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ABSTRACT 
 

The pathological diagnosis of gastrointestinal masses may pose challenges to the gastroenterologist or surgeon as far as 

obtaining access and tissue diagnoses (Ballo and Guy, 2001). There are various types of colon tumors, including 

epithelial tumors (adenocarcinoma, adenosquamous carcinoma, undifferentiated carcinoma, etc.), mesenchymal tumors, 

and metastatic tumors. The treatment protocols are made according to the pathological type (Tarazona et al., 2020). 

Endoscopic biopsy is the most commonly used method for intestinal neoplasm (ASGE Standards of Practice Committee, 

2010), but there are some limitations, such as discomfort in the examination process of patients with contraindications 

to anesthesia, difficulty in sampling due to the lesion morphology and regional necrosis. We present a case of colon 

adenocarcinoma diagnosed by contrast-enhanced ultrasound combined with percutaneous ultrasound-guided biopsy 

after failed endoscopic biopsy. 

Keywords: Gastrointestinal Tumor, Biopsy, Ultrasound-Guided, Contrast-Enhanced Ultrasound 

 

Case Presentation 

A 77-year old woman was presented with weight loss and increased defecation frequency for two 

months. Computed tomography (CT) showed diffuse thicken in ascending colon, with infiltration of 

serous layer and multiple enlarged lymph nodes in adjacent area (Fig. 1a). Colonoscopy indicated 

cauliflower-like tumor in the ascending colon with narrow lumen (Fig. 1b). Colonoscopic biopsy showed 

necrosis and no cancer cells were found. The patient refused another recommended colonoscopic 

biopsy. In order to make a definitive pathological diagnosis, contrast-enhanced ultrasound combined 

with percutaneous ultrasound-guided biopsy was performed. Two-dimensional ultrasound examination 

confirmed diffuse wall thickening in ascending colon with maximum thickness of 2 cm, with a small 
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amount of gas in the lumen (Fig. 2a). Sparse blood flow signal was observed by color Doppler 

ultrasound (Fig. 2b). Most of the thickened intestinal wall showed no enhancement during contrast-

enhanced ultrasonography (Fig. 2c), considering necrosis area. Under the guidance of ultrasound, 

carefully avoiding the gas line in the colonic lumen, the contrast-enhanced area was punctured by a 18G 

semi-automatic biopsy needle (SOMATEX Medical Technologies, Germany) and 3 complete tissues were 

obtained (Fig. 2d). Complications related to biopsy such as bleeding, peritonitis, and pain were not 

observed in our case. Pathologic examination observed nest-like cancer cells surrounded by necrotic 

tissue (Fig. 3a). Histological examination confirmed low differentiated adenocarcinoma (Fig. 3b-d). The 

patient refused the operation and adopted comprehensive therapies based on chemotherapy. 

 

Figure 1: (a) Thickened ascending colonic wall by CT image. (b) Cauliflower-like tumor in the ascending colon lumen by 

colonoscopy 

 

Figure 2: Ultrasound manifestation of the tumor: (a) 2D-image, the tumor seemed homogeneous. (b) Color Doppler image: 

Sparse blood flow signal observed inside the tumor. (c) Contrast-enhanced ultrasonography: Scattered necrotic area showed as 

dark area (arrow). (d) Ultrasound-guided biopsy: biopsy needle (arrow), gas line in the colonic lumen (hollow arrow) 
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Figure 3: (a) HE, orig. mag. 100×. (b) Immunostaining with CK, org. mag. 100×. (c) Immunostaining with CEA, orig. mag. 100×. 

(d) Immunostaining with Villn, org. mag. 100× 

Discussion 

 Colonic adenocarcinoma is the fourth common cancer worldwide and the second leading cause of 

cancer-related mortality (Edwards et al., 2010). However, tumors and other lesions involving the wall of 

the gastrointestinal tract may pose diagnostic challenges to the gastroenterologist or surgeon as far as 

obtaining access and tissue diagnoses (Ballo and Guy, 2001). Although endoscopic biopsy is the current 

standard diagnostic modality for gastrointestinal tumors (Nakano et al., 2019), the choice of biopsy 

technique also depends on patient’s tolerance and lesion morphology. Extensive necrosis inside the 

tumor increased the probability of failure in biopsy (Zhang and Chen, 2016), which might cause the 

failed endoscopic biopsy in this patient. Contrast-enhanced ultrasound is a technique that uses contrast 

agent to enhance backscatter echo and improve the resolution, sensitivity and specificity of ultrasound 

diagnosis, which can reflect and observe the blood perfusion of normal and diseased tissues  (Wei et al., 

2020; Sparchez et al., 2011). In this patient, the necrotic area of neoplasm can be identified with 

contrast-enhanced ultrasound. The application of enhanced-ultrasound confirmed the necrosis and 

survival areas in the tumor, active tissues were taken for pathomorphological and 

immunohistochemical analysis, thus ensured a successful pathological diagnosis.  

Conclusion 

 Contrast-enhanced ultrasound combined with percutaneous ultrasound-guided biopsy of the 

colonic neoplasm may serve as a supplementary option for intestinal neoplasms, when endoscopic 

biopsy is challenging. 
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