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Abstract
Radiotherapy for esophageal cancer relies on cross-sectional imaging to identify the entire extent of tumor.
Rarely, the exact limits of the tumor may be radiologically occult. Lipiodol is a contrast agent which has been used
successfully to mark cancers of the bladder and lung for radiotherapy and surgical resection. We report a patient
with an adenocarcinoma of the gastroesophageal junction with tiny tumor implants extending proximally along the
length of the esophagus, which were not visible on standard cross-sectional imaging studies. The proximal extent of
implants was marked endoscopically using a submucosal injection of lipiodol, and this provided for adequate
planning and successful delivery of radiotherapy.
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Case Presentation
A 73 year-old man was evaluated for an adenocarcinoma of the
gastro-esophageal junction. A workup consisting of computed
tomography (CT), positron-emission tomography (PET) and
endoscopic ultrasound had shown localized disease staged clinically as
T3N0. However, endoscopy showed multiple tiny, biopsy-proven,
submucosal tumor implants extending proximally over a distance of
12cm from the main lesion; these implants were not visible on other
imaging studies, including PET scan, which only showed radiotracer
uptake by the main tumor mass (Figure 1). The patient was judged to
be medically inoperable and was thus referred for radical
chemoradiotherapy. Since a precise delineation of tumor extent is
necessary for adequate planning of radiotherapy, the patient
underwent another endoscopy with a four-quadrant submucosal
injection of lipiodol to mark the proximal limit of tumor implants.
One ml of lipiodol was used per quadrant; given the viscosity of
lipiodol, the injection pressure was somewhat higher than would have
been necessary for standard saline solution. The lipiodol was clearly
visible on subsequent CT and provided for adequate planning and
successful delivery of radiotherapy (Figure 2).

Figure 1: Endoscopy showing the primary tumour at the
esophagogastric junction (A) and submucosal tumour implants in
the proximal esophagus (B).
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Figure 2: Computed tomography used for radiotherapy dosimetry
planning showing submucosal lipiodol (arrows) at the proximal
limit of the esophageal tumor implants; (A) coronal plane; (B)
transverse plane. The straight lines represent the three intersecting
radiotherapy fields; the inner concentric circles represent the target
volume whereas the outer circles represent different isodose levels.

Discussion
Considering the inability of CT to delineate the entire extent of
tumor in our patient, our challenge was to choose a convenient
method of marking the tumor implants that would be visible on CT in
order to allow adequate planning of radiotherapy. Endoscopic clips
have been used successfully to mark tumours of the GI tract and for
image-guided radiotherapy for bladder cancer [1,2], but the tendency
of the clips to dislodge or migrate in the short term would have
required that the endoscopic procedure and the pre-radiotherapy
evaluation be closely coordinated. This was not feasible due to current
scheduling constraints at our institution.
Lipiodol is an iodinated contrast agent that was used in the
1970s-80s in CT scanning and lymphangiography [3,4]. Today, it is
mostly used in transarterial chemoembolization (TACE) for
hepatocellular carcinoma [5]. Tissue injection of lipiodol has
previously been described as a marker for lesions of the bladder and
lung as an aid to image-guided radiotherapy and surgical resection,
respectively [6,7]. Successful injection of lipiodol has also been
reported anecdotally in the 1980s to mark lesions of the esophagus
prior to radiotherapy, in an era when early generation CT-scans still
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had significant limitations [8]. Lipiodol has the distinct advantage of
persisting in tissue for prolonged periods, allowing marking and
treatment to proceed at different times.
Complications following lipiodol use are very rare, and almost
exclusively limited to TACE. These include acute liver failure, cerebral
embolism and adult respiratory distress syndrome, and are specifically
related to systemic embolization in this setting [9-11]. Animal studies
on the intraperitoneal effects of lipiodol suggest a theoretical risk of
local inflammation in the event of a transmural injection, but this has
never been reported clinically [12]. Our patient did not develop any
complications.
We find that endoscopic lipiodol injection can be a useful option to
help with radiotherapy planning in the infrequent event that crosssectional imaging alone is unable to identify the entire extent of an
esophageal malignancy. The advantages of lipiodol include simplicity,
minimal morbidity, and reliable persistence in tissue. Our case also
highlights how an active collaboration between the endoscopist and
the radiation oncologist can greatly facilitate the logistics of treatment
planning.
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