
Introduction

Spinal trauma in the setting of child abuse (increasingly
known as nonaccidental trauma) is unusual, with spine
fractures comprising only 3% [1] of abuse-related frac-
tures. Fracture with listhesis (FL) of the thoracolumbar
spine, first described by Swischuk in 1969 [2], is a rare
occurrence. In the past 33 years since Swischuk’s first
report, there have been only six additional reports
(Table 1), although it is discussed in the second edition
of Kleinman’s Diagnostic Imaging of Child Abuse [3].
The radiographic findings of FL may be seen following
acute injury or after fracture healing, and may be mis-
interpreted as due to congenital, infectious, or even
neoplastic causes. We present seven cases of FL of the
thoracolumbar spine in abused children and infants.

Materials and methods

Imaging studies from three hospitals (including plain radiographs
of seven patients, CT of two patients, and MRI of two patients)
were reviewed in seven children ages 6 months to 7 years with FL
of the thoracolumbar spine. Clinical findings were also reviewed.

Results

At presentation, two of the seven children with thora-
columbar FL were paraplegic, while the rest had no
neurological signs or symptoms (Table 2). Although
five children had additional findings of abuse, in two,
the thoracolumbar spine injury was the only radio-
graphic sign of abuse. Review of plain films revealed
that the injury occurred most commonly at L1/2 and
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Abstract Background: Thoracolum-
bar fracture with listhesis (FL) is an
uncommon manifestation of child
abuse (increasingly known as non-
accidental trauma), with only six
prior reports in the literature.
Objective: This article seeks to call
attention to FL of the thoracolum-
bar spine in abused children and
infants. Materials and methods: We
reviewed plain films, CT and MR
images in seven new cases of FL of
the thoracolumbar spine in abused
children ages 6 months to 7 years,
two of whom became paraplegic
from their injuries. Results: Find-
ings varied from subtle listhesis of
one vertebra on another to frank
vertebral dislocation, most com-

monly at L1/2. Paravertebral calci-
fication was present in all but one
case. In two children, thoracolumbar
FL was the only radiographic sign of
abuse. Conclusion: Radiographic
findings of FL of the thoracolumbar
spine may be subtle and may be er-
roneously interpreted as due to a
congenital or neoplastic cause.
While other signs of child abuse
should be sought, spinal injury may
be the sole sign of abuse. Recogni-
tion of this entity is important to
pursue the diagnosis of abuse.
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varied from subtle listhesis of one vertebra on another
with compression deformity of the affected vertebra
(Fig. 1), to frank vertebral dislocation (‘‘vagabond
vertebra’’ [4]) of one vertebra on another. Unilateral
or bilateral paravertebral calcification was present in
all but one case (Fig. 2), indicating a chronic injury. In
one patient, the listhesis was seen to advantage on ob-
lique films (Fig. 3). CT demonstrated a fracture through
the posterior elements in one case (Fig. 4) and par-
avertebral calcific debris in the second case (Fig. 5),
which was initially misinterpreted at an outside insti-
tution as neuroblastoma. MRI findings in two patients
confirmed FL of the spine as well as new and old blood
in the prevertebral soft tissues (Fig. 6), and cord
displacement.

Discussion

Although vertebral fracture in child abuse was reported
in 1962 by McHenry [5], it was not until 1969 that at-
tention was drawn to a combination of fracture with
listhesis of the thoracolumbar spine by Swischuk [2] in
his article on spine trauma and abuse. Included in
Swischuk’s series of seven cases of child abuse and spine
injury was a 2-year-old child with FL of the lumbar
spine, characterized by disc space narrowing, malalign-
ment of the affected vertebrae, and paravertebral calci-
fication. More recently, additional cases of acute FL of
the thoracolumbar spine have been reported [1, 4, 6, 7, 8,
9]. In one report, the displaced vertebra was referred to

Table 1 Previously reported cases (LE lower extremities, yr years, mo months, PV-Ca paravertebral calcification, Fx fracture, disloc
dislocation)

References Paraplegia +/) Age/sex Imaging Level of spine injury Other imaging
findings of abuse

Swischuk
1969 [2]

‘‘Weak’’ LE 2 yr/female Plain film L2/3, PV-Ca Fx/disloc cervical
spine with
spontaneous reduction,
Fx clavicle,
proximal femurs

Cullen et al.
1975 [6]

) Case 1, 14 mo/male Plain film T3/4 Fx femur, ribs
) Case 2, 14 mo/male Plain film T12/L1 Fx skull, humerus

Case 3, 16 mo/male Plain film T11/12 Fx radius, ulna, femur, humerus
Faure et al.
1978 [4]

) 3 mo/female Plain film L3/4 Fx clavicle, rib, pubis

Renard et al.
1978 [7]

+ 13 mo/male Plain film T12/L1 None

Diamond et al.
1994 [8]

+ 12 mo/female Plain film,
MRI, CT

T12/L1 None

Carrion et al.
1996 [1]

‘‘Weak’’ LE Case 1, 12
mo/female

Plain film,
MRI

T12/L1 None

+ Case 2, 9
mo/male

Plain, CT T12/L1 None

Gabos et al.
1997 [9]

+ 15 mo/female Plain, CT,
MRI

L1/2 None

Table 2 Current series (yr years,mo months, PV-Ca paravertebral calcification, Fx fracture)

Case Paraplegia +/) Age/sex Imaging Level of
spine injury

Other imaging
findings of abuse

1 + 4 yr/female IVP L1/2 PV-Ca None
2 + 15 mo/male MRI, plain film L1/2 Avascular left kidney
3 ) 2 yr/female Plain film L1/2 PV-Ca Metatarsal Fx
4 ) 6 mo/female Plain film,

MRI, CT
L1/2 PV-Ca Femur/humerus Fx

5 ) 10 mo/male Plain film T11/12, L2/3
PV-Ca

Tibia/clavicle Fx

6 ) 7 yr/male Plain film L1/2 PV-Ca Distal humerus Fx
7 ) 2 1/2 yr/

female
Plain film, CT L1/2 PV-Ca Proximal humerus Fx
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as the ‘‘wandering’’ or ‘‘vagabond’’ vertebra [4]. These
children all presented with neurological symptoms
ranging from weakness to lower extremity stiffness to
paralysis, prompting evaluation of the thoracolumbar
spine. In at least three cases, the clinical and radio-
graphic findings were initially misinterpreted as sec-
ondary to an infectious process [1, 6] or congenital [8] in
nature, and in one, antibiotic therapy was continued for
several months before the correct diagnosis was made
[6]. Additional skeletal findings of abuse, while present
in some cases, were not universal.

A possible mechanism of injury in FL of the thora-
columbar spine is best described by Carrion et al. [1] and
is well discussed in the second edition of Kleinman’s
Diagnostic Imaging of Child Abuse [3]. The injury is not
produced by flexion alone. Rather, it is due to a com-
bination of an axial load, flexion, and rotation (Fig. 7).

Fig. 2 Frontal view of the lumbar spine in patient 3. There is disc
space narrowing at L1/2 with bilateral paravertebral calcification

Fig. 3 Oblique film from an IVP in patient 1. Compression of the
superior endplate of the L2 vertebra is evident. The forward
listhesis of the L2 vertebra is seen to advantage on the oblique view

Fig. 1 Lateral view of the lumbar spine in patient 5. Mild
compression deformity of the superior endplate of the L3 vertebra
(arrow) is seen with a subtle forward listhesis of the L3 vertebra
relative to the L2 vertebra. Also note fracture deformity of T11

b
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A fracture through the neurocentral synchondrosis
which joins the neural arches to the vertebral centrum
occurs, thus separating the neural arches from the ver-
tebral centrum. In addition, there is a Salter-type frac-
ture through the endplate physes. The endplate physes
remain adherent to the intervertebral disc. These frac-
tures result in a freely mobile centrum which may dis-
place, and with rotational force, rotate into the neural
canal, producing neurological injury.

FL of the thoracolumbar spine is an unusual injury
and there are few reports in the radiographic literature.
The findings may be quite obvious or, as in several of
our cases, may be subtle and appear as a mild spond-
ylolisthesis. Additionally, they may be the sole injury in
cases of child abuse. Injuries with delayed presentations
may demonstrate paravertebral calcification which may
erroneously suggest the diagnosis of neuroblastoma.
Delayed presentation may also include asymptomatic
kyphotic deformity which may be interpreted as con-
genital. Whether acute or chronic, the injury is signifi-
cant, indicates severe trauma, and should be interpreted
as such. Skeletal survey and bone scan are indicated, as
well as head CT and/or MRI.

Fig. 5 CT scan of the abdomen in patient 4. Prominent prevertebral
soft tissue with paravertebral calcific debris is present

Fig. 4 CT scan of the abdomen in patient 7. Fractures through the
posterior elements of the L2 vertebra, as well as paravertebral
calcification (arrow) are present
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Fig. 6 a Frontal view of the
lumbar spine in patient 4. There
is a compression deformity of
the L2 vertebra with sclerosis.
There is lateral displacement of
the L2 vertebra relative to the
L1 vertebra with narrowing of
the L1/2 disc space. b Coronal
T1-weighted image of the ab-
domen in the same patient.
Compression fracture of the L2
vertebra is present, with lateral
displacement of the L2—L5
vertebrae. c Axial T2-weighted
image in the same patient at the
level of the L2 vertebra. Note
the low signal prevertebral soft
tissue displacing the IVC and
aorta anteriorly, consistent with
old hemorrhage

Fig. 7 Mechanism of fracture
with listhesis of the spine
proposed by Carrion et al. [1].
A combination of axial load,
flexion, and rotatory forces
result in a fracture through the
neurocental synchondroses as
well as the superior and inferior
vertebral apophyses. The freely
mobile vertebral centrum is able
to migrate and rotate into the
spinal canal (from [1], courtesy
of the author)
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