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The Behavior of Pantopaque 
on MR: In Vivo and In Vitro 
Analyses 

MR imaging is considered by many to be the procedure of choice in imaging the 
spinal cord; yet we encountered an important pitfall of this procedure in the form of a 
patient with retained intraspinal Pantopaque. The results of this case are presented as 
well as those obtained in another patient with retained Pantopaque. Also described is 
the behavior of this contrast material when using in vitro imaging data obtained from a 
CSF/Pantopaque phantom. When T1-weighted imaging sequences are used, Panto
paque gives a high signal and CSF gives a low signal. With long repetition time, (e.g., 
4000 ms), the CSF signal is high and the Pantopaque signal is not. With repetition time 
around 1000 to 2000, both may be isointense. The implications of these findings are 
discussed. 

MR imaging of the spine is considered by many investigators to be the imaging 
procedure of choice for investigating disorders of the spinal cord [1 , 2]. We describe 
our discovery of an important imaging pitfall in MR of the spine, first presented by 
our group [3] in a patient who had undergone previous Pantopaque myelography. 
Similar findings from another study were subsequently reported by Mamourian and 
Briggs [4]. Further, we report our results on imaging a simple Pantopaque/CSF 
phantom. The phantom results predict the behavior of the CSF in response to 
Pantopaque contrast observed in our in vivo spine imaging with the various pulse 
sequences commonly used clinically. 

Materials and Methods 

All MR images, both clinical and experimental , were obtained from a Philips Gyroscan 
superconducting unit (Philips Medical Systems, Shelton, CT) operating at 0.5 T. For our initial 
patient , coronal and sagittal spin-echo images were obtained in the standard body coil using 
a TR of 600 and a TE of 30 and 60 msec. Sagittal spin-echo images using both the body coil 
and a surface coil were obtained in the second patient using TRs of 500, 2000, and 4000 
and TEs of 30 to 200 msec. 

Experimental Data 

To study the behavior and relative intensity changes to be expected in clinical 
cases, a simple phantom was constructed comprising a glass tube containing equal 
amounts of Pantopaque and normal CSF. This phantom was then imaged using 
TR values of 500, 1000, 2000, and 4000 msec, and TE values of 30 , 60, 90, and 
120 msec. In addition, using a mixed sequence and varying pulse-sequence 
parameters of TR, TE, and TI, we obtained calculated values of T1 (-150 msec) 
and T2 (-40 msec) for Pantopaque. 

Clinica/ Data 

The first patient was a 50-year-old woman who presented with a progressive 
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paraparesis with an approximate T9 level, right greater than 
left , associated with increasing back pain. A previous myelo
gram had been interpreted as normal. A repeat myelogram 
was requested by the referring clinician, but refused by the 
patient. She was referred for an MR study. 

The second patient was a 30-year-old man who presented 
with low back pain. He had had a previous Pantopaque 
myelogram, and plain films revealed a significant amount of 
retained Pant opaque in the canal. 

Results 

The MR study of our first patient obtained with a T1-
weighted sequence is shown in Figures 1 A and 1 B. A linear 
area of hyperintensity was thought to represent an elongated 
intradural extramedullary tumor or perhaps a blood clot , and 
the patient was scheduled for subsequent surgery. T2-
weighted images were not obtained . Prior to surgery, how
ever, on a routine preoperative review of plain films , the 
presence of a collection of retained intraspinal Pantopaque in 
a similar location as the linear hyperintensity was noted (Fig . 
1 C). Metrizamide myelography, performed to rule out an 
intraspinal lesion in this location, was performed followed by 
a CT study (Figs. 10-1 F). These were interpreted as normal. 
The area of hyperintensity was then thought to represent 
retained Pantopaque. 

The MR study of a second patient was performed using 
both T1- and T2-weighted sequences as shown in Figures 
2A-2H, corroborating the results obtained in our phantom 
studies (see below). Initially, on T1-weighted images, CSF is 
hypointense with respect to Pantopaque. As the relative T2 
weighting increases, they become isointense to each other 
and , finally , with greater T2 weighting, CSF is hyperintense 
relative to Pantopaque. For comparison purposes, plain films 
are shown in Figures 21 and 2 J. 

The images obtained with the CSFfPantopaque test-tube 
phantom are shown in Figures 3 and 4. The images were 
obtained from 5-mm-thick single-slice spin-echo sequences 
with the tube carefully positioned so as to minimize partial 
volume effects. Figure 3 shows the effect of varying TR with 
TE fixed at 30 msec (used to obtain T1 information). CSF at 
a TR of 500 msec initially starts out less intense relative to 
Pantopaque and gradually increases in intensity as the TR is 
lengthened. At a TR of 4000 msec, the relative intenSity of 
Pantopaque to CSF is reversed, with CSF now brighter. 
These findings are consistent with CSF having a longer T1 
than Pantopaque. It is also apparent that there is a discrete 
TR, between 1000 and 2000 msec, at which point both 
substances are isointense relative to each other. 

Information about relative differences in T2 relaxation times 
between Pantopaque and CSF and their effects on images is 
shown in Figure 4, where TR was kept constant at 500 msec 

Fig. 1.-Sagittal (A) and coronal (6) MR images obtained with standard 
body coil using a 10-mm slice. TR = 600 msec, TE = 30 msec. A linear area 
of hyperintensity (arrows) is seen on both images. Lateral plain film (C) of lower 
thoracic spine reveals presence of residual intraspinal Pantopaque in a location 
corresponding to area of linear hyperintensity seen in A and 6 . Anteroposterior 

and the TE varied from 30 to 120 msec. At a TE of 30 msec, 
CSF is less intense than Pantopaque. As the TE is lengthened, 
the substances go through a point at which they are isoin
tense to each other; eventually, as the TE is increased further, 
CSF becomes increaSingly hyperintense with respect to Pan
topaque. This behavior is due to CSF having a longer T2 
relaxation time than that of Pantopaque. 

Discussion 

Pantopaque, introduced in 1941 as a contrast material for 
myelography [5], is a mixture of ethylesters of isomeric, 
iodophenylundecylic acids containing 30.5% firmly bound or
ganic iodine. The clinical use of this contrast agent has 
declined dramatically in recent years owing to the introduction 
of safe, water-soluble contrast media for myelography. How
ever, because of the slow rate of absorption of Pantopaque, 
estimated to be 1 ml per year [6], a significant number of 
patients referred for MR imaging of the spine will still have 
considerable amounts of this contrast material retained in 
their thecal sacs. In addition, in England, according to Shapiro 
[7] , Pantopaque is normally left in the canal after myelography. 
The scope of this potential imaging problem, made evident to 
us by our initial case, prompted us to investigate this problem 
in greater depth using the phantom. 

The results obtained from both the in vivo and in vitro image 
experiments are in agreement with the relaxation times ob
tained by us with Pantopaque and with the published relaxa
tion times for CSF. The relative intensities on T1- and T2-
weighted sequences in the clinical material are also consistent 
with the data in our in vitro experiment with the phantom. 

A minor point that bears mentioning is the inconsistency in 
referring to Pantopaque as an MR contrast agent [4] . An MR 
contrast agent should be a compound that, when taken up 
by an organ or tissue, changes the relaxation times of that 
organ or tissue and thereby affects the appearance of an 
image obtained with a particular pulse sequence. Pantopaque 
does none of these; its appearance is determined solely by 
its own unique MR parameters. 

A potential problem might arise if the iodine moiety of 
Pantopaque were to dissociate from the remainder of the 
molecule and either become dispersed in the CSF or excreted. 
In this instance, the noniodinated Pantopaque would not 
attenuate the X-ray beam and therefore the presence of 
Pantopaque would not be realized on plain radiography, while 
the relaxation characteristics could still lead to false-positive 
diagnoses on MR. However, the authors of this paper were 
assured by staff members of the research and development 
department of Lafayette Pharmacal, Inc. (manufacturer of 
Pantopaque) that the iodine-benzene bond in Pantopaque is 
most stable and could only be cleaved with great difficulty in 
the laboratory (personal communication) . 

(0) and lateral (E) views obtained after intrathecal administration of water
soluble contrast material reveal presence of persistent Pantopaque in an 
otherwise unremarkable myelographic image. Axial CT study (F) performed 
through low thoracic region after the myelogram. No abnormality is depicted. 
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Fig . 2.-A-D, 10-mm-thick body-coil sagittal MR images of lower lumbar 
spine. TR = 540 msec for A and e, 2000 msec for C and D. TE = A, 30; e, 60; 
C, 30; D, 60 msec. Hyperintensity corresponding to retained intraspinal Panto
paque is seen at most inferior aspect of thecal sac (arrows) . As relative T2 
weighting increases, CSF and Pantopaque approach each other in intensity. 
They are isointense at TR = 2000 and TE = 60 msec. E-H, Sagittal surface-coil 
images with pulse sequences emphasizing greater T2 weighting. All studies were 
obtained with TR = 4000. TE for E = 50; F = 100; G = 150; and H = 200 msec. 
Note reversal of contrast between CSF and Pantopaque as T2 weighting in
creases. The Pantopaque/CSF interfaces are indicated by arrows. Lateral (I) and 
anteroposterior (J) views of lower lumbar spine show residual Pantopaque. 
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Fig. 3.-Phantom images obtained with a fixed TE of 30 msec and a varying 
TR of 500, 1000, 2000, and 4000 msec, left to right, respectively . For details, 
see text. CSF occupies upper portion of tube while Pantopaque occupies lower 
portion . A bandlike area of negligible signal intensity between the two solutions 
is formed by trapped air bubbles. 

Conclusions 

If an area of abnormal intraspinal intensity is seen in a 
patient who has undergone previous myelography, plain films 
should be scrutinized for evidence of retained Pantopaque. 
Pantopaque may simulate intraspinal fat or hemorrhage on 
MR imaging. 
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