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Successful use of volumetric laser
endomicroscopy in imaging a rectal polyp
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Introduction

Volumetric laser endomicroscopy (VLE) is
second-generation optical coherence tomography
(OCT) that is being used for real-time, high-res-
olution cross-sectional imaging in Barrett’s
esophagus [Suter er al. 2008; Yun ez al. 2006].
This technology captures images up to 3 mm
below the mucosa at a 7 um resolution in real
time. The VLE platform (NvisionVLE™ Imaging
System, NinePoint Medical, Bedford, MA, USA)
provides real-time, high-resolution cross-sec-
tional imaging using a balloon catheter with scan-
ning optics. This technology has been shown to
be sensitive in the detection of dysplasia in
Barrett’s esophagus [Evans et al. 2006]. While
this technology is being used in the USA in the
esophagus, there have been no studies or cases
evaluating it in other areas of the gastrointestinal
tract. The balloon platform of VLE allows cross-
sectional imaging of the gastrointestinal tract if
the balloon can collapse the lumen of the area
being imaged to allow for adequate scanning of
the gastrointestinal tract layers. At our institution,
we use VLE routinely for the management of
Barrett’s esophagus. We present a case where

VLE was used in the rectum in order to provide
high-resolution images to help define the anat-
omy of a neoplastic-appearing polyp prior to sur-
gery. Informed consent has been obtained from
the patient discussed in this case report for use of
their anonymized details.

Case

A 66-year-old man with ulcerative colitis was
referred by the surgical service for endosono-
graphic evaluation of a rectal polyp with high-
grade dysplasia seen on a recent colonoscopy.
The colonoscopy diagnosing the polyp showed no
other lesions. We were asked to rule out invasive
disease prior to surgery as this information would
help determine the surgical plan. The surgical
plan was to remove the polyp by surgical full-
thickness resection.

On flexible sigmoidoscopy there was a 4 cm, ses-
sile, slightly depressed polyp (Paris classification
0-IIc) located in the rectum at the border of the
dentate line (Figurela). The slight depression was
concerning for invasive disease. Narrow-band

Figure 1. Rectal sessile polyp on flexible sigmoidoscopy on (a) high-definition endoscopy and (b) narrow-band

imaging high-definition endoscopy.
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Figure 2. Endoscopic ultrasound image of the
rectum involving the polyp.

imaging showed a type IV Kudo classification
mucosal pit pattern with irregular dilated vessels
concerning for a neoplastic process (Figure 1b)
[Kudo er al 1996; Tischendorf er al. 2007].
Endoscopic ultrasound (EUS) evaluation with a
radial array echoendoscope (GF-UE160-ALS5,
Olympus America, Center Valley, PA, USA) at 10
MHz frequency showed intact gastrointestinal lay-
ers in the region of the polyp without lymphade-
nopathy (Figure 2). The submucosa and
muscularis propria were intact. No focal lesion was
identified. The EUS finding was unexpected, as
we expected a focal mucosal hypoechoic area or
focal thickening in the region of the polyp.

Given that a discrete lesion was not identified and
the findings were unexpected, it was unclear
whether the lesion was identified on EUS.
Therefore VLE was performed as this technology
delivers up to a 25 times higher spatial resolution
than EUS. A 20 mm balloon catheter that con-
tained the VLE optical probe was used through
the channel of a gastroscope to obtain a cross-
sectional scan at the area of the polyp (Figure 3).
The scan showed a normal uniform rectal mucosa
opposite the wall of the polyp (Figure 4a and b).
At the site of the polyp there was an irregular epi-
thelial surface and an atypical gland in the mucosa
at the site of the polyp with a normal submucosa
below it (Figure 4c). The balloon contains a reg-
istration line that can be visualized endoscopically
and on the VLE scan (Figure 4a). Matching up
these lines allows for endoscopic localization of
abnormalities. VLE helped to confirm that the
polyp was limited to the mucosa, as a focal
atypical area was seen at the site of the polyp, with
a normal submucosa below this area. This

il
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Figure 3. Volumetric laser endomicroscopy being
performed with a 20 mm balloon containing the
optical probe.

high-resolution imaging delineated the anatomy
and thus allowed for a defined surgical plan.
Given the findings on VLE, the surgeon altered
his management. Instead of performing a full-
thickness resection, he resected the polyp endo-
scopically using the endoscopic mucosal resection
(EMR) technique. Pathology confirmed negative
margins. The final pathology was consistent with
a mucosal polyp with high-grade dysplasia
(Figure 5). There was submucosa present in the
pathology specimen that was free of polyp. The
final histology correlated well to the presurgery
imaging studies.

Discussion

Although VLE has been designed for use in the
esophagus, this case shows that VLE can be suc-
cessfully performed in the rectum. It can be com-
plementary to EUS as shown in this case. There
may be an advantage for VLE in superficial
mucosal lesions given the higher spatial resolu-
tion. As seen in this case, the EUS resolution was
not high enough to visualize the polyp, which is a
limitation of EUS. It is important to note that
VLE provides high-resolution images of the
mucosa and submucosa; it may not always image
the deeper layers like endoscopic ultrasound
[Sivak ez al. 2000].

In this case, the patient was specifically referred
for advanced imaging of the rectal polyp to deter-
mine if a resection should take place. In centers
where advanced imaging is not available, it is rea-
sonable to perform a staging EMR. This can be
both diagnostic and therapeutic. Although this is
likely more cost effective, it is more invasive and
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Figure 4. (a) Circumferential volumetric laser endomicroscopy (VLE) images of the rectum that contained
the polyp. The registration line (blue arrow] helps to localize the polyp when compared to the registration line
on the endoscopic view. (b] Magnified view of the normal rectal mucosa with a uniform epithelial surface and
normal layers. (c] Cross-sectional image of VLE at the polyp site showing an irregular epithelial surface and
atypical gland (yellow arrow] in the mucosa with intact layers below it.

Figure 5. (a) Surgical histology of the rectal polyp showing the dysplasia is limited to the mucosa. (b)
Magnified view of the mucosa showing high-grade dysplasia.

subjects a patient to possible adverse events of
EMR. In patients with lesions that invade the
submucosa and require surgery, advanced imag-
ing can spare an EMR.

To our knowledge, this is the first reported case of
the use of VLE in imaging a rectal polyp. Therefore
further studies are needed prior to recommending
widespread use of VLE in the rectum. Previous
reports have looked at OCT in the rectum and
lower gastrointestinal tract in defining the corre-
sponding histologic layers [Sivak et al. 2000;
Consolo et al. 2008; Westphal ez al. 2005].

The location of the rectal polyp in this case, near
the dentate line, was optimal for imaging. The
smaller diameter lumen in this area of the rectum
allowed for contact of the mucosa on the balloon
and thus provided high-quality images of the
mucosa that contained the polyp. However a full

circumferential view with the lateral rectal walls
could not be obtained due to the larger diameter
rectum. In this case the lateral walls did not need
to be imaged as the polyp clearly was localized to
one wall. The registration line showed that we
imaged the wall that contained the polyp. It is
possible that if this lesion were more proximal in
the rectum imaging would not have been possible
with the 20 mm balloon, the largest balloon avail-
able with the VLE platform. Future studies using
VLE in the rectum may have to use larger bal-
loons containing the optical probe, especially if
full circumferential views are desired.

To date, the majority of studies looking at OCT
and VLE in the gastrointestinal tract focus on the
esophagus. Mucosal-based dysplastic lesions in the
esophagus that are precursors to adenocarcinoma
have atypical glands and abnormal surface matura-
tion [Evans et al. 2006]. It can be extrapolated
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from the OCT esophagus data that dysplastic
lesions in the rectum have similar features. In this
case report the rectal polyp had an atypical epithe-
lial gland present.

Overall, VLE is a promising new technology that
is gaining widespread acceptance for esophageal
imaging in the USA. With further studies, this
technology can be applied to other areas of the
gastrointestinal tract to provide high-resolution
imaging. As demonstrated here, high-resolution
imaging can visualize abnormal lesions that help
guide management decisions.
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