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The American Society for Gastrointestinal Endoscopy
(ASGE) Technology Commiltee provides reviews of exist-
ing, new, or emerging endoscopic technologies that have
an impact on the practice of GI endoscopy. Evidence-
based methodology is used, with a MEDLINE literature
search to identify pertinent clinical studies on the topic
and a MAUDE (U.S. Food and Drug Administration Cen-
ter for Devices and Radiological Health) database search
to identify the reported complications of a given technol-
ogy. Both are supplemented by accessing the “related ar-
ticles” feature of PubMed and by scrutinizing pertinent
references cited by the identified studies. Controlled clini-
cal trials are empbasized, but in many cases, data from
randomized, controlled trials are lacking. In such cases,
large case series, preliminary clinical studies, and expert
opinions are used. Technical data are gathered from tra-
ditional and Web-based publications, proprietary publi-
cations, and informal communications with pertinent
vendors.

Technology Status Evaluation Reports are drafted by 1
or 2 members of the ASGE Technology Committee, re-
viewed and edited by the committee as a whole, and
approved by the Governing Board of the ASGE. When
JSinancial guidance is indicated, the most recent coding
data and list prices at the time of publication are provided.
For this review, the MEDLINE database was searched
through January 2010 for articles related to endoscopic
tattooing by using the Keywords tattooing, colonic, endo-
scopic, India ink, indocyanine green in different search
term combinations.

Technology Status Evaluation Reports are scientific re-
views provided solely for educational and informational
purposes. Technology Status Evaluation Reporls are not
rules and should not be construed as establishing a legal
standard of care or as encouraging, advocating, requir-
ing, or discouraging any particular treatment or payment
Jor such treatment.

BACKGROUND

The intraoperative identification of lesions previously
detected by endoscopy is often difficult, particularly dur-
ing laparoscopic surgery.! Estimation of the tumor site at
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colonoscopy can be imprecise, with as many as 14% of
tumor locations incorrectly identified.!? Lesions that may
be difficult to identify by inspection or palpation at surgery
include small or flat neoplasms, polypectomy sites, diver-
ticula, arteriovenous malformations, and Dieulafoy le-
sions. The lack of accurate lesion identification during
laparoscopy may lead to resection of the wrong segment
of bowel.3 Endoscopic tattooing of colonic lesions to assist
in operative localization was first described in 1975.4 Tat-
tooing is also used to facilitate identification of subtle
mucosal lesions or endoscopic resection sites at the time
of subsequent endoscopy.*>

TECHNOLOGY UNDER REVIEW

Suspensions of carbon particles are the most commonly
used substance for endoscopic tattooing. India ink, used
for writing in India dating back to the 4th century Bc, has
been used for endoscopic tattooing since the 1970s.° It is
composed of a colloidal suspension of carbon particles in
a solution of organic and inorganic substances used as
stabilizing diluents and surfactants. Some preparations of
India ink contain ethylene glycol, phenol, shellac, and
animal products (eg, gelatins) that may cause inflamma-
tory reactions in local tissue. Nonsterile India ink diluted
with normal saline solution may be rendered sterile by
on-site autoclaving (20 minutes at 110-121°C at 27.6 kPa
pressure)’ or by passage through a bacteriostatic Millipore
filter (0.22 pwm).

A sterile and biocompatible suspension containing
highly purified, very fine carbon particles (Spot; GI Sup-
ply, Camp Hill, Pa) was developed and is marketed spe-
cifically for endoscopic tattooing. It is the only product
approved by the U.S. Food and Drug Administration
(FDA) for this purpose. Each sterile syringe contains 5 mL
of the marker and is prediluted and ready to use. The
composition of Spot includes water, glycerol, polysorbate
80, benzyl alcohol, simethicone, and high-purity carbon
black. It does not contain phenols, shellacs, or ammonia
that are present in suspensions of India ink.

Other dyes that have been assessed as endoscopic
tattooing agents include methylene blue, indigo carmine,
toluidine blue, isosulfan blue, hematoxylin, eosin, and
indocyanine green (ICG). These agents are less useful
compared with India ink with respect to safety, efficacy,
and ease of use. Animal studies have shown that only
India ink and ICG are visible at the injection site longer
than 48 hours, whereas other dyes are reabsorbed within
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24 hours.® ICG is a vital stain originally used for quantify-
ing cardiac output. ICG cannot be used in patients with
allergy to iodine.

INDICATIONS AND EASE OF USE

Endoscopic tattooing is indicated to facilitate localiza-
tion of a luminal abnormality at the time of surgery or
repeat endoscopic examination. The tattooing agent is
delivered by an injection needle advanced through the
working channel of the endoscope.® The needle should be
inserted at an oblique angle to the bowel wall to avoid
penetrating the serosa.'® Transmural injection may result
in diffuse staining of the peritoneal surface. Once the
needle’s bevel is within the submucosa, the agent is in-
jected to raise a bleb, usually in 0.5- to 1.0-mL aliquots.
Four-quadrant injection around the circumference of the
bowel has been suggested to optimize operative localiza-
tion.!! This is particularly important in the colon because it
is difficult to identify the location intraoperatively if the
tattoo is only placed on the mesenteric or retroperitoneal
side of the colon.!? The use of 2 injections to bracket a
lesion for subsequent endoscopic inspection has also been
described.> When using India ink, it must be sterilized and
diluted before use, whereas the FDA-approved Spot is
prediluted and ready to use.

More recently, “saline test injection” techniques have
been described to define the submucosal plane to prevent
dye infiltration of the muscularis propria or spillage into
the peritoneum.!? In one technique, saline solution is first
injected into the submucosa to ensure formation of a
submucosal bleb. The syringe with saline solution is then
replaced by a syringe containing India ink while the nee-
dle is still in the submucosal plane. After injection of the
ink, the saline solution syringe is reattached and used to
expel the residual India ink in the injection catheter. This
method was used in 55 cases and was more effective for
operative identification than the conventional technique
(54/55 vs 31/36; P = .034). The same method was used in
another study using Spot.!? This study confirmed that the
technique was safe and effective for operative tumor lo-
calization (61/63; 96.8%). A 2-step variation of this tech-
nique has been described in which saline solution is first
injected to create a submucosal elevation.’> This is fol-
lowed by a separate puncture of the bleb with an needle
containing India ink and injection of a small amount of
India ink. Leakage of residual India ink from the 2
puncture sites resulted in smaller, more precise tattoos
without broad tissue staining based on subjective oper-
ative findings.

India ink has been used for endoscopic marking of
esophageal lesions, in particular Barrett’s esophagus. In a
prospective study, 19 patients with Barrett’s esophagus
had India ink tattoos placed at the most proximal level of
the squamocolumnar junction.'® Of the 15 patients who
remained in the study, all had good tattoo persistence at 36

months. No complications related to esophageal tattooing
were reported.

Mucosa marking targeting biopsy has been described as
a method for longitudinal follow-up in multifocal atrophic
gastritis and precancerous lesions in the stomach. In this
technique, tattooing of biopsy sites is used as a means to
identify previously sampled areas.!” Endoscopic tattooing
has also been used during deep enteroscopy (eg, double-
balloon enteroscopy) to mark the extent of antegrade
inspection for identification during subsequent retrograde
enteroscopy.'8

Another reported application of endoscopic tattooing
based on limited case series is EUS-guided fine-needle
tattooing using India ink or ICG for the preoperative lo-
calization of pancreatic lesions.19-?!

OUTCOMES AND COMPARATIVE DATA

Various concentrations of India ink were studied in an
animal model.?? Undiluted and 1:10 dilution resulted in
mucosal ulceration. Tattoos created with 0.5-mL aliquots
of 1:100 India ink produced no gross inflammation and
were seen consistently at colonoscopy, laparoscopy, and
laparotomy for as long as 5 months.

The safety and efficacy of Spot were evaluated in a
study of 113 patients.?? Fever, abdominal pain, or signs or
symptoms of inflammation did not develop in any of the
patients. Ten patients with colon polyps deemed endoscop-
ically unresectable or malignant appearing had the area sur-
rounding the lesions tattooed and subsequently underwent
surgical resection. At operation, the tattoos were visible in all
cases, and none of the resected specimens exhibited necrosis
or abscess formation on histopathology. An additional 103
patients underwent colonoscopic tattooing and subsequently
underwent colonoscopy or underwent surgery at another
hospital. In the 42 patients who underwent subsequent
colonoscopy 3 to 12 months after tattooing, all tattoos were
readily identifiable.

Endoscopic tattooing with ICG in 12 patients was visi-
ble at surgery 36 hours after injection and resulted in only
minimal inflammation.?* In another study of 39 patients,
ICG was visible intraoperatively in all 29 patients having
surgery within 8 days. In the remaining 10 patients who
underwent surgery more than 8 days after tattooing, stain-
ing was seen in only 2 patients.?>

An animal study considered the safety and efficacy of
various dilutions of India ink and ICG.' Although the
tattoo with 1:100 dilution of India ink was seen consis-
tently for as long as 5 months with only a mild submucosal
reaction, ICG was visible only on day 1 and caused mu-
cosal ulceration and mild to severe inflammation at both
the concentrated and diluted injection sites. To enhance
detection of tattoos created with lower concentrations of
ICG, fluorescence imaging with light-emitting, diode-
activated ICG has been described.?® Although this new
technique is reported to be safe and effective, it will add
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FDA-approved

Tattooing agent Manufacturer for tattooing
Indocyanine green  Sigma-Aldrich Inc, No
(Cardiogreen) St. Louis, Mo
India ink PMT/Permark Inc, No
(Endomark) Chanhassen, Minn
Spot Gl Supply Inc, Yes

Camp Hill, Pa

TABLE 1. Tattooing agents

$46.70 for 25 mg, $80.60
for 50 mg

10-mL vials, $30 each;
box of 9 for $225

5-mL syringe, box of 10
for $199

Price Special features

Available in powder form, not readily soluble
in saline solution, soluble in water

Sterile, diluted 1:50 with normal saline
solution

Sterile, ready-to-use, prepackaged syringes

significant cost because the imaging requires a special
light and camera.

Alternative localization techniques have included metal
clips, fluoroscopy, barium enema, CT colonography, mag-
netic resonance imaging, and intraoperative colonos-
copy.?”%8 There are no studies comparing endoscopic tat-
tooing with these alternative methods of localization.

SAFETY

Injection of appropriately diluted and sterile solutions is
generally safe, with most complications related to trans-
mural injection. A retrospective study of 195 patients un-
dergoing 4-quadrant tattooing with 0.2- to 0.5-mL aliquots
of sterile 1:100 India ink found no short-term complica-
tions.?? A retrospective analysis of 447 cases of colonic
tattooing by using various India ink preparations found a
complication in only 1 patient in whom abdominal pain,
tenderness, and fever developed after tattooing a cautery-
induced ulcer.® In a prospective study of India ink tattoo-
ing in 55 patients, no clinical complications were noted.3°
After an average of 36 months of follow-up, there were no
endoscopically visible inflammatory changes and evalua-
tion of 74 biopsy specimens from these patients revealed
no histologic changes at the tattoo sites in 48 patients, mild
chronic inflammation in 6 patients, and hyperplastic
changes in 1 patient. Other case reports of complications
after colonic tattooing with India ink include an isolated
case of idiopathic inflammatory bowel disease, 3 abdom-
inal abscesses, 2 cases of inflammatory pseudotumor, 1
case of focal peritonitis, and instances of peritoneal
staining.>313% In all these case reports, India ink was in-
jected either undiluted or at a 1:1 or 1:10 dilution.

In a study of 63 patients who had tattooing with Spot, 6
patients (9.5%) had peritoneal leakage based on findings
at surgery; mild peritonitis developed in only 1 patient.!?
Another case study of 3 patients who underwent endo-
scopic tattooing by using this agent reported intraopera-
tive identification of black macular patches or streaks at
extraintestinal sites including the peritoneum and mesen-
tery. This is thought to be caused by either intraperitoneal
spillage of the dye from deep injection or migration of

pigment-laden macrophages via lymphatic channels.3® A
MAUDE database search for Spot resulted in 1 report of a
patient I whom fever, abdominal pain, and abnormal liver
enzymes developed after injection at the hepatic flexure.3’
In a single case report, injection of dye too close to a
malignant lesion or contacting the tumor with the needle
tip during tattooing was reported to cause needle-track
implantation at a site distinct from the tumor.!3

FINANCIAL CONSIDERATIONS

The list prices of currently available sterile preparations of
tattooing agents are listed in Table 1. The CPT (Current
Procedural Terminology)* codes for “directed submucosal
injection(s), _any substance” are used for endoscopic tattoo-
ing. For esophagoscopy with directed submucosal injec-
tion(s), report CPT 43201; for EGD, the CPT code is 43236.
For sigmoidoscopy, the applicable code is 45335, and for
colonoscopy, proximal to the splenic flexure; with directed
submucosal injection(s), any substance, the code is 45381. In
other intestine sites, use of code 44799 (unlisted service,
intestine) would be appropriate, providing the report and a
cover letter to the payer requesting payment equivalent to
the services denoted by the specific CPT codes noted. Na-
tional correct coding bundling edits exclude same-day re-
porting of the base codes within these sections (eg, 45330 or
43235) but do not require specific modifiers to report sepa-
rate services such as biopsy and polypectomy. Payment is
typically based on multiple-procedure (51 modifier) or family
of code (59 modifier) rules, but varies with the payer. More
guidance is provided in the ASGE Coding Primer, A Guide
Jor Gastroenterologists (2009).38

*Current Procedural Terminology (CPT) is copyright 2010 American Med-
ical Association. All Rights Reserved. No fee schedules, basic units,
relative values, or related listings are included in CPT. The AMA assumes
no liability for the data contained herein. Applicable FARS/DFARS re-
strictions apply to government use.
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AREAS OF FUTURE RESEARCH

Spot is the only FDA-approved endoscopic tattooing
agent. The data on long-term safety and effectiveness of
this agent are limited. Studies comparing different tattooing
agents are needed. In addition, other localization techniques
using endoscopic metallic clips or CT-colonography should
be compared with tattooing techniques. The utility of shorter
length needles should be evaluated to prevent inadvertent
deep intestinal injection leading to peritoneal spillage. Fi-
nally, more studies are needed to define the added benefit of
EUS-guided fine-needle tattooing relative to preoperative lo-
calization using imaging alone.

SUMMARY

Endoscopic tattooing is an effective means to enable
subsequent endoscopic and surgical localization of lumi-
nal digestive tract lesions. India ink has been used effec-
tively in a large number of cases over several decades.
When diluted (1:100 with normal saline solution) and
injected tangentially in small aliquots (0.5-1 mL), India ink
tattooing is safe and long-lasting. One purified carbon
particle suspension is the only FDA-approved agent for
this indication and its ready-to-use formulation offers con-
venience. ICG has been used less frequently and appears
to be safe but provides a less durable tattoo.
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