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Background Endoscopic tattooing is the most frequently performed and studied technique for the preoperative 
marking of gastrointestinal lesions. We present a patient with a splenic hilar recurrence, occurring 
two years after total gastrectomy and D2 lymphadenectomy for early gastric cancer. Pathologic 
examination demonstrated recurrent gastric adenocarcinoma with associated tattoo pigment in soft 
tissues and hilar lymph nodes.

Summary A 72-year-old woman was found to have a PET-avid splenic hilar mass on surveillance imaging two 
years following resectioning a stage IA gastric adenocarcinoma of the fundus. Following her total 
gastrectomy and D2 lymphadenectomy (0/26), revealing early-stage cancer and R0 resection, she did 
not receive adjuvant therapy and subsequently underwent surveillance. Two years postoperatively, 
surveillance CT demonstrated recurrence in the left upper quadrant at the splenic hilum. The 
patient received four cycles of FOLFOX with radiological evidence of response and no new sites of 
disease observed on preoperative CT of the chest, abdomen, and pelvis. She was recommended to 
undergo resection of oligometastatic disease. She underwent staging laparoscopy and subsequently 
successful resection of the splenic hilar mass. Pathologic examination identified recurrent gastric 
adenocarcinoma associated with dark tattoo pigment in the perisplenic soft tissue and splenic hilar 
lymph nodes, likely related to the preoperative endoscopic marking at the time of her original 
diagnosis. Despite the common use of endoscopic tattooing, there is limited literature reporting 
delayed tumor recurrence associated with preoperative marking. Therefore, we recommend that great 
care should be taken during the endoscopic tattooing of gastric lesions.

Conclusion Endoscopic tattooing for localization of gastric cancers may be associated with the risk of peritoneal 
seeding or locoregional spread.
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Case Description
We report a rare presentation of peritoneal recurrence man-
ifested as a splenic hilar mass with associated endoscopic 
tattoo pigments in a patient two years after total gastrec-
tomy for early-stage gastric cancer. A 72-year-old woman 
presented two years ago with reflux symptoms for which 
she underwent an EGD that revealed a large sessile gastric 
fundal polyp. Endoscopic biopsies followed by endoscopic 
mucosal resection demonstrated a foveolar-type adenoma 
with focal high-grade dysplasia. A complete endoscopic 
mucosal resection was not technically possible as the bor-
ders of the lesion were tattooed endoscopically. She subse-
quently underwent a laparoscopic gastric wedge resection. 
Pathologic examination revealed foci of moderately dif-
ferentiated invasive tubular type gastric adenocarcinoma, 
invasive deep into the submucosa, arising in a 4.5 cm gas-
tric adenoma with high-grade dysplasia. There was focal 
lymphovascular invasion. The surgical margins were free. 
The patient then underwent a total gastrectomy with D2 
lymphadenectomy and feeding jejunostomy tube place-
ment. There was no residual carcinoma, 26 negative lymph 
nodes, and free margins, with final pathologic stage 1A 
(pT1b pN0 pM0). As her cancer was a completely resect-
ed, early-stage gastric adenocarcinoma, the patient was 
recommended to undergo surveillance only. She presented 
21 months postoperatively with vague abdominal pain and 
imaging findings concerning for a PET-avid lesion in the 

left upper quadrant at the splenic hilum, concerning for 
either a peritoneal metastasis or a nodal metastasis (Fig-
ure 1). Given concern for the possibility of more exten-
sive peritoneal carcinomatosis, laparoscopy with peritoneal 
washings was performed that did not reveal other sites of 
carcinomatosis or yield positive cytology.

The following week, she underwent exploratory laparot-
omy with adhesiolysis that demonstrated no other gross 
areas of disease besides the mass at the splenic hilum, 
which was entirely resected. Macroscopic black pigment 
was identified in the tumor nodule (Figure 2A).

Microscopic examination demonstrated well to moderate-
ly differentiated adenocarcinoma in soft tissue, associated 
with a desmoplastic stromal reaction and nonbirefringent 
black pigment compatible with tattoo pigment (Figure 2B 
and Figure 2C). Similar black pigment was present in the 
two benign lymph nodes included with the resection.

A review of the patient’s endoscopy records and pathology 
from two years prior noted that she underwent incomplete 
snare mucosal resection of a sessile gastric polyp on the 
greater curvature. The borders of the polyp were tattooed 
with an injection of 3 mL of SPOT (carbon black), with 
three total injections along the circumference of the polyp. 
The tumor in the splenic hilum was histologically similar 
to the gastric primary.

Figure 1. Abdominal CT Scan Demonstrating Recurrent Left Upper Quadrant Mass at Splenic Hilum. Published with Permission

A) Axial CT image with arrow noting left upper quadrant mass that was PET-avid; and B) coronal CT image with arrow identifying same left upper quadrant mass.
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Discussion
Intraoperative localization of gastrointestinal tract lesions 
identified by upper or lower endoscopy can be challenging, 
especially in the era of minimally invasive surgery where 
there is no haptic feedback to assist in identification. Pre-
operative marking was selected to eliminate the need for 
intraoperative endoscopy or anterior gastrostomy. Conse-
quently, many preoperative marking techniques have been 
described, such as endoscopic clipping,1 computer-assist-
ed endoscopic marking,2 and indocyanine green injection 
with intraoperative fluoroscopic guidance. However, the 
most frequently performed and well-studied technique is 
endoscopic tattooing, achieved by injection of submucosal 
dye.3 Since it was first reported by Sauntry et al. in 1958, 
endoscopic tattooing for gastrointestinal lesion localization 
has been widely used worldwide.4 Endoscopic tattooing 
has been described for preoperative marking of esophageal, 
gastric, pancreatic, small intestinal, and colorectal lesions.3 
Other reported benefits of endoscopic tattooing include 
an increased number of harvested lymph nodes in colon 
cancer and improved identification of primary tumors fol-
lowing neoadjuvant chemoradiation in locally advanced 
rectal cancer.5

Many researchers studied the safety and efficacy of dif-
ferent dyes in endoscopic tattooing. Hammond et al.6 
assessed eight tattooing agents in an animal model and 
demonstrated that only indocyanine green and India ink 
(diluted carbon particles) could persist beyond two days. 
Still, one drawback of India ink was severe inflammatory 

reactions. Recently, SPOT (GI Supply, Camp Hill, Penn-
sylvania, USA), consisting of sterile purified carbon parti-
cles, has been FDA-approved as a tattooing agent.3

Technically, optimal endoscopic tattooing is achieved with 
precise submucosal injection of dye at a critical depth to 
provide extraluminal visibility of the tattoo for ease of 
intraoperative detection. However, known risks of this 
technique include transmural injections that can cause 
perforation or tumor inoculation. Therefore, two meth-
ods have been described for consistent injections within 
the submucosa only: 1) creation of a saline bleb to facili-
tate dye injection or 2) direct injection of the dye into the 
submucosa by approaching the mucosa tangentially and 
lifting the needle toward the center of the lumen with a 
controlled, slow injection after creating a small submuco-
sal bleb.7

According to many case series, the reported risk of clinical 
complications after endoscopic tattooing is relatively low 
(0.22-5.6%).3,5,8,9 Nizam et al. published a large review of 
447 cases, with a reported risk of clinical complications 
of 0.22%; furthermore, most of these complications were 
related to transmural injection.8 Other case reports note 
minor complications, including dye spillage (2.4%), focal 
peritonitis, infected hematoma, and abscess formation.5 Of 
these complications, tumor inoculation is one of the risks 
that can lead to tumor spread or locoregional recurrence. 
However, all case reports are in preoperative tattooing of 
patients with colorectal cancers, not upper gastrointesti-
nal malignancies.10‒12 A single case of gastric laceration and 

Figure 2. Gross and Microscopic Images of Excised Splenic Hilar Mass Demonstrating Adenocarcinoma with Associated Black Tattoo Pigment. Published 
with Permission

A) Gross photograph of excised hilar mass; and B-C) photomicrographs of excised mass showing well to moderately differentiated adenocarcinoma in soft tissue with 
focal associated black foreign pigment compatible with tattoo pigment (red arrow) (H&E; B, 20x and C, 100x magnification).
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hematemesis associated with endoscopic tattooing has been 
published.13 Furthermore, other studies describe the asso-
ciation of more invasive upper gastrointestinal endoscopic 
procedures, such as percutaneous endoscopic gastrostomy, 
endoscopic submucosal dissection, and endoscopic muco-
sal resection, with a risk of gastric perforation14,15 and peri-
toneal seeding.16,17

Our patient is unique as she represents the first report of 
the presence of tattoo pigment in a peritoneal metastasis 
and lymph nodes two years following total gastrectomy 
and D2 lymphadenectomy in early-stage gastric cancer. 
Our case highlights the potential risk of endoscopic tat-
tooing in patients with upper gastrointestinal cancers and 
the importance of imaging surveillance to identify locore-
gional or distant recurrences.

Conclusion
Endoscopic tattooing is potentially risky for peritoneal 
seeding and locoregional recurrence, even in early-stage 
cancers.

Lessons Learned
Endoscopic tattooing is used to facilitate intraoperative 
identification of gastrointestinal lesions. However, in 
patients at risk for or with known invasive cancer, alterna-
tive localizing techniques, such as intraoperative endosco-
py, should be considered.
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