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Case Report

Introduction

Following the description of a malformative syndrome of 
the caudal part of the spine in 1852 by Geoffroy Saint-
Hilaire and Hohl,1 the term caudal regression syndrome 
was first used by Duhmel in 1964. It refers to an agenesic 
malformative disorder of the distal part of the spine and 
associates many other anomalies that may be orthopedic, 
neurological, genitourinary, cardiovascular, or gastroin-
testinal. While its etiopathogeny is still poorly under-
stood, research has established a clear relationship 
between maternal diabetes and caudal regression syn-
drome.2 The diagnosis of this malformation is easy after 
birth thanks to the clinical confrontation and standard 
radiography while ultrasound and MRI allow the search 
for other associated visceral anomalies.

Observation

We received a 5-month-old infant from a non-consan-
guineous marriage and second of a sibling group for a 
chronic constipation exploration. The interrogation 
revealed a poorly followed pregnancy and a dystocic 
delivery which was responsible for a fracture of the left 
femur and a brachial paralysis; there was no history of 
malformation among the siblings, and the mother never 
had diabetes before. While the clinical examination 
showed a deformation Manuscript (without Author 
Details) Click here to view linked References of the cau-
dal part of the spine (Figure 1), there was also a caudal 

skin dimple and a medial dorsal lumbar bony protrusion. 
No other striking signs stood out during the rest of the 
somatic examination.

Standard radiographs of the pelvis, lower limbs (A, B) 
and dorsolumbosacral spine in profile (C) (Figure 2), 
showed, in addition to agenesis of the last lumbar vertebrae 
and sacro-coccyx, a consolidated fracture of the left femur, 
a shrunken pelvis, shortened femurs, and abduction of the 
thighs with knee flexion. The diagnosis of caudal regres-
sion syndrome was then retained. Abdominal ultrasound 
and spinal cord MRI were also performed in order to 
search for other potentially associated lesions (Figure 3).

Discussion

The caudal regression syndrome is a rare malformative 
syndrome (1-5 cases/100 000 births) of poorly known etio-
pathogeny, usually occurring in children of diabetic moth-
ers.2 It includes all agenesis or hypoplasia of the caudal 
pole of the fetus or the newborn and is often manifested by 
the absence or hypoplasia of the last lumbar vertebrae and 
the sacrococcyx. This multifactorial condition is thought 
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to be due to abnormal mesodermal development before 
the fourth week of gestation and is often associated with 
maternal hyperglycemia, infectious, ischemic, toxic, or 
genetic conditions.3 A range of disorders can be observed 
in this condition, including abnormalities2,4,5:

-	 orthopedic such as femoral shortening, clubfoot, 
kypho-scoliosis;

-	 genitourinary anomalies such as agenesis, dys-
plasia (horseshoe kidney, ureteral duplication) or 
ectopy;

Figure 1.  (A) Hip abduction and irreducible knee flexion attitude. (B) Caudal skin dimple. (C) Medial dorsal lumbar bone 
protrusion.

Figure 2.  Standard radiographs of profile (A, B) and front (C): absence of visualization of the last lumbar vertebrae and sacro-
coccyx, consolidated fracture of the left femur.
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-	 gastrointestinal issues such as esophageal and 
duodenal atresia or anorectal malformations 
which, associated with sacro-coccygeal agene-
sis and a pre-sacral mass, define the curarino 
syndrome;

-	 neural tube defects such as attached cord, diaste-
matomyelia, lipomyelomeningocele, and congen-
ital narrow spinal tract;

-	 cardiovascular conditions including pulmonary 
hypertension, atrial and ventricular septal defects, 
and patent ductus arteriosus.

Clinically, children with this syndrome present  
a variety of symptoms dominated by genitourinary 

disorders such as incontinence, gastrointestinal disor-
ders represented by chronic constipation and inconti-
nence, as well as neurological disorders affecting the 
lower limbs.6 The diagnosis of this condition is first 
made antenatally by obstetrical ultrasound which notes 
a shortening of the craniocaudal length and femoral 
length at the end of the first trimester or the absence of 
visualization of the sacrum in the second and third tri-
mesters. Postnatally, the diagnosis can be easily made 
thanks to standard radiology confirming a strong clini-
cal suspicion of a “frog-like” or “Buddha-like” appear-
ance of the lower limbs, which corresponds to an 
abduction deformity of the hips with irreducible flex-
ion of the knees.2

Figure 3.  Sagittal (A), coronal (B), and axial (C) sections STIR and T2: agenesis of the last three (3) lumbar vertebrae (L3, 
L4, and L5) and of the sacro coccyx with overlapping of the two (2) iliac wings; Squaring of the medullary cord in front of D11 
extending at the posterior level by a tapered cord stopping at L2; no visceral abnormalities. 
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The role of ultrasound and magnetic resonance 
imaging in this syndrome is mainly to study the mar-
row and to determine other associated visceral disor-
ders which may in some cases be life-threatening. Thus 
5 forms of increasing severity have been described by 
Renshaw7: type 1 (unilateral total or partial sacral 
agenesis); type 2 (variable total lumbar and sacral 
agenesis and ilia articulating with the sides of the low-
est vertebra); type 3 (variable lumbar and total sacral 
agenesis ); type 4 (partial fusion of the soft tissues of 
the 2 lower limbs); and type 5 (sirenomelia or siren 
syndrome corresponding to complete fusion of the 
lower limbs forming a single femur and tibia with addi-
tional anomalies).

Another classification that is based on the position of 
the cone had been proposed by Pang8 divides this syn-
drome into 2 groups: group I corresponds to a cone end-
ing above the inferior border of the L1 vertebrae at the 
risk of a significant sacral deficit, whereas group 2 cor-
responds to a cone ending caudally to the inferior bor-
der of the L1 vertebrae. In the latter group, the medullary 
cone is prolonged by a thick terminal filum (65%).

In the present case, ultrasound and MRI allowed to 
eliminate associated visceral anomalies, and there was 
an incomplete agenesis of the lumbar vertebrae and total 
of the sacro coccyx with a medullary cone ending at the 
height of D11. This allowed us to retain the diagnosis of 
caudal regression syndrome type IV group I in accor-
dance with the respective classifications of Renshaw 
and Pang. In terms of chronic constipation, the diagnosis 
was obvious in this patient due to the presence of caudal 
dysmorphic syndrome—which is not always the case, 
especially for minor injuries (type I).

This implies the inclusion of a spinal exploration in 
the workup of chronic constipation of non-obvious 
cause in children. Furthermore, given the plurality of 
forms, it follows that the management of this condition 
will depend on the subtype in question. That will be 
based largely on supportive and symptomatic measures, 
during which we may have to resort to surgery depend-
ing on the systems affected.

Conclusion

The caudal regression syndrome is a rare complex 
malformation associated with chronic constipation. Its 
discovery implies a complete malformative assess-
ment with magnetic resonance imaging as the gold 
standard. It can occur in children of non-diabetic 
mothers, hence the interest of a regular follow-up of 
pregnancies.
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