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1. Introduction
Gastrointestinal tumors rarely show calcification unlike breast, thyroid and ovary tumors. Gastric calcification is 

most commonly found in GIST and mucinous variety of adenocarcinoma. Primary signet ring carcinomas of esophagus and 
gastro esophageal junction are rare with poor prognosis due to delayed presentation and extensive infiltration. We report a  
rare  case  of  signet  ring carcinoma of  esophagus  and  stomach with extensive  calcification  and  review of  literature  of  
pathophysiology of gastric tumor calcification.

2. Case report
A 70year old female presented with history of dysphagia and early satiety since 6 months associated with weight  

loss.  Clinical  examination  per  abdomen showed  mild  distension  with  free  fluid  in  abdomen rest  of  examination  was 
unremarkable.  All  routine blood investigations were within normal limits.  Upper GI endoscopy showed a proliferative 
growth 33 cm from incisor with near total occlusion of lumen. Biopsy of the growth showed adenocarcinoma of signet ring  
pattern. Contrast enhanced computer tomography of abdomen showed an infiltrating growth involving esophagus and entire 
stomach, with calcification in lower esophagus and along lesser curvature of stomach(fig 1-5). There was moderate ascites  
with no evidence of metastasis or lymph nodes. Ascitic fluid examination revealed exudative fluid with malignant cells. Due 
to extensive nature of tumor palliative chemotherapy with feeding jejunostomy was planned. Patient declined surgery and  
any kind of chemotherapy.
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Abstract
A 70  year  old  female  presented  with  dysphagia  of  6  months  duration.  Upper  GI  endoscopy  showed  a  

proliferative growth in mid esophagus with occlusion of lumen. Biopsy showed adenocarcinoma of signet ring pattern.  
Contrast enhanced computer tomography of abdomen showed infiltrating tumor involving esophagus and entire stomach 
with calcification in lower esophagus and lesser curvature of stomach with ascites. Due to extensive nature of tumor and 
malignant ascites palliative chemotherapy with feeding jejunostomy was planned. Patient decline all treatment. This case 
report and review describes the rare phenomenon of calcification of stomach and esophagus. 
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Fig 1: Contrast enhanced computer tomography 
abdomen scout film showing diffuse calcification in left 

hypochondrium region.

Fig 2: Figure showing calcification in both esophagus and 
lesser curvature of stomach.

Fig 3: Image showing esophageal lumen narrowing with 
diffuse wall thickening of stomach.

Fig 4: Image showing complete esophageal lumen 
obliteration with calcification in stomach.

Fig 5: Single arrow ascites double arrow showing diffuse 
wall thickening of entire stomach with calcification.

Fig 6: Histopathology of growth showing 
adenocarcinoma of signet ring pattern.
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3. Discussion
Unlike in thyroid, breast and ovarian neoplasm, the digestive tract cancers are rare examples of tumors that show 

calcification1-3.  Gastrointestinal leiomyomas, angiomas, carcinoid tumors and more rarely mucinoid adenocarcinomas of  
the stomach and colon are distinctive examples of tumors that may undergo calcification4-5. Gastric carcinomas show some 
characteristic features in respect to tumoral calcification. Calcifications within primary gastric cancer are a rare finding.  
Most  of  the  cases  described  are  mucinous  adenocarcinomas.  These  tumors  rarely calcify  in  their  mucinous  pools  in 
advanced stages of tumoral progression6. The patients with calcified gastric cancer are relatively young in age and probably 
have a better survival than those gastric cancer cases without calcification7. 

Spotty calcification gastric  carcinoma comprises  0.5% surgically resected specimen and 4.4-10.2% in autopsy 
material. Heavy mineralization of gastric carcinomas that can be visualized on abdominal x ray is rare finding. Calcification  
in gastric adenocarcinoma is infrequent. The first autopsy report of calcified gastric adenocarcinoma was by Fukuda in  
1922. In the English literature, the earliest case of calcified mucus-secreting adenocarcinoma demonstrated radiologically 
was described by Weston in 1900.

The World Health Organization classifies gastric carcinoma into four types—(a) papillary, (b) tubular,(c) mucinous, 
and (d) signet ring cell—and defines mucinous gastric carcinoma as “an adenocarcinoma in which a substantial amount of  
extracellular mucin (more than 50% of the tumor) is retained within the tumor”8.

At least three types of calcification have been reported in gastric cancer: mucin pool calcifications, psammomatous 
calcifications,  and  heterotopic  ossification9.  In  addition,  four  mechanisms  of  calcification  within  tumor  have  been 
suggested10: (a) calcified scar tissue or granulomatous disease is engulfed by the tumor; (b) dystrophic calcification occurs 
within the areas of tumor necrosis; (c) calcium is deposited within the tumor as a result of a secretory function of the  
carcinoma; (d) metastatic calcification occurs as a result of hypercalcemia. 

As  it  is  generally  known,  dystrophic  calcification  occurs  in  ischemic  and  necrotic  tissue  samples.  Denatured 
proteins bind specially to phosphate ions and thereafter react with calcium ions to form calcium phosphate precipitates. A 
relatively alkaline environment helps this precipitation to occur easily. In this situation, the plasma calcium level is usually 
within the normal range. 

Mucinous adenocarcinomas are likely to develop calcification due to the presence of mucinous material and a 
relatively alkaline environment11 The acid  pH is  a  relatively soluble  environment  for  calcium phosphate  and  calcium 
carbonate salts. However, calcium salts undergo precipitation at alkaline pH.

Metastatic calcification is in cases with persistant hypercalcemia secondary to functional parathormone PTH or  
PTH like substance producing tumor. No reported cases of PTH secreting gastric tumors are present in literature. Murayama 
et al11 reported higher level of PTH like substance in tissue extract of their gastric carcinoma with calcification but serum 
levels of calcium and PTH were normal and the mechanism of calcification was different from metastatic calcification.

The mechanism of psammomatous calcification in papillary cancer is different from that in mucinous variants of  
gastric  cancer.  The  mechanism  can  be  divided  into  intracellular  and  extracellular  calcification.  Its  suggested  that  
psammomatous calcification is result of direct mineralization of round whorled collagen bodies which are precursors lesion 
of psammoma bodies. Its also been suggested that the initial foci of mineralization in psammoma bodies are extracellular  
matrix  vesicles  derived  from cellular  degeneration  with  demonstrations  of  hydroxyapatite  within  matrix  vesicles.  The 
mechanism of intracellular calcification is release of calcium from mitochondrium. Initial foci of calcification have been 
suggested to be cytoplasmic fibrils, osmiophilic intracytoplasmic deposits of lysosome. Its been postulated that expression 
of  osteopontin  mRNA increases  in  macrophages  within  the  necrotic  area  and  osteopontin  protein  appears  to  play  an 
important  role  in  development  of  calcification12.  The  sequence  of  calcification  of  intracytoplasmic  calcification  and 
subsequent active secretion of calcific bodies into extracellular spaces or shedding of tumor cells by degeneration.

Focal  calcification within GIST has been reported,  ranging from 10% to 50% in reported  series13.  However, 
extensive  thick  calcification visible  on  plain  radiograph is  a  rare  phenomenon14. Most  calcifications within  GIST are 
circumscribed and patchy type. 

Adenocarcinomas with signet-ring cell or mucinous histology included mucinous adenocarcinomas, carcinomas 
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with mucinous features, signet-ring cell carcinomas, carcinomas with signet-ring cell, and adenocarcinomas with mixed 
signet-ring cell and mucinous histology. Signet-ring cell carcinoma is a unique subtype of mucin-producing adenocarcinoma 
characterized by abundant intracellular mucin accumulation and a compressed nucleus displaced toward one extremity of  
the  cell.  Mucinous  carcinoma has  abundant  extracellular  mucin.  These  two histologic  morphologies  commonly occur  
together15. 

Primary signet-ring cell carcinoma of the esophagus and EGJ is infrequent16-17 Signet-ring cell carcinoma may 
arise in various organs,  including the stomach, colon, urinary bladder,prostate,  and breast.  In  general,  the prognosis of 
patients with signet-ring cell carcinoma of any site is poor18-20.

This dismal outcome has been attributed to the diffusely infiltrating nature of the neoplasm, leading to widespread 
metastases  before  being  clinically  apparent21. Though  adenocarcinomas  of  esophagus  and  EGJ  are  poor  response  to 
preoperative chemotherapy and radiation. Adenocarcinoma of the esophagus and EGJ with signet-ring cell and mucinous 
features represents a distinct subgroup of cancer with characteristic pathologic and clinical features and a favorable response 
to chemoradiation therapy22. 

4. Conclusion
Calcification  in  gastric  carcinomas  is  rare  finding  most  of  them  occurring  in  GIST.  Calcification  of  

adenocarcinoma represent a distinct pathophysiology. Primary esophageal and EGJ signet ring carcinoma is very infrequent 
and the case report describes a rare finding of calcification in esophagus and stomach both.

References
1. Rotondo A, Grassi R, Smaltino F, et al. Calcified gastric cancer: report of a case and review of literature. Br J Radiol 

1986; 59: 405-7.

2. Gutierrez  DO,  Asteinza  M,  Loscos  JM,  et  al.  Endoscopic  ultrasonography  features  of  calcified  gastric  cancer. 
Hepatogastroenterology 2001; 48: 303-4.

3. Kunieda K, Okuhira M, Nakano T, et al. Diffuse calcification in gastric cancer. J Int Med Res 1990; 18: 506-14.

4. Kawahara K, Niguma T, Yoshino T, et al. Gastric carcinoma with psammomatous calcification after Billroth II 
reconstruction: case report and literature review. Pathol Int 2001; 51: 718-22.

5. Ferrozzi F, Tognini G, Zuccoli G, et al. Gastric stromal tumors. Findings with computerized tomography. Radiol Med 
(Torino) 2000; 99: 56-61.

6. Niwa Y, Goto H, Hayakawa T,  et al. Early gastric cancer with psammomatous calcification.  Hepatogastroenterology 
1998; 45: 1527-30.

7. Balestreri L, Canzonieri V, Morassut S. Calcified gastric cancer--CT findings before and after chemotherapy. Case 
report and discussion of the pathogenesis of this type of calcification. Clin Imaging 1997; 21: 122-5.

8. Watanabe H, Jass JR, Sobin LH. Histological typing of esophageal and gastric tumours. 2nd ed.WHO international  
histological classification of tumors. Berlin,Germany: Springer-Verlag, 1990; 1–26.

9. Dickson AM, Schuss A, Goyal A, Katz DS: Radiology-Pathology Conference: Calcified untreated gastric cancer. Clin 
Imaging 2004, 28(6):418-421.

10. Aydemir S, Savranlar A, Engin H, Cihan A, Ustundag Y, Ozer T, Dogan Gun B: Gastric wall calcification in gastric 
cancer relapse: case report. Turk J Gastroenterol 2006, 17(1):50-52.

11. Murayama  H,  Kamio  A,Imai  T,  Kikuchi  M  .gastric  cancer  with  psammatous  calcification.Report  of  a  case,with 
reference to calculogenesis. Cancer 1982;49:788-96.

12. Hirota S, Ito A, Nagoshi J, Takeda M, Kurata A, Takatsuka Y, Kohari K, Nomura S, Kitamura Y. Expression of bone  
matrix protein messenger ribonucleic acid in human breast cancer: Possible involvement of osteopontin in development 
of calcifying foci. Lab invest 1995;72:64-9.

13. Ong K, Singaporewalla  RM, Tan KB: Extensive calcification within a gastrointestinal  stromal  tumour:  a  potential 

IJBAR (2013) 04 (04)                                                                   www.ssjournals.com 

http://www.ssjournals.com/


Patil et al                                                                                                  265

diagnostic pitfall. Pathology 2006, 38(5):451-452.

14. Levy AD, Remotti HE, Thompson WM, Sobin LH, Miettinen M:Gastrointestinal stromal tumors: radiologic features 
with pathologic correlation. Radiographics 2003, 23(2):283-304, 456; quiz 532.

15. Yamashina M. A variant  of early gastric  carcinoma.  Histologic and histochemical  studies of  early signet  ring cell  
carcinomas discovered beneath preserved surface epithelium. Cancer 1986;58:1333–39.

16. Takubo K,  Takai  A,  Yamashita  K,  Onda M.  Carcinoma with signet  ring cells  of  the  esophagus.  Acta  Pathol  Jpn 
1987;37:989–95.

17. Rubio  CA,  Lagergren  J.  Histological  features  pertinent  to  local  tumour  progression  in  Barrett’s  adenocarcinoma. 
Anticancer Res 2003; 23:3015–18.

18. Frost  AR,  Terahata  S,  Yeh  IT,  Siegel  RS,  Overmoyer  B,  Silverberg  SG.  The significance  of  signet  ring  cells  in  
infiltrating lobular carcinoma of the breast. Arch Pathol Lab Med 1995;119:64–8.

19. Kitamura H, Sumikawa T, Fukuoka H, Kanisawa M. Primary signet-ring cell carcinoma of the urinary bladder. Report 
of two cases with histochemical studies. Acta Pathol Jpn 1985;35:675– 86.

20. Merchant SH, Amin MB, Tamboli P, et al. Primary signet-ring cell carcinoma of lung: immunohistochemical study and 
comparison with non-pulmonary signet-ring cell carcinomas. Am J Surg Pathol 2001;25:1515– 9.

21. Tung SY, Wu CS, Chen PC. Primary signet ring cell carcinoma of colorectum: an age- and sex-matched controlled 
study. Am J Gastroenterol 1996;91:2195– 9.

22. Lucian  R.  Chirieac,  Stephen G.  Swisher,  Arlene  M.  Correa,  et  al.  Signet-Ring Cell  or  Mucinous  Histology after 
Preoperative Chemoradiation and Survival in Patients with Esophageal or Esophagogastric Junction Adenocarcinoma: 
Clinical Cancer Research Vol. 11, 2229–2236, March 15, 2005.

IJBAR (2013) 04 (04)                                                                   www.ssjournals.com 

http://www.ssjournals.com/

