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ABSTRACT

Caudal agenesis is a rare pathology, its diagnosis and fetal evaluation are complex.
The presence of closed spinal dysraphism at the level of the sacrum should compel
us to evaluate the anatomy of the sacrum. The evaluation of the medullary cone is
very useful to evaluate and exclude closed spinal dysraphism and caudal agenesis.
We report a rare case of caudal agenesis.
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RESUMEN

La agenesia caudal es una patologia poco frecuente; es dificil su diagnéstico y
evaluacion fetal. La presencia de disrafismo espinal cerrado a nivel del sacro debe
obligarnos a evaluar la anatomia del sacro. La visualizacién del cono medular es una
forma muy util en la evaluacion y descarte de disrafismo espinal cerrado y agenesia
caudal. Comunicamos un caso poco frecuente de agenesia caudal.

Palabras clave. Sacro, agenesia, Disrafia espinal, Médula espinal, Anomalias
congénitas.

INTRODUCTION

Caudal agenesis is a rare disorder that involves multiple caudal struc-
tures. The approximate incidence is 0.01 to 0.05 per 1, 000 liveborn.
It has been related to pre-pregnancy diabetes as a risk factor (1 per
350 liveborn)™. It has many denominations, such as sacral agenesis or
caudal regression, but the pathophysiology goes beyond sacral bone
affection or isolated regression process. Therefore, the correct denom-
ination is still controversial®@.

Although, the most severe defects can be diagnosed in the earliest
years of life or prenatally, most of them are detected during childhood
and adolescence. This is due to the great variety of phenotypic presen-
tations. One of the most frequent associations is with closed spinal
dysraphism. A prenatal case of caudal agenesis associated with closed
spinal dysraphism is presented and the literature is reviewed.

CASE REPORT

A 28-week primigravida was transferred to the hospital due to suspi-
cion of spina bifida. She denied history of pre-pregnancy diabetes. Ul-
trasound showed a fetus in podalic presentation with a huge tumor at
the lumbosacral region with cystic pattern and covered with skin and
trabeculations that corresponded with neural tissue. It was possible to
visualize the spinal cord down to the level of the lesion in the sacral
region; vertebrae could not be seen optimally (Figures 1 and 2). The di-
agnosis of closed spinal dysraphism was made, with suspicion of sacral
agenesis. The evaluation of the fetal skull and brain did not find alter-
ations; normal posterior cerebral fossa, left renal agenesis, and rest of
anatomical evaluation within normal. Fetal biometry was adequate for
gestational age.
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Delivery was by cesarean section at 38 weeks
of gestation of a 2 865 g female newborn, Ap-
gar score 9-9. The newborn presented a soft
tissue tumor of 10 x 8 cm approximately (Figure
1C) covered with skin at the sacrum level and
the left leg was equinovarus with muscle hyp-

otrophy and monoparesis. There were no ano-
rectal malformations. Hip radiography showed
alteration of both femoral heads and acetabula,
with predominance in the left hip, and absence
of the left hemisacrum from S2 (Figure 3A). To-
mography of the brain was normal. Abdomen

FIGURE 1. A: SAGITTAL SECTION AT THE LEVEL OF THE LUMBOSACRAL COLUMN SHOWING ANECHOIC TUMOR COVERED WITH SKIN (YELLOW ARROW). B: CoroNAL
SECTION AT THE LEVEL OF THE SACRAL COLUMN, WHITE ARROWS SHOW SACRAL VERTEBRAL BODIES AND ANECHOIC TUMOR WITH NEURAL TISSUE INSIDE COVERED
WITH SKIN (YELLOW ARROW). C: PHOTOGRAPH OF THE LUMBOSACRAL REGION OF THE NEWBORN, WITH A PREDOMINANTLY LEFT TUMOR WITH ALTERATIONS IN SKIN

COLORATION.

FIGURE 2. A: SAGITTAL SECTION OF THE LUMBOSACRAL SPINE SHOWING THE LEVEL OF THE MEDULLARY CONE THINNED, REACHING THE CLOSED DYSRAPHISM. B:
RESONANCE OF THE SACRAL SPINE REVEALING HOW THE MEDULLARY CONE IS FIXED TO THE NEURAL DEFECT, WITH MARKED THINNING. THIS CAN ALSO BE SHOWN IN
THE ULTRASOUND IMAGE IN C. THE YELLOW ARROW MARKS THE MEDULLARY CONE ANCHORED AT THE LEVEL OF THE SACRUM AND WITH ABNORMAL MORPHOLOGY.
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ultrasound showed left renal agenesis. Spine
resonance showed a skin covered meningocele
with an extensive defect in the posterior arches
and hemisacrum from S2, S3, S4 and S5, with
protrusion of the dural sac, which extended into
the perineal region. The low implantation spi-

nal cord was determined down to the S2 level.
Hipotrophy was detected in the left iliopsoas
muscles, thigh and gluteus (Figure 4). Review of
the prenatal images showed agenesis of the left
hemisacrum (Figure 3B), which was correlated
with the hips radiographs.

FiGURE 3. A: NEWBORN HIP RADIOGRAPH SHOWS THE RIGHT HEMISACRUM WITH PERSISTENCE OF ABNORMAL-LOOKING S1, BUT THE LEFT SIDE OF THE VERTEBRA
1S STILL VISIBLE. IT WOULD CORRESPOND TO A TYPE IV B (UNILATERAL SUBTOTAL HEMISACRUM) OF THE PANG CLASSIFICATION (BOX DRAWING). B: CORONAL FETAL
ULTRASOUND SECTION SHOWING THE RIGHT HEMISACRUM. UNILATERAL SACRAL AGENESIS, ACCORDING TO RENSHAW'S SIMPLIFIED CLASSIFICATION (INSET DRAWING).

FIGURE 4. A: RESONANCE SAGITAL SECTION SHOWING ABSENCE OF THE SACRUM. THE MENINGOCELE COVERED BY SKIN IS OBSERVED, WITH AN ABNORMAL
MEDULLARY CONE FIXED TO THE LESION. B: CORONAL SECTION OF THE COLUMN PARTIALLY SHOWING THE SACRAL VERTEBRAL BODIES ON THE RIGHT SIDE (vELLOW
ARROW). C: AXIAL SECTION AT THE LEVEL OF S1 SHOWS THE VERTEBRAL BODY WITH AN ABNORMAL APPEARANCE, WITH A RECOGNIZABLE RIGHT SIDE (YELLOW

ARROW), BUT THE LEFT HEMIVERTEBRA IS HYPOPLASTIC. WHITE LINE AT ST LEVEL.
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She underwent meningocele plasty, finding two
cystic cavities, one extensive with citrine fluid
and the other small with clear fluid, in contin-
uation both with the intraspinal and subarach-
noid space. The nerve roots were contained in
the intraspinal space, but protruded by default.
The baby had an infection at the surgical site and
was discharged 42 days after surgery.

DiscussioN

Caudal agenesis is a complex disorder of spinal
development, which not only involves alterations
of the sacrum and coccyx, but also with neural,
gastrointestinal and urological components. It
has its embryological origin in the alteration of
the development of the caudal eminence, the
caudal notochord and secondary neurulation,
which explains the great variety of phenotypes
of the disease!?. It can present as partial or total
absence of the vertebral bodies of the coccyx,
sacrum, lumbar or thoracic spine, with a variable
and inconstant degree of spinal, nephrourologi-
cal, anorectal or cardiac malformations.

Sometimes it is part of syndromes such as
VATER (vertebral anomalies, anal atresia, tra-
cheo-esophageal fistula, renal/radial anoma-
lies), OEIS (omphalocele, cloacal exstrophy, im-
perforate anus, spinal defects), and Currarino
(sacral agenesis, presacral mass and anorectal
anomaly triad)3.

This disease can be classified in two types, con-
sidering it as a complex spinal dysraphism (when
the medullary shape is assessed): type | - abrupt
termination of the medullary cone with great
involvement of the lower vertebral bodies - and
type Il - as anchored, extended and thin spinal
cord, usually associated with an intraneural li-
poma, terminal myelocystocele or lipomyelo-
meningocele®. Other frequently used classifi-
cations are Renshaw's (1978)® and Pang's (1993)
© both based on the radiological appearance of
the sacrum (total, partial hemisacral agenesis or
variants) and its relationship with the iliac bones
and lumbar spine. Figure 3 shows the compari-
son of both classifications applied to the case.

Prenatal ultrasound evaluation, in case of a sus-
picion of caudal agenesis, should be based on:
fetus of a diabetic mother, sacral spinal dysra-
phism or fetal syndromes of known association
with the disease. If possible, we must determine
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the type of sacrum agenesis by volumetric re-
construction of the bone. We recommend in pre-
natal diagnosis to use Mottet's proposal”, which
is a Renshaw simplification, in type I: partial or
total unilateral agenesis, type Il: asymmetric
partial bilateral agenesis, and type Ill: total agen-
esis. Perform a systematic search for closed
spinal dysraphisms by visualizing the fetal med-
ullary cone (position: anchored medullary cone;
and shape: abrupt or truncated medullary cone)
(Figures 2 and 4). Then, make a systematic re-
view of associated malformations: gastrointesti-
nal, nephrourological and spinal (hemivertebral
or deformities), and particularly the anorectal
malformations®.

Multiple reports of isolated cases of prenatal di-
agnosis have been published, but the most ex-
tensive fetal series are related to closed spinal
dysraphism. Morel® reports 19 cases collected
in 9 years in a single referral center, classifying
sacral agenesis as partial or total: 12 cases were
partial and 2 total agenesis. He also considered
4 cases of abnormalities of segmentation (sacral
hemivertebra) and one of angulation distur-
bance. Fourteen cases presented closed spinal
dysraphism, 8 cases with anchored medullary
cone, 5 with truncated medullary cone, and 1
terminal filum lipoma. In associated defects, 8
cases presented anorectal malformations and 5
nephrourological.

In a retrospective series of 10 years of prenatal
diagnosis, Mottet” presents 10 cases and re-
lates them to alterations in the visualization of
the fetal medullary cone. He classifies the agene-
sis according to a Renshaw simplification applied
to prenatal diagnosis (Figure 3B), finding 40%
with anchored medullary cone and 20% truncat-
ed medullary cone. 90% of the cases presented
closed spinal dysraphism. Most of the cases with
a medullary cone in normal position (medullary
level) were associated with spinal lipoma. The
defects of other systems were, with high fre-
quency, anorectal and nephrourological malfor-
mations, two cases were classified as Currarino
syndrome and one as VACTER.

The association between spinal dysraphism and
caudal agenesis is also described in pediatric se-
ries. Balioglu® reported 20 cases of closed spinal
dysraphism in 38 cases of caudal agenesis; 45%
had an anchored medullary cone and 20% had
a terminal filum lipoma/lipoma. Likewise, Ena-
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mi-Naeni, in a cohort of 50 patients, found 44
with some type of spinal dysraphism, anchored
spinal cone in 29 cases and 12 with lipomyelo-
meningocele?, Jeelani, in the 17-year retrospec-
tive analysis of pediatric patients with caudal
agenesis with closed spinal dysraphism, reports
22 cases, 13 diagnosed in the first year of life,
mainly in relation to VACTER or OEIS. The most
frequent closed dysraphism was the anchored
medullary cone (14 cases), mainly presenting
in adolescents. On the other hand, lipomatous
malformations with anchored medullary cone
(8 cases) were diagnosed in children under one
year.

Finally, in the event of any lumbo-sacral spinal
dysraphism (especially closed ones), we must
evaluate the sacrum, in search of caudal agene-
sis. Limitations in the ultrasound visualization of
the sacrum prenatally make it advisable to use
the simplified Renshaw classification. It is very
difficult to establish neurological or locomotion
prognosis in the prenatal evaluation.

REFERENCES

1. Mottet N, Chaussy Y, Auber F, Guimiot F, Arbez-Gindre F,
Riethmuller D, et al. How to explore fetal sacral agenesis
without open dysraphism key prenatal imaging and clin-
ical implications. ] Ultrasound Med. 2018;37(7):1807-20.
DOI:10.1002/jum.14522

2. Lee]Y, Pang D, Wang KC. Caudal agenesis and associated

spinal cord malformations. In: Di Rocco, Concezio, Pang,
Dachling, Rutka, James T (Eds.). Textbook of Pediatric Neu-
rosurgery. Springer International Publishing 2017. DOI
10.1007/978-3-319-31512-6_119-1

Jeelani Y, Mosich GM, McComb JG. Closed neural tube de-
fects in children with caudal regression. Childs Nerv Syst
2013;29:1451-7 DOI 10.1007/500381-013-2119-3

Tortori-Donati P1, Rossi A, Cama A. Spinal dysraphism: a
review of neuroradiological features with embryological
correlations and proposal for a new classification. Neurora-
diology. 2000;42(7):471-91. DOI: 10.1007/5002340000325

Renshaw TS. Sacral agenesis. ] Bone Joint Surg Am.
1978;60(3):373-83

Pang D, Hoffman HJ. Sacral agenesis with progressive neuro-
logical deficit. Neurosurgery. 1980;7:118-26.

Mottet N, Martinovic J, Baeza C, Guimiot F, Bault JP, Aubry
MG, et al. Think of the conus medullaris at the time of diag-
nosis of fetal sacral agenesis. Fetal Diagn Ther 2017;42:137-
43.DOI: 10.1159/000451080

Morel B, Friszer S, Jouannic JM, Ducou Le Pointe H, Blon-
diaux E, Garel C. Prenatal sacral anomalies leading to the
detection of associated spinal cord malformations. Fetal
Diagn Ther. 2017;42:294-301. DOL: 10.1159/000457795

Balioglu MB, Akman YE, Ucpunar H, Albayrak A, Kargin D,
Atici Y, et al. Sacral agenesis: evaluation of accompanying
pathologies in 38 cases, with analysis of long-term out-
comes. Childs Nerv Syst. 2016;32(9):1693-702. doi: 10.1007/
s00381-016-3022-5

Emami-Naeini P, Rahbar Z, Nejat F, Kajbafzadeh A, El Khash-
ab M. Neurological presentations, imaging, and associated
anomalies in 50 patients with sacral agenesis. Neurosurgery.
2010;67(4):894-900. DOI: 10.1227/NEU.0b013e3181eb500d

Rev Peru Ginecol Obstet. 2020;66(4) 5



