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Sacral agenesis is associated with congenital anomalies
of the spine and spinal cord, and the classical neuroimag-
ing features have been described [1-3]. The antemortem
recognition of syringomyelia in the setting of sacral agene-
sis has not been reported before. We present 3 cases.
These cases were identified from a review of an institu-
tional series of 22 patients with sacral agenesis/dysgene-
sis, 10 of whom have undergone magnetic resonance
imaging (MRI) to date. The neuroimaging of sacral agene-
sis and sacral dysgenesis is the subject of an ongoing
review at our institution, but because of the unanticipated
incidence of syringomyelia of the thoracic cord, we
present these cases as a separate report.

Case Reports

Case No. 1

A 3.15kg (6-Ib 15-0z) male was born at term to a mother with
insulin-dependent diabetes mellitus. Bilateral talipes equinovalgus
was noted. Braces were placed at 6 months, and the child com-
menced walking at 18 months with obvious delay in gross motor
milestones. Plain radiographs of the spine showed the absence of $2
through the coccyx. Examination proved distal extremity symmetri-
cal atrophy and mild plantar flexion weakness, absence of ankle
reflexes but preservation of normal sensation. Neurogenic bowel and
bladder were obvious with no bowel control and a spastic dribbling
bladder. The patient returned at 5 years of age with increased toe
walking and complaints of bilateral lower extremity pain. Objective
examination remained unchanged. MRI (fig. 1) of the thoracic and
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Sacral Agenesis Associated
with Spinal Cord Syrinx

The antemortem diagnosis of syringomyelia in the setting of sacral agenesis
has not been reported before. We describe the clinical and neuroimaging fea-
tures in 3 patients. None has required surgical intervention to date.

lumbaosacral spine revealed a bluntly ending conus medullaris at T12
and a small thoracic syrinx. The craniocervical region was not
imaged. The lower extremity pain resolved without specific treat-
ment, and the patient has been followed for 3 years with no change in
e¢xamination.

Case No. 2

A 2.6-kg (5-Ib 12-0z) male was delivered by cesarean section at 33
weeks of gestation because of fetal distress. The mother had gesta-
tional diabetes mellitus. The child walked at 18 months, He never
achieved bowel or bladder control. Examination at 6 years of age
revealed a palpable step-off at the sacrurm with no cutaneous stigmata
and a normal neurclogical sensorimotor examination. Anal sphincter
tone was normal, although contractility was diminished. He had
symmetrical lower extremity reflexes. Plain radiographs revealed
complete absence of 83 through the coccyx. MRI (fig. 2) revealed
blunt termination of the conus at 1.1 and a thoracic syrinx from T5 to
T7. The remainder of the vertebral and spinal cord imaging was nor-
mal. There was no evidence of a Chiari malformation, The patient
has remained neurologicafly unchanged over the past 2 years.

Case No.3

A 2.7-kg (6-1b) male was born by cesarean section. There was no
history of maternal or familial diabetes. The patient was referred for
neurosurgical evaluation at 9 months of age. Examination revealed
imperforate anus and calcancovalgus deformities of both feet. The
patient had multiple cardiac anomalies including a unicameral ven-
tricle and pulmonary artery stenosis. Neurological examination re-
vealed no ankle plantar flexion power, but toe flexion and ankle and
toe dorsiflexion were preserved, The patient had sacral dysgenesis
with right hemisacral malformation, and MRI showed a blunt wedge-
shaped conus at the L2 level with a thoracic syrinx at the T7 level
(fig. 3). There was no Chiari malformation. There has been no clini-
cal change in 1 year of follow-up.
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Fig. 3. Sagittal T1 weighted image with intramedullary cyst at the
T7 level. No evidence of Chiari maiformation.

Fig. 1. a T2 weighted sagittal image demonstrating intramedul-
lary lesion of cerebrospinai fluid intensity and blunt conus. b Trans-
axial T1 image at ¢ighth thoracic level demonstrating same intrame-
dullary lesion.

Fig. 2. a Sagittal T2 image with CSF intensity intramedullary
lesion centered at T6. b Unenhanced transaxial T1 image showing
same lesion as in figure 2a.

Discussion

Sacral agenesis is associated with a potential for uro-
logical, neurological and orthopedic dysfunction. Over
200 cases have been reported in the literature. It is sug-
gested that sacral agenesis occurs in 1% of infants of dia-
betic mothers [1, 4]. The radiological findings can vary
from simple segmental distal sacral deformity or absence
through lumbosacral vertebral element absence. Until rel-
atively recently the neurological dysfunction, including
urodynamic and sexuval dysfunction, was thought to be
static; however, cases of neurological decline and subse-
quent stabilization or amelioration following neurosurgi-
cal intervention have now been reported [2, 3]. Various
forms of spinal cord tethering associated with sacral agen-
esis were described in these reports including tight filum
terminale and intradural lipoma. These concomitant pa-
thologics were responsible for neurological decline and
were the target of surgical intervention, Most lesions that
cause spinal cord tethering can be detected by MRI, and
thus MRI may be of value as a screening tool to identify
patients with sacral agenesis who are most likely to deteri-
orate neurologically.

In a postmortem study of a patient with sacral agene-
sis, Williams and Nixon [5] defined a diastematomyelia
extending caudally from T8 for 5 cm. There was hydro-
myelia in the right hemicord and rostral to the cleft [5].
Neither diastematomyelia nor hydromyelia have been
reported since. Postmortem studies of the spinal cord in
sacral agenesis have documented many other anomalies,
such as meningocele, adhesive arachnoid bands, myelo-
meningocele, absence of ventral and dorsal spinal cord
fissures, fusion of ventral horn grey matter and pretermi-
nal central canal dilatation or forking of the central canal
[6-9].

The pathophysiology of the syringomyeha associated
with sacral agenesis is obscure. It is possible that syringo-
myelia is a developmental phenomenon related to abnor-
mal patency of the central canal, in which case it would be
more correctly termed ‘hydromyelia’. It is also possible
that the syringomyelia represents an injury of the cord on
the basis of tethering. Further investigation of this possi-
bility awaits objective techniques for noninvasive assess-
ment of mechanical tension in the spinal cord [10]. Devel-
opmental and mechanical factors may work together.

The clinical significance of our findings is difficult to
predict. Only a single patient has had long-term follow-
up, and he has not deteriorated neurologically; however,
the potential for decline from an enlarging syringomyelic
cavity 1s well documented in other diseases. In the long-
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term management of patients with sacral agenesis, issues
of skeletal stability, bladder function, and neurological
function must be assessed periodically in a systematic
fashion, and at our institution such patients are followed
through a multidisciplinary clinic for congenital spinal
anomalies. Baseline spine radiographs, urodynamic in-
vestigations, and MRI are obtained. Somatosensory
evoked potentials have been reported to be useful in the
management of children with congenital spinal cord dis-
orders as well, but this modatiity has not been used rou-

tinely in our clinic [11, 12]. Spine radiographs are re-
peated annually for patients with scoliosis. Urodynamic
evaluations are repeated only when indicated for evalua-
tion of new symptoms. MRI is repeated annually for
patients with syringomyelia. Progressive scoliosis, inter-
val enlargement of the syringomyelic cavity on follow-up
imaging, and new pertinent disturbances of neurological
function or bladder function are all indications for syrinx
drainage, but none of these problems has been encoun-
tered to date in our patients.

R Y L L T T L T T e L L L L AL R R AL Ll

References

1 Barkovich A, Raghavan N, Chuang S, Peck W:

5 Williams DI, Nixon HH: Agenesis of the sa-

9 Pappas CTE, Seaver L, Carrion C, Rekate H:

The wedge-shaped cord terminus: A radio-
graphic sign of caudal regression. AJNR 1989;
10:1223-1231.

Brooks BS, Gammal TE, Hartiage P, Beveridge
W: Myelography of sacral agenesis. AJNR
1981;2:319-323.

Pang D, Hoffman HJ: Sacral agenesis with pro-
gressive neurological deficit. Neurosurgery
1980;7:118-126.

Abraham E: Sacral agenesis with associated
anomalies (cauwdal regression syndrome): Au-

crum. Surg Gynecol Obstet 1957;105:84-88.

6 Schmitt HP, Kawakami M; Unusual split of
the spinal cord in a caudal regression syndrome
with myelocystocele. Brain Dev 1982;4:469-
474.

7 Towfighi J, Housman C: Spinal cord abnor-
malities in the caudal regression syndrome.
Acta Neuropathol (Berl) 1991;81:458-466.

8 Perrot LJ, Wiliamson S, Jiminez JF: The cau-
dal regression syndrome in infants of diabetic
mothers. Ann Clin Lab Sci 19871 7:211-220.

11

Anatomical evaluation of the caudal regression
syndrome ({lumbosacral agenesis) with mag-
netic resonance imaging. Neurosurgery 1989,
25:462-465.

MeCullough DC, Levy 1M, DiChiro G, John-
son DL: Toward the prediction of neurological
injury from tethered spinal cord: Investigation
of cord motion with magnetic resonance. Pe-
diatr Neurosurg 1990-91;16:3-7.

Reigel DH: Tethered spinal cord. Concepts Pe-
diatr Neurosurg 1983;4:142-164.

topsy case report, Clin Orthop 1979;145:168-
I71.

12 Roy MW, Gilmore R, Walsh JW: Evaluation of
children and young adults with tethered spinat
cord syndrome. Surg Neurol 1986;26:241-
248.

220

O'Neill/Roman-Goldstein/Piatt

Syrinx with Sacral Agenesis




