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Abstract 
The presence of synchronous multiple primary carcinomas, although recognized, remains very uncommon. Their etiopathogeny is unclear. 
The wide spread of imaging techniques currently facilitates diagnosis of simultaneous tumors. We present the rare case of a signet ring cell 
colon carcinoma coexisting with a transitional cell carcinoma (TCC) of the ureter, which debuted with symptoms of intestinal obstruction in 
a 75-year-old male patient, with no prior relevant history. Computed tomography showed signs of a tumor mass on the transverse colon, 
as well as left hydronephrosis with a tumor in the lower third of the ureter, which prompted for immediate emergency surgery. After the 
appropriate surgical maneuvers, tissue collected from both tumors underwent usual histological preparation and Hematoxylin–Eosin staining, 
as well as multiple immunostaining with a complex panel of markers. The patient had a favorable postoperative course and during a six-month 
follow-up, we did not detect any signs of illness. 
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 Introduction 

Synchronous multiple primary tumors represent rare 
cases, with unclear etiopathogeny [1–3]. It is considered 
that synchronous tumors have their origin in tissues with 
similar embryological origin, exposed to carcinogenic 
or hormonal agents [1, 4, 5]. 

Colorectal cancer represents the fourth leading cause of 
death in the world and its prognostic depends on various 
factors: clinical, biological, histopathological and tumoral stage 
[6, 7]. Signet ring cell carcinoma (SRC) of the colon is a very 
rare condition (96% of SRC appear in the stomach, while 
for the colon there is a reported incidence of only 0.1% to 
0.9%) [8–10]. Most of the cases are detected in advanced 
stages, due to late symptoms appearance and have a poor 
prognosis [11, 12]. SRC is an aggressive type, having 
poor or no differentiation, with high-grade invasiveness. 

Transitional cell carcinoma (TCC) of the ureter mainly 
affects the lower third (70%) with a total reported 
incidence of one per 1000–3600 [13–15]. It seems that 
the highest incidence is found in Balkan countries, where it 
is known as Balkan endemic nephropathy [14, 16]. It is 
one of the risk factors for urothelial tumors, between 
cigarette smoking, chronic bacterial infection of the 
urinary tract and several chemicals or analgesic abuse. 
Men between 60 and 70-year-old are the most affected 
by the disease [13–16]. 

 Patient and Methods 

Presentation and history 

We present the case of a 75-year-old male patient who 
was brought in the Emergency Unit of the Emergency 
County Hospital of Craiova, Romania, with diffuse 
abdominal pain, no intestinal transit, nausea and vomiting. 
He denied any family history of gastrointestinal pathology, 
while himself being previously diagnosed with viral hepatitis 
B, grade 3 arterial hypertension, permanent atrial fibrillation 
and chronic cardiac insufficiency (IInd NYHA class). 

Clinical examination revealed distended abdomen 
and a palpable mass in the left iliac fossa, with limited 
mobility on lower planes, slightly painful upon palpation. 

Computed tomography (CT) scan was performed and 
after interpreting the findings, the patient was scheduled 
for emergency surgery. 

Surgical protocol and tissue collection 

Access in the peritoneal cavity through a xyphopubic 
incision revealed a tumor of approximately 12 cm in 
diameter. Right hemicolectomy with latero-lateral ileo-
transverse anastomosis was performed, obtaining a bowel 
fragment, which was further processed. Left from the 
urinary bladder we found a ureteral tumor, 15 cm in 
diameter, which was also removed along with the left 
kidney, which had the macroscopic characteristics of 
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malignancy. Fragments collected from the two tumors were 
included in paraffin and routine Hematoxylin–Eosin (HE) 
staining performed for preliminary histological analysis. 

Immunohistochemistry study 

We sampled formalin-fixed, paraffin-embedded blocks 
in 5-μm thick serial sections, deparaffinized them in xylene 
and rehydrated in consecutive alcohol baths. Briefly, we 

used the Streptavidin–Biotin immunoperoxidase staining 
method and used the following antibodies: for the colon – 
CDX2 (Dako), Ki-67, p53 (Dako), MUC1 (Dako), MUC2 
(Novocastra), MUC5A (Novocastra), and for the urothelial 
carcinoma – 34bE12 (Dako) and CD10 (Novocastra). 
The full list of antibodies and their specifications can be 
found in Table 1 below. 
 

Table 1 – Panel of antibodies used in the present study 

Antibody Producer Clone Isotype Dilution Visualization 

Monoclonal Mouse Anti-Human CDX2 Dako DAK-CDX2 IgG1 1:50 EnVision FLEX 

Monoclonal Mouse Anti-Human p53 Dako DO-7 IgG2b 1:50 EnVision+/HRP 

Monoclonal Mouse Anti-Human Ki-67 Dako MIB-1 IgG1 1:50 EnVision+/HRP 
Monoclonal Mouse Anti-Human Epithelial Membrane 
Antigen (MUC1) 

Dako E29 IgG2a 1:100 EnVision+/HRP 

Monoclonal Mouse Antibody MUC2 Novocastra Ccp58 IgG1 1:100 EnVision LSAB 

Monoclonal Mouse Antibody MUC5AC Novocastra CLH2 IgG1 1:100 EnVision LSAB 
Monoclonal Mouse Anti-Human CK High Molecular 
Weight (HMW) – CK5 

Dako 34bE12 IgG1 1:50 EnVision FLEX 

Monoclonal Mouse Anti-Human CD10 Novocastra 56C6 IgG1 1:100 EnVision FLEX 
 

 Results 

Modified laboratory values 

A synopsis of his laboratory values is presented in 
Table 2. 

Table 2 – List of laboratory values 

Test Result Normal value/unit 

Hematology 

WBC 9.5 4–10×109/L 

NE [%] 69 45–80/% 

LY [%] 22 20–50/% 

MO [%] 9.5 0–10/% 

EO [%] 0.2 0–4/% 

BA [%] 0.3 0–1/% 

NE# 7.5 2–8×103/µL 

LY# 1 1–4×103/µL 

MO# 0.9 0–1×103/µL 

EO# 0 0–0.4×103/µL 

BA# 0 0–0.1×103/µL 

RBC 4.92 3.8–5.8×106/µL 

HGB 14.9 11.7–17 g/dL 

HCT 45.1 35–51/% 

MCV 91.8 79–100/fL 

MCH 30.3 26–34/pg 

MCHC 33 31–37 g/dL 

RDW 17.4 11.6–16/% 

PLT 184 150–400×103/µL 

MPV 10.9 7.4–13/fL 

Coagulation 

APTT [s] 27.3 22–30/s 

APTT (ratio) 0.91 0.84–1.15 

Fibrinogen 556 200–400 mg/dL 

PT [s] 16.2 10–13.6/s 

PT [%] 54 72–146/% 

INR 1.46 0.8–1.19 

Biochemistry 

Glucose 86 74–106 mg/dL 

Urea 59 13–43 mg/dL 

Creatinin 1.4 0.7–1.3 mg/dL 

ALT 7 0–45 U/L 

Test Result Normal value/unit 

AST 15 0–35 U/L 

Amilase 52 27–102 mg/dL 

Total proteins 7.1 6.4–8.3 g/dL 

Total bilirubin 1.47 0.3–1.2 mg% 

Direct bilirubin 0.46 0–0.3 mg% 

Seric Na+ 135 136–146 mmol/L 

Seric K+ 5.6 3.6–4.8 mmol/L 

Seric Cl- 94 96–105 mmol/L 

Immunology Serology 

HBs Antigen Positive Negative 

Anti HCV antibody Negative Negative 

WBC – White blood count; NE – Neutrophils; LY – Lymphocytes; MO – 
Monocytes; EO – Eosinophils; BA – Basophils; RBC – Red blood cells; 
HGB – Hemoglobin; HCT – Hematocrit; MCV – Mean corpuscular 
volume; MCH – Mean corpuscular hemoglobin; MCHC – Mean 
corpuscular hemoglobin concentration; RDW – Red blood cell 
distribution width; PLT – Platelets; MPV – Mean platelet volume; APTT – 
Partial thromboplastin time; PT – Prothrombin time; ALT – Alanine 
transaminase; AST – Aspartate aminotransferase. 

We could observe increased values for urea (59 mg/dL, 
normal 13–43 mg/dL) and serum creatinine (1.4 mg/dL, 
normal 0.7–1.3 mg/dL); slightly elevated total bilirubin 
(1.47 mg%, normal 0.3–1.2 mg%) on the account of its 
direct fraction (0.46 mg%, normal up to 0.3 mg%). Serum 
sodium and chlorine was slightly lower (135 mmol/L and 
94 mmol/L, respectively, normal 136–146 mmol/L and 
96–105 mmol/L, respectively) with higher potassium 
(5.6 mmol/L, normal 3.6–4.8 mmol/L). Coagulation tests 
were also altered, with an increased fibrinogen level 
(556 mg/dL, normal 200–400 mg/dL), elevated PT (16.2 s, 
normal 10–13.6 s) and International Normalized Ratio 
(1.46, normal 0.8–1.19). Serum HBS antigen was also 
positive. 

Abdominal and pelvic imaging 

The CT scan revealed a dilated ascendant and 
transverse colon with horizontal hydroaeric levels and a 
stenosis at the splenic flexure on a length of about 30 cm 
in a coronary plane, with discretely thickened intestinal 
wall. In addition, the scan revealed reduced parenchyma 
(6 mm thickness in an axial plane) of the left kidney, 
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with hydronephrotic aspect and dilated ureter (16 mm 
diameter). Further, along the pelvic segment of the 
ureter the scan revealed a well-defined inhomogeneous 
60/50 mm tumor, moderately iodophile. Furthermore, 
multiple retroperitoneal adenopathies were present near 
the aorta and vena cava (16/11 mm maximum diameter) 
and perimesenteric (up to 15/12 mm), some with central 
necrosis. 

Hematoxylin–Eosin staining 

Signet ring cell colon carcinoma 

We could observe diffuse infiltrative proliferation, 
consisting of variable-sized neoplastic cells containing 
abundant intracellular mucin, cells with clear cytoplasm 
and eccentric nucleus, producing an incoherent 
proliferation aspect (Figure 1a). We could also note the 
presence of abundant extracellular mucin secretion. 

Another important aspect was the proliferation with 
lobular or trabecular placement or isolated tumor cells, 
distorted better-differentiated glandular structures from 
the superficial portion of the tumor (Figure 1b). 

Ureteral transitional carcinoma 

We could observe a proliferating tumor composed  
of numerous conjunctive-vascular axels covered by 
urothelial-like cells, with increasing number of layers 
(more than seven layers total), making a papillary 
appearance, also with the upsetting of the normal 
stratification and highlighting of numerous cellular 
atypia, and the depth of infiltration up to half of  
the internal muscle tunic (Figure 1, c and d). This 
description was suggestive for G1 transition, i.e. well-
differentiated, which we certified by the focal CD10 
immunofixation. 

 

Figure 1 – (a) Signet ring carcinoma of the colon. We could observe normal mucosa in the upper part of the image, 
with specific aspect of malignancy in the lower half. HE staining, 100×. (b) Signet ring carcinoma of the colon, detail. 
HE staining, 200×. (c) Ureteral transitional carcinoma. HE staining, 100×. (d) Ureteral transitional carcinoma, detail. 
HE staining, 200×. 

 

Immunohistochemistry 

Signet ring cell colon carcinoma 

We could observe intense CDX2 immunostaining in 
the nuclei of tumor cells from the SRC (Figure 2a). 
When observed in detail, the immunomarking pattern 
reiterated the signet ring appearance of the nuclei 
(Figure 2b), objectively clarifying the “signet ring” 
appearance observed in HE staining. We found numerous 

cells in G1, S and G2 phases, as expressed by variably 
intense Ki-67 immunostaining (Figure 2c), as the staining 
was present both within the nucleus as well as the entire 
cytoplasm (cells in mitosis). We also found intense positive 
p53 signal of the nucleus of tumor cells (Figure 2d). 
Positive diffuse immunostaining for MUC1, MUC2 and 
focal staining with MUC5AC within the cytoplasm of 
tumor cells positively confirmed the diagnosis of signet 
ring colon carcinoma (Figure 2, e–g). 
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Figure 2 – Signet ring carcinoma, IHC aspects: (a) CDX2 
nuclear staining, 100×; (b) CDX2 nuclear staining. Stars –
signet ring aspect, 200×; (c) Ki-67 nuclear staining with 
variable intensity, 100×; (d) P53 nuclear staining, 100×; 
(e) MUC1 positive cytoplasmic staining of the SRC carcinoma
and additional colon mucosa, 100×; (f) MUC2 diffuse positive
staining, 200×; (g) MUC5A positive cytoplasmic staining, 200×.
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Ureteral transitional carcinoma 

We found positive focal cytoplasm staining for CD10 
(Figure 3a). Some cells even shown membrane positive 
immunostaining (Figure 3a, arrow); they were found 
within the focal regions expressing CD10 reactivity. 
Further staining with 34bE12 revealed diffuse cytoplasmic 
immunomarking, specific to tumor proliferation (Figure 3b). 
Staining pattern was intense and specific for the ureteral 
transitional carcinoma, both immunostainings confirming 
the suspected diagnosis. 

Pathology diagnosis 

We established the final diagnosis for each tumor after 
standard HE interpretation and immunohistochemistry. 
The colon lesion was classified as “signet ring” cells 
carcinoma G3 (T1) with invasion of the intestinal wall, 

including adipose tissue, inflammatory infiltrate in the 
peritumoral areas. The ureter tumor was diagnosed as 
transitional carcinoma of the urothelial tract with 
invasion of the wall up to and including adipose tissue – 
pT4(2)N2Mx. 

Case follow-up 

After the surgical removal of both tumors, the patient 
followed usual postoperative maneuvers and recuperated 
normally. His condition did not deteriorate during the 
hospital stay and was discharged with the diagnoses of 
stenosing transverse-sigmoid tumor, ureteral tumor, ureter 
hydronephrosis, renal tumor, viral hepatitis B, grade 3 
arterial hypertension, permanent atrial fibrillation and 
chronic cardiac insufficiency (IInd NYHA class). 
 

 

Figure 3 – Ureteral transitional carcinoma: (a) CD10 focal positive staining of the cytoplasm and membrane (arrow), 
400×; (b) 34bE12 diffuse positive staining showing tumor proliferation, 100×. 

 

 Discussion 

We presented here the case of an elderly male 
patient with no significant prior pathology, admitted for 
abdominal symptoms and having relevant CT imaging 
for synchronous colon and ureteral tumor lesions. After 
emergency surgery and removal of both tumors, specimens 
were subjected to standard HE staining as well as an 
extensive panel of IHC immunostainings, thus revealing 
the extremely rare occurrence of a signet ring colon 
carcinoma along with an ureteral transitional carcinoma. 

Signet ring cell carcinoma can primarily be found in 
the stomach, only a small percentage of approximately 
4% having other locations [8, 9]. Colorectal SRC only 
appears in 1% of cases [10], usually in advanced stages, 
as they are largely asymptomatic in the early phases. 
They are extremely invasive and are usually weak or 
non-differentiated [10–12]. The particular histological 
aspect consists of increased mucinous secretion from 
the neoplastic glandular structures, which accumulates 
within cells, replacing the cytoplasm and pushing the 
nucleus towards the periphery, deforming it in the process 
[11]. Our case showed positive CDX2 nuclear marking, 
clearly showing the particular shape of nuclei; the tumor 
stained intensely positive for MUC1, MUC2 and MUC5A, 
thus clearly expressing the diagnostic hallmarks of the 
tumor. The MUC2 phenotype usually signifies a poor 

differentiation of the tumor, especially in advanced stages 
[3]. 

We found positive nuclear markers specific for 
malignancy, with strong Ki-67 and p53 immunostainings. 
According to existing studies, p53 positivity is usually 
associated with poor prognosis and increased tumor 
aggressiveness [6]; indeed, in our patient, the tumor 
displayed highly aggressive features and long-term 
survival may not be possible. In one study, Ki-67 was 
present in 86% of cases, with no gender specificity, 
being associated with a high proliferation index [17]; 
also, studies suggest that wall penetration is associated 
with the Ki-67 proliferative index [17, 18]. Such was the 
case of our patient who had a high Ki-67 proliferative 
index and showed local invasion and penetration of the 
bowel wall by the tumor. 

The particularity of our patient was that it presented 
as a case of synchronism between a rare case of a SRC 
carcinoma of the colon and a TCC of the ureter. TCC of 
the ureter affects mostly elderly male patients and has 
high rates of intravesical recurrence after laparoscopic 
interventions [13, 14]. The specific cytoplasmic and 
membranous patterns of CD10 staining established the 
final diagnosis of the tumor [19–21]. A recent study 
[18] showed that urothelial carcinomas express CD10 
and positive staining is usually associated with poor 
differentiation. 
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 Conclusions 

Our report describes a highly unusual case of a rare 
type of colon malignancy – the signet ring cell carcinoma 
coexisting with a transitional carcinoma of the left distal 
ureter. The coexistence of both tumors is rarely encountered, 
and the aspect of the signet ring cell carcinoma adds to 
the unusual characteristics of this case. Imaging played 
a major role in the early diagnosis. We have shown the 
importance of emergency surgery and correct histological 
interpretation, as well as the utility of a wide panel of 
immunomarkers for the correct diagnosis of such a case. 
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