of 

MGS. Due to this, there is oligo-hydramnios and 

pulmonary hypoplasia which is the main cause of death. 

Kidneys may be enlarged 10-20 times the normal size. 

Postaxial polydactyly is a frequent finding in MGS. Club 

foot is common because of oligo or anhydramnios. 

Other organ involvement includes intrahepatic bile duct 

anomalies and fibrotic changes in the portal areas of the 

liver, duct dilatation and periductal fibrosis in pancreas, 

hypoplastic or ambiguous genitalia, congenital heart defects, 

cleft lip and palate. Malformations like cleft lip, cleft palate, 

polydactyly, syndactyly and congenital heart defect occur in 

relatives of MGS more frequently than expected.8 

Chromosome analysis is essential to exclude trisomy 13, 

which mimics Meckel-Gruber syndrome. Trisomy 13 

carries a 1% recurrence risk, as opposed to the 25% 

recurrence rate for Meckel-Gruber syndrome. Linkage or 

mutation analysis is not yet available. The mortality is 

100% and most babies die in utero or shortly after birth. 

Pulmonary hypoplasia is the leading cause of death and 

other causes include liver and renal failure. 

CONCLUSION 

MGS is rarely encountered in clinical practice and 

diagnosed incidentally on antenatal ultrasound 

evaluation. A detailed family history, accurate prenatal 

diagnosis with ultrasonography and measurement of 

alpha-fetoprotein levels in amniotic fluid are essential in 

diagnosing MGS.  

In pregnancy complicated by MGS, counselling for 

abortion and evaluation of recurrence risk in the future 

pregnancies are important. In conclusion, Meckel-Gruber 

syndrome is a rare autosomal recessive condition that has 

100% mortality, the diagnosis should be made possible 

antenatally with modern ultrasound techniques and the 

parents should be fully counselled regarding the 

recurrence risk in future pregnancies. 
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