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Early Diagnosis of Spinal Epidural Metastases
Using Out-patient Computed Tomographic
Myelography

Stuart A. Grossman, David E. Weissman, Henry Wang, Mark R. Gilbert,
Marcia L. Updike, Valerie Walton and Moody Wharam

Twenty patients with known malignancies, back pain, abnormal roentgenograms of the spine, and normal
neurological examinations were evaluated by outpatient computed tomographic (CT) myelography to determine
the presence and extent of epidural tumor. Spinal CT following the intrathecal administration of low doses of
water soluble contrast agents provided high quality diagnostic information. Three patients experienced adverse
effects from this procedure which were mild and easily managed in the outpatient setting. Epidural tumor was
identified in 15 of 20 (75%) patients. Patients were followed for 9-27 months following myelography. The 14
patients with epidural tumor treated with local radiation experienced pain relief and only one of these patients
developed signs or symptoms of recurrent epidural tumor in the treated site. This study documents the high
incidence of epidural tumor in selected patients without neurological deficits and the excellent palliative results
of non-emergent, carefully planned radiation therapy. It also demonstrates that high resolution CT myelography
can be performed safely in an outpatient setting in patients at high risk for epidural tumor. Qutpatient myelography
facilitates the early diagnosis of epidural tumor and provides needed information on the extent of the tumor for
radiation treatment planning while conserving health care resources. For these reasons, outpatient CT myelogra-
phy should be considered in selected patients with cancer who are at high risk for epidural metastases.
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INTRODUCTION

SPINAL EPIDURAL metastases are a common complication of
cancer and are usually regarded as an oncologic emergency [1,
[2]. Early diagnosis and treatment of these lesions provides
excellent pain relief and prevents the development of permanent
neurologic deficits [1-6]. Patients are generally admitted to the
hospital specifically for this procedure to confirm the presence
and to document the extent of epidural tumor. Many factors
associated with myelography, such as hospitalization, cost, and
time away from home or work encourage physicians and patients
to postpone this important diagnostic study until severe pain,
neurologic deficits and an oncologic emergency are present.

This manuscript reports the results of a prospective trial
designed to establish the safety and efficacy of outpatient myelo-
graphy in patients at high risk for epidural tumor. In addition,
this study sought to confirm the high incidence of epidural
metastases in this patient population with cancer, back pain,
abnormal roentgenograms of the spine, and normal neurological
examinations.

PATIENTS AND METHODS

Twenty patients were entered on a protocol approved by the
Joint Committee on Clinical Investigations at the Johns Hopkins
Hospital to determine the feasibility of outpatient CT myelogra-
phy in patients at high risk for epidural spinal cord compression
and to confirm the high incidence of epidural metastases in these
patients. Patients eligible for participation in this study had
metastatic cancer, back pain presumed to be secondary to cancer,
an abnormal spine roentgenogram (compression fractures, lytic
or blastic lesions, or loss of a pedicle), and a normal neurological
examination. Each also had a responsible adult who would stay
with the patient for 24 h following myelography. Patients were
evaluated in the outpatient department and eligible patients
were scheduled for elective outpatient CT myelography within
1 week of their initial visit. Neurological examinations were
performed by the participating neurologist (M.R.G.) and spine
roentgenograms were reviewed by faculty in the Division of
Neuroradiology. Phenothiazines, monoamine oxidase inhibi-
tors, and tricyclic antidepressants were discontinued for 48 h
prior to and 24 h after the procedure. Patients were orally
hydrated the day prior to the procedure. Intravenous hydration,
atropine (0.4 mgi.m.) and diazepam (10 mg p.o.) were adminis-
tered and baseline neurologic status and vital signs were recorded
immediately prior to the procedure.

Cervical or lumbar puncture was performed in the neuroradi-
ology suite under fluoroscopic guidance using a 25 gauge spinal
needle. Three hundred to 600 mg of iodine were injected into
the subarachnoid space when metrizamide (Winthrop-Breon
Laboratories, New York, NY) was used and of 600 mg iodine
were administered when the contrast agent was Iopamidol
(Squibb Diagnostics, New Brunswick, NJ) or Iohexal
(Winthrop-Breon Laboratories, New York, NY). Axial CT
scans (4 mm slice thickness and 4 mm table increment contigu-
ous sections) were taken above, through, and below all vertebral
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levels where skeletal roentgenograms were abnormal. In
addition, the entire region of interest (cervical, thoracic or
lumbar spine) was sampled by obtaining a single axial scan
through each vertebral body at the level of the pedicles. Conven-
tional film screen myelography was not performed.

All patients were observed for a minimum of 1 h in the
Oncology Center’s Outpatient Department upon completion of
the procedure. Steroids and radiation therapy were initiated
following myelography if indicated. Patients were discharged in
the care of a companion to be observed for 24 h and were
encouraged to keep their head elevated during the observation
period. They were contacted by telephone the day following
the myelogram to determine if headache, nausea, vomiting,
worsening of neurologic status, visual or auditory hallucinations,
speech disturbances, disorientation, depression, seizures, or
feelings of depersonalization were noted. Inpatient and out-
patient medical records of patients on this study were reviewed
to determine their response to treatment and the clinical course
of their malignancy.

RESULTS

Twenty outpatients at high risk for epidural metastases were
evaluated with intrathecally enhanced CT scans. These patients
ranged in age from 38-70 (average 56), 16 were female, and 14
had metastatic breast cancer (Table 1). Back pain was reported
for an average of 3.2 weeks (range 1-12) prior to CT myelogra-
phy. Eighteen patients underwent lumbar myelography while
two were studied using the cervical approach. Eighteen studies
were performed using metrizamide, one using Iopamidol and
one using Iohexol. CT scans were obtained through an average
of 12 vertebral levels (range 7-24) in each patient.

Adverse effects from this procedure were mild and uncom-
mon. One patient developed a headache which responded to
500 mg of acetaminophen and two patients had transient nausea
and vomiting. No patient experienced worsening neurologic
status, visual or auditory hallucinations, speech disturbances,
disorientation, depression, depersonalization, or seizures and
no patients required hospitalization following this procedure.

Fifteen of twenty CT myelograms (75%) demonstrated epid-
ural metastases. In each case tumor extended into the epidural
space from adjacent vertebral bodies which contained metastatic
tumor (Fig. 1). Patients with positive studies had epidural tumor
which extended an average of 5 vertebral levels (range 1-14).
No patient had a complete block to the flow of contrast in the
subarachnoid space and most patients had only a small amount
of epidural tumor deforming the contrast filled subarachnoid
space (Fig. 2). Three of the five patients who did not have
epidural tumor had vertebral body metastases and the remaining
two patients had vertebral compression fractures.

Fourteen of the 15 patients with epidural tumor received
local irradiation and fourteen received dexamethasone. The
administered doses of radiation therapy are shown in Table 1.
Radiation was not given to patient #20 because he had previously
received maximal irradiation to the site of his epidural tumor. His
symptoms gradually progressed and he underwent an anterior
decompression. Dexamethasone was not administered to patient
#6 because of a prior episode of disseminated fungal infection
with steroids. All patients treated for their epidural tumor
noted improvement in back pain and maintained their normat
neurologic status throughout the treatment period.

Patients entered on this research study were followed for
9-27 months following outpatient CT myelography. Six (30%)
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Table 1
Number of Number of
Pain Location of vertebral vertebral Radiation
duration Cervical/ epidural bodies bodies therapy Survival
Patient Age  Sex Tumor (weeks) lumbar cancer scanned with tumor dose (rads) (months)
1 55 F Breast 5 L L4 16 1 3000 > 27
2 70 F Breast 2 L T3-L3 16 13 3000 22
3 54 F Breast 3 L T9 9 1 3000 5
4 59 F Breast 4 L T8-L3 24 8 2500 16
5 65 F Breast 2 L T8-11, LI 12 5 2500 9
6 55 F Breast 7 L C3 9 1 3000 > 25
7 54 F Breast 1 C L24 5 3 3000 22
8 38 F Breast 2 L Ti12 11 1 3000 > 18
9 62 F Lung 8 C None 9 0 None 12
10 52 F Breast 3 L C7 7 1 3000 10
11 49 F Breast 8 L T1-2, T10-12 17 5 2700 > 17
12 50 F Breast 1 L T5-12, L24 14 11 1440 3
13 S5 F Breast 3 L None 7 0 2000 2
14 55 F Breast 2 L T9-11 9 3 3000 12
15 63 M Lung 12 L None 9 0 None 7
16 S3 M Esophagus 2 L None 17 0 3000 2
17 58 F Breast 1 L T11, L34 18 3 2700 11
18 60 M Lung 1 L None 8 0 3000 > 10
19 60 F Lung 4 L T2-L3 16 14 3000 13
20 51 M Salivary 3 L T3-9 9 7 None >9
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Fig. 1. Out-patient CT myelography in patient #3 reveals extensive destruction of TS with epidural tumor (arrow) surrounding the contrast
filled subarachnoid space.
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remained alive an average of 14 months (range 9-27) following
the demonstration of epidural tumor while 13 patients died of
progressive tumor an average of 9 months (range 2-22) following
CT myelography. Only one patient (#6) treated with local
radiation therapy recurred in the irradiated site. This occurred
22 months after initial treatment. She remains neurologically
normal following surgical decompression and anterior and pos-
terior fixation of the spine.

DISCUSSION

Spinal epidural metastases. are a common complication of
cancer. Patients with epidural tumor usually present with back
or radicular pain that persists for weeks before neurologic signs
or symptoms develop. [1-6]. However, once neurologic deficits
are noted they may progress rapidly and ultimately lead to
irreversible loss of neurologic function. Many patients with
cancer and back pain are treated with analgesics and followed
clinicaly until neurologic signs and symptoms develop. In recent
series approximately 50% of patients have significant neurologic
deficits before the diagnosis of epidural tumor is made and
appropriate therapy is initiated [1-6]. The degree of neurologic
disability at the time when therapy is initiated is a major
predictive factor in the ultimate functional status of patients
[1-6]. Many patients with cancer and back pain are currently
given analgesics and followed clinically until neurological signs
and symptoms develop. Others are empirically irradiated for
pain control without determining if tumor is present in the
epidural space or evaluating the caudal and rostral extent of
epidural tumor. Studies have demonstrated that cranio-caudal
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Fig. 2. Epidural tumor (arrow) is noted to deform the contrast filled subarachnoid space at the level of C7 in patient #10.
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extension of tumor in the epidural space and synchronous non-
contiguous epidural metastases are common and that treatment
planning without meylography can result in inadequate radiation
therapy ports [7-8].

Early diagnosis and treatment of epidural tumor is fundamen-
tal to providing optimal pain control and preservation of neurol-
ogic function. There are two basic mechanisms whereby patients
can develop epidural metastases [1, 2, 5, 6]. The first results
from direct extension of tumor through the intervertebral foram-
ina. This is most common in patients with lymphomas and other
posterior mediastinal or retroperitoneal masses and can be
associated with normal bone roentgenograms. Epidural cord
compressions may also develop from tumor which metastasizes
to the vertebrae. As these lesions expand they may erode
into the epidural space. Although bone scintography or high
resolution computed tomography could identify patients with
subtle vertebral tumor which could be associated with epidural
metastases, it is impractical to fully evaluate all patients with
metastatic malignancies who have some degree of vertebral
involvement. Furthermore, it has been shown that vertebral
lesions which are too small to be identified on plain spine
roentgenograms are unlikely to have local tumor extension from
the vetebral body into the epidural space [5]. In addition,
patients with back pain, normal neurological examinations, and
abnormal plain spine roentgenograms usually have a modest
amount of epidural tumor which does not obstruct the flow of
spinal fluid and responds well to conservative management [5].

This study demonstrates that high resolution CT myelography
can be performed safely in patients with cancer, back pain and
normal neurological examinations in an outpatient setting. It
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also documents the high incidence of epidural tumor in these
patients and the low risk of subsequent neurologic compromise
in patients who receive non-emergent, carefully planned radi-
ation therapy for early epidural lesions. Myelography to study
the presence and extent of epidural tumor is usually performed
on patients hospitalized for this procedure. However, patients
with benign disorders have been evaluated with outpatient
myelography using water soluble contrast media for the past
decade and several studies have shown that myelography in
ambulatory patients is associated with fewer side effects than it
is in hospitalized patients kept at bed rest [9-14]. Computed
tomographic myelography was described by DiChiro and Schel-
linger in 1976 [15]. This technique is accurate when compared
to film screen myelography and is performed with lower doses
of intrathecal contrast agents [16, 17]. As the neurotoxicity
of water soluble contrast agents is largely dose related, CT
myelography has a lower complication rate than standard myel-
ography [17, 18].

Magnetic resonance (MR) imaging of the spine is a newer and
non-invasive technique which can also be used on an outpatient
basis to assess the presence of tumor in the epidural space [19].
Although the sensitivity and specificity of MR imaging and
CT myelography have not been rigorously compared, both
techniques would be expected to identify advanced epidural
lesions. The sensitivity of MR imaging, with and without
contrast, in the identification of small epidural tumor deposits
must be carefully evaluated before this becomes the diagnostic
test of choice in the detection of early epidural metastases.
Preliminary data suggest that CT myelography may be more
sensitive than MRI in defining small epidural lesions and
outlining tumor margins in the epidural space [20]. Widespread
availability of CT scanners, local expertise in myelographic
techniques, and the development of less toxic water soluble
contrast agents make it likely that CT myelography will remain
a commonly used diagnostic test for the early detection of
epidural tumor. Patients with cancer, back pain, abnormal spine
roentgenograms, and normal neurologic examinations are ideal
candidates for outpatient CT myelography. It has been demon-
strated in this study and in that of Rodichock et al. [5] that
these findings are associated with a high incidence of epidural
metastases but rarely with tumor completely obstructing the
flow of cerebrospinal fluid. Thus, these patients are at low
risk for major changes in local CSF dynamics and neurologic
deterioration following myelography. In addition, patients with
a limited number of involved, preferably contiguous, vertebral
bodies should be selected for evaluation using this technique.
This permits the administered dose of contrast and the time
required for CT scanning to be kept to a minimum.

Qutpatient CT myelography facilitates the early diagnosis of
epidural tumor and provides needed information on the extent
of the tumor for radiation treatment planning while conserving
the resources of the patient and the health care system. The
combination of early myelography and careful treatment plan-
ning can be expected to provide optimal treatment for pain
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secondary to epidural tumor and to reduce the number of
patients with cancer and back pain who develop potentially
irreversible deterioration in neurologic function. For these
reasons, outpatient CT myelography should be considered in
selected patients with cancer who are at high risk for epidural
metastases.
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