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Abstract 

 

Background: Endoscopic tattooing is considered to be a safe procedure to mark a lesion for 

subsequent surgical resection and the reported complication are relatively minor. However, here 

the present case shows tumor traveling through needle tract with tumor inoculation following 

endoscopic tattooing. Methods and Results: A 68-year-old female who had  a clinical stage I 

rectal cancer underwent laparoscopic rectal low anterior resection. The pathologic examination 

of the surgical specimen showed a pathologic stage pT1 invasive adenocarcinoma with a 3 mm 

focus of tumor cells traveling through a transmural tract and a 0.5 mm tumor inoculation in the 

peri-colonic fat tissue. These two foci of tumor cells were mixed with pigmented substance 

convincing its association with the endoscopic tattooing. Conclusion: This present case raises the 

awareness of a severe complication as tumor inoculation by inappropriate endoscopic tattooing 

which may cause tumor stage upgrading and tumor spreading. 
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Introduction  

 

Endoscopy, including colonoscopy ad sigmoidoscopy is one of the common tools currently used 

for colorectal cancer (CRC) screening. Compared to other CRC screening tools like fecal occult 

blood test, stool DNA test, double contrast enema, and computed tomography colonography, 

endoscopy with the advanced endoscopic techniques provides the opportunity to simultaneously 

remove most of the identified polyps or lesions; unfortunately, some large polyps or malignancy 

need subsequent surgical resection for which preoperative localization of the identified lesion is 

required for precise resection of the intestine, especially for the laparoscopic resection.  

 

Currently, endoscopic tattooing is often used to mark a lesion at the time of endoscopy by 

injecting pigmented substances around the lesion. Endoscopic tattooing is considered to be an 

effective and safe method to mark a lesion during endoscopy. The reported complications 

following endoscopic tattooing are relatively minor, only in 0.22% of patients [1] and limited 

such as ink spillage, inflammation or adhesion [2]. However, here the present case shows 

malignant tumor cells traveling through a transmural tract with tumor inoculation in the peri-

colonic fat tissue following an endoscopic tattooing. This case raises our awareness of severe 

complication such as tumor perforation or tumor inoculation related to inappropriate endoscopic 

tattooing.  

 

  

 



Case Report 

 

A 68-year-old female who was found to have a positive fecal immunochemical test (FIT) and 

then proceeded for colonoscopy. Rectal examination was normal, but endoscopic examination 

identified a 2 cm friable, hemorrhagic mass with central necrosis and encompassing 

approximately 15% of rectal wall  at 10 cm from anal verge.  Multiple biopsy were taken for 

pathologic examination. Endoscopic tattooing with Spot (carbon black) was performed, but the 

procedure was not documented in detail. In addition, a 5 mm polyp located at 5 cm to anal verge 

was identified and removed. No other abnormalities were noted. Pathologic examination of the 

biopsies from the large mass reported moderately differentiated invasive adenocarcinoma. The 5 

mm poly was a tubular adenoma. MRI was ordered for staging following rectal cancer protocol 

and showed a 1.7 cm T1 or T2 type mass along the right side of the upper rectum. No lymph 

node involvement was identified. The patient was considered to have a clinical stage I rectal 

cancer. Three months later the patient was transferred to Banner-University Medical Center at 

Tucson Arizona for surgical treatment and underwent laparoscopic low anterior resection.  

 

The surgical specimen showed a 2.8 x 2.6 x 0.6 cm slightly exophytic and centrally necrotic 

mass with a serpiginous border located above the anterior peritoneal reflection and 8.1 cm from 

the distal margin. The mass was entirely submitted for microscopic examination.  Moderately 

differentiated invasive adenocarcinoma was identified and the invasive component was entirely 

confined within the submucosa except two small foci with tumor cells passed beyond the 

submucosal layer.  

 



 

One tumor focus was 3 mm in greatest dimension and had a cluster of tumor cells traveling 

through a 1 mm gap within the muscularis propria (Figure 1A). This focus located at 4 mm in 

distance to the tumor edge at the distal side.  Along the muscle gap, scattered pigments and 

multinucleated giant cells were observed (Figure 1B and 1C), indicating an artifactual needle 

tract with subsequent tumor protruding through the tract.  

 



Another tumor focus was 0.5 mm in greatest dimension, located in the pericolonic fat (Figure 

2A) and 5 mm distal to the needle tract described above. Scattered tattoo pigments were clearly 

observed in the nearby muscularis propria (Figure 2B) and around the tumor cells (Figure 2C). 

This tumor focus was completely isolated from the original tumor mass. Its tattoo pigments 

highly suggested that this tumor focus was implanted during endoscopic tattooing.  

 

The above two tumor foci made it difficult to properly stage this tumor. The resection margins 

were negative for dysplasia or malignancy. Thirty-two lymph nodes were identified and 

negative. The tumor had intact nuclear expression of mismatch repair protein MLH-1, PMS-2, 

MSH-2, and MSH-6 determined by immunohistochemistry. This tumor may be staged as 

pathologic stage pT3N0 or pT2N1c based on the focus of tumor in the pericolonic fact. 

However, this tumor focus appeared to be a tumor inoculation rather than a true tumor invasion. 

After discussion with the surgeon and oncologist at multidisciplinary tumor board, this tumor 

was staged as pathology stage pT2N0. The patient were arranged for clinical follow up every 3-6 

month for 2 years and then every 6 months for a total of 5 years.  

 

The above study follows the regulation of the Institutional Review Board for human research at 

Banner-University Medical Center and University of Arizona.  

 

Discussion 

 

In addition to this current case, another case report showed that transmural injection of carbon 

pigments caused multiple tumor deposition in the rectosigmoid mesentery following an 



endoscopy tattooing [3]. Tumor inoculation during endoscopic tattooing is uncommon but is a 

severe complication which may lead to tumor perforation or spread. In the present case, the 

malignant cells travel through the gap within the muscularis propria fortunately, without 

perforating the serosa but with a focus of tumor implantation in the peri-colonic fat. The initial 

pathologic stage of this tumor is pT1 in which tumor invades submucosal layer; however, this 

tumor may be staged as a pathologic stage pT3N0 in which if this tumor is considered invading 

into pericolonic fat, or a pathologic stage pT2N1c in which if this tumor is considered invading 

into muscluaris propria with a tumor deposit in pericolonic fat. Thus, it is important to follow a 

standard procedure while performing endoscopic tattooing to avoid possible tumor inoculation 

and artifactually upgrade the tumor stage. Dislodging neoplastic cells from a tumor during 

endoscopic biopsy or tattooing can likely happen because the malignant cells lack cohesiveness 

and attain high capacity to migrate and colonize. Inserting a needle or a knife into a tumor 

jeopardizes the tissue barrier, thus can easily introduce the loose tumor cells into the surrounding 

tissue or circulation. This theory of tumor cell seeding is supported by several case studies 

showing tumor implantation along needle tract and the presence of circulating cancer cells after 

diagnostic biopsy of a tumor [4, 5, 6]. 

 

To prevent the above severe adverse event, endoscopic tattooing needs to avoid injection directly 

through the tumor. The technique of tattooing was initially reported in 1958 by Sauntry et al [7] 

who injected blue dye at the base of the polyps to mark the lesion. Later, Knoernschild [8] 

reported endoscopic mucosal tattooing on a series of 190 patients. In 1975, Ponsky et al [9] first 

proposed using the endoscopic tattooing for intraoperative localization of colonic lesions, and 

since then, endoscopic tattooing became a common procedure due to its accuracy and minimal 



risk of complications. There have been several techniques developed to achieve a proper tattoo 

visualization without complications. An optimal technique requires an intramural injection with a 

crucial depth that makes the tattoo visible through the intestinal surface intraoperatively but not 

transmural or too deep causing perforation, or too superficial causing invisible lesion.  And 

emphasized by the present case, the injection must avoid penetrating the tumor. Hyman et al [10] 

have suggested a “four quadrant” circumferential tattooing technique which injects 0.2-0.5 mL of 

India ink into intestinal wall by inserting a needle tangentially 1 cm distal of the tumor. This 

technique improves intraoperative visualization by circumferential injection and avoids 

transmural injury and tumor inoculation, thus has been preferred by many institutions [11, 12].  

 

Other complications following endoscopic tattooing are relatively minor and most are related to 

transmural injection. These complications include ink spillage, focal peritonitis, hematoma, 

inflammation, abscess formation, inflammatory pseudotumor, idiopathic inflammatory bowel 

disease, and post-operative adhesions. Most of patients did not present symptoms resulting from 

those minor complications [12]. Endoscopic tattooing is considered as an almost risk-free 

procedure. However, it is important to be aware of the severe complication of tumor inoculation 

caused by transmural injection directly through tumor.  

  



 

 

Reference 

1. Nizam R, Siddiqi N, Landas SK, Kaplan DS, Holtzapple PG (1996) Colonic tattooing 

with India ink: benefits, risks, and alternatives. Am J Gastroenterol 91(9):1804-1808. 

2. Trakarnsanga A, Akaraviputh T (2011) Endoscopic tattooing of colorectal lesions: Is it a 

risk-free procedure? World J Gastrointest Endosc 3(12):256-260. 

3. Tutticci N, Cameron D, Croese J, Roche E (2010) Peritoneal deposits with carbon 

pigmentation associated with endoscopic submucosal tattooing of a rectal cancer. 

Endoscopy 42:E136. 

4. Sakurai M, Okamura J, Seki K, Kuroda C (1983) Needle tract implantation of 

hepatocellular carcinoma after percutaneous liver biopsy. Am J Surg Pathol 7(2):191-

195. 

5. Kusukawa J, Suefuji Y, Ryu F, Noguchi R, Iwamoto O, Kameyama T(2000) 

Dissemination of cancer cells into circulation occurs by incisional biopsy of oral 

squamous cell carcinoma. J Oral Pathol Med 29(7):303-307. 

6. Shyamala K, Girish HC, Murgod S. Risk of tumor cell seeding through biopsy and 

aspiration cytology (2014) J Int Soc Prev Community Dent 4(1):5-11. 

7. Sauntry JP, Knudtson KP (1958) A technique for marking the mucosa of the 

gastrointestinal tract after polypectomy. Cancer 11(3):607-610. 

8. Knoernschild HE (1962) The use of a tattooing instrument for marking colonic mucosa. 

Am J Surg 103:83-85. 



9. Knoerschild HE. The use of a tattooing instrument for marking colonic mucosa (1962) 

Am J Surg 103:83-85. 

10. Hyman N, Waye JD. Endoscopic four quadrant tattoo for the identification of colonic 

lesions at surgery (1991) Gastrointest Endosc 37(1):56-58. 

11. Fennerty MB, Sampliner RE, Hixson LJ, Garewal HS (1992) Effectiveness of India ink 

as a long-term colonic mucosal marker. Am J Gastroenterol 87(1):79-81. 

12. Trakarnsanga A, Akaraviputh T (2011) Endoscopic tattooing of colorectal lesions: Is 

it a risk-free procedure? World J Gastrointest Endosc 3(12):256-260. 

 


