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Abstract : We diagnosed colonic cancer using low serum ferritin levels as a clue in 
two patients with cardiac or cardiopulmonary disease. In the course of the follow­
up, the serum ferritin levels decreased to less than 18 ng/mL without significant 
appearance of iron-deficiency anemia. One patient showed positive immunological 
fecal occult blood test results whereas the other not. Both patients rejected further 
colonoscopy because of their concern for stress in relation to their cardiac or 
cardiopulmonary diseases, but instead agreed to positron emission computed tomog­
raphy (PET) using a F -18 deoxyglucose at their own expense. In both patients, 
PET documented abnormal tracer accumulation in the colon. From the results of 
PET imaging, they eventually agreed to colonoscopy. A colonic adenocarcinoma 
was detected at the site of the positive PET finding in each patient. Both patients 
underwent curative resection of the cancer. The detection of the levels of serum 
ferritin may be available for the screening colonic cancer in patients declining 
colonoscopic examination. 
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Fig.1. Coronary a rtery disease condi t ion of patient no. 1 before surgery in 2004. 
Ci neang iogra phic find ings of right anter ior obli que view (RAO) (left upper and 
lower panels) a re shown. In left upper and lower panels, sma ll , la rge, a nd dotted 
arrows show co lla tera l vessels, site of chronic tota l occlusion, a nd left a nteri or 
descending a rtery fi lled by co ll a tera l fl ow, respectively. Right panels show 
BULL'S EYE (pola r map) images of T c-99m myoca rdi a l perfusion scin t igra phy 
on stress and at rest, and their comparison images with norma l profi les obta ined 
from hea lthy volunteers. Arrow- indicated black areas show by mean perfusion 
defects. 

CA SE PRESENT AT ION 

Case 1 (78 -year- old male) 

A 64- year-old male was admi tted to our Department of the Interna l Medicine 
I for effort angina in 1991. Cardiac catheteri zation documented severe triple- vessel 

coronary artery di sease, in which chronic tota l occlusion of the prox imal port ion 
(segment no. 7 by American Heart Association classification!)) of the left anterior 

descending artery and 90% stenosis of the branch (segment no. 12) of the left 

circumflex artery (arrows not shown in Fig. 1) were observed. Percutaneous coro­

nary intervention for this severe lesion (segment no. 7) in 1991 proved unsuccessful. 
Since he decli ned to undergo coronary artery bypass graft surgery, medical therapies 
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were continued. In 1996, myocardial perfusion scintigraphy documented new silent 
ischemia in the myocardial area of the right coronary artery in addition to that of 
the 'jeopardized' left anterior descending artery. Coronary stent implantation was 
performed in the 90% stenotic right coronary artery successfully. His final follow­
up cineangiographic findings in September 2004 (before surgery as mentioned later) 
showed total occlusion at the proximal portion of the left anterior descending artery 
(left upper and lower panels of Fig. 1, large solid black arrows), and fair collateral 
flow from the right (left upper pane of Fig. 1, small solid black arrows) and left 
circumflex (left lower panel of Fig. 1, narrow arrows) coronary arteries to the site of 
the post-chronic total occlusion of the left anterior descending artery (left upper and 
lower panels of Fig. 1, dotted black arrows). 
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Fig. 2. Blood data and clinical course of patient no. 1. In July 2004, the serum 
ferritin level decreased (15 ng/mL, normal range, 18-440 ng/mL) without any 
symptom and significant changes in the Fe and hemoglobin levels and the mean 
corposcular volume (MCV) of red blood cells. At this time point, the patient 
continued to refuse colonoscopy (CF). Gastric fiberscopy (GF) findings in July 
2004 were normal. In response to the results of positron emission computed 
tomography (PET) performed in September 2004, the patient agreed to CF in 
October 2004. He underwent curative partial resection of sigmoid colonic cancer 
in October of this year. 
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At this time, myocardial Tc- 99m perfusion scintigraphy on stress and at rest 
showed large (in the anterior wall) and small (in the lateral wall) perfusion defects 
(right panel of Fig. 1) and the 'fill - in,' a finding of inducible ischemia, in the anterior 
wall (left panel of Fig. 1, white arrows). In July 2004, the laboratory data showed 

a low ferritin level (15 ng/mL, normal range 18-440 ng/mL in our hospital) with a 
bottom level of Hb [Hb 12.9 g/dL, mean corpuscular volume (MeV) 93 fL , Fe 73 j.L g/ 

dL] (Fig. 2) . In August 2004, the immunological fecal occult blood, which detects 

human Hb, was negative, no hemorrhagic or tumor lesions and no esophageal varix 
were detected by gastric fiberscopy, and abdominal ultrasound showed no abnormal 
findings. The patient rejected colonoscopy or colonic fluoroscopy since they were 
anxious that either examination including its pretreatment (transient discontinua­
tion of medicines including anti - platelet agent in preparation for biopsy and use of 

a purgative) might be stressful to his ischemic heart. Instead, he agreed to positron 
emission computed tomography (PET) using F - 18 deoxyglucose (FDG) at his own 

expense in September. PET images documented abnormal accumulation of FDG in 
the sigmoid colon (left panels of Fig. 3). Based on the results of PET, he agreed to 
colonoscopy. The colonoscopy documented sigmoid colon cancer (Borrmann type 
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Fig . 3. Positron emission tomography (PET) images before surgery (left panels) and 
macroscopic findings of resected sigmoid co lon (right panel) of patient no. l. 
PET documented abnorma l accumulation of F-18 deoxyglucose (FDG) at sigmo id 
colon. FDG has a lso physiol ogicall y accumula ted in bra in, heart , kidney, and 
bladder. Borrman type 1 cancer was resected successfull y. There was no inva · 
sia n to serosa (outer view of right panel). 
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1) with histopathology of well -di ff erentiated adenocarcinoma. There were no 
metastatic lesions by ultrasound, PET, computed tomography (CT), and colon ic 
flu oroscopy. In October 2004, curative resecti on of sigmoid colon cancer was 
performed (r ight panel of Fig. 3). Until September 2005, there are no findings of a 
recurrence of colon cancer by ul trasound, enhanced CT scan, and tumor markers. 

Case 2 (76 -year- old male) 

A 65- year- old male patient was admitted to our Department of Internal 

Medicine I due to chest pa in on effort in 1994. He had a previous history of tota l 
left pneumonectomy due to lung cancer at 46 years of age (l eft panel of Fig. 4) and 
type C viral hepatitis related to blood t ransfusion. Cineangiography documented 
chronic total occlusion of the prox imal portion (segment no. 7) of the left anterior 
descending artery. Percutaneous coronary interventi on was performed on segment 
no. 7 of the left anterior descending artery. We assumed tha t cardiac catheteri za­
ti on may not be best -suited fo r future assessment of coronary artery disease in this 
patient. During foll ow- up after discharge, he did not complain of anginal pain, but 

showed shortness of breath (Hugh Jones grade III) due to the pneumonectomy. In 
2005, myocardial Tc-99m perfusion scintigraphy revea led only small perfusion 
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Fig. 4. Chest roentogenography (left panel) and BULL'S EYE (pola r map) images of 
T c-99m myocardi a l perfus ion scin t igraphy (right panel) of pati ent no. 2 before 
surgery in 2004 . T hi s patient had prior tota l left pneumonectomy due to curable 
lung cancer. Myocardi a l scintigraphy showed sma ll perfusion defects in the 
anteri or and latera l wa lls. 
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Fig. 5. Blood data and clinical course of patient no. 2. In July 2004, the serum 
ferritin level was slightly below the lower normal limit (17 ng/mL, normal range 
18-440 ng/mL) without any abdominal symptom, along with a decrease in hemo­
globin levels, and mean corpuscular volume (MeV) of red blood cells. The serum 
ferritin level did not change in November compared to July of that year, but 
further decreased to 16 ng/mL in March 2005. The patient refused colonoscopy 
at the time. In May 2005, the findings of gastric fiberscopy (GF) were normal. In 
response to the results of positron emission tomography (PET) of July 2005, 
colonoscopy was performed in August of the same year. He received curative 
partial resection of ascending colon in September. Serum Fe levels tended to 
decrease between July 2004 and March 2005, although absolute values were still 
within normal range (normal range, 55-190 ,ug/dL). Finally, serum Fe level 
absolutely decreased in August 2005. 

defects in the anterior wall (related to chronic total occlusion) of the left anterior 
descending artery and lateral wall (right panel of Fig. 4) as previously observed in 
1994 (data not shown), but there was no inducible ischemia. His serum ferritin level 
was within the normal range (21 ng/mL) with no findings of Fe-deficiency anemia 
(Hb 14-3 g/dL, MCV 91 fL, Fe 126 j.lg/dL) in December 2003. In April 2004, his 
serum ferritin level reached the lower normal limit (18 ng/mL) without anemia (Hb 
143 g/dL, MCV 91 fL, Fe 76 j.lg/dL) (Fig. 5). In May 2005, gastric fiberscopy was 
performed and there were no hemorrhagic lesions in esophagus and stomach. The 
immunological fecal occult blood was positive, although hemorrhoids were present. 



CANCER DETECTION BY LOW SERUM FERRITIN 101 

FDG-PET images resected sigmoid colon 
anterior view left lateral view inner view 

outer view 

- . 
• 

Fig. 6. Positron emission tomography (PET) images before surgery (left panels) and 
macroscopic fi ndings of resected sigmoid colon (r ight panel). PET documented 
abnormal accumu lation of F- 1S deoxyglucose (FDG) at ascending colon . FDG 
has accumulated in brain, heart , kidney, and bladder physiolog icall y. There was 
no abnormal accumu lation suggesting metastases by PET. Cancer in vasion was 
li mited to the submucosa l layer. 

He refused colonoscopy, fee ling the examination and pretreatment might be stress­
ful to his ischemic heart. However, he agreed to PET using FDG at his own 
expense in Jul y 2005. PET images documented abnormal accumulation of FDG in 
the ascending colon close to the caecum (left panels of Fig. 6). He finall y understood 

his disease and agreed to colonoscopy in August. Colonoscopy documented the 
colonic cancer with a histopathological finding of moderately- differentiated 

adenocarcinoma. There were no metastatic lesions by ultrasound, fluoroscopy of 
the colon, PET, computed tomography, gastric fiberscopy, and his cura tive surgery 
for colonic cancer was underwent (right panels of Fig. 6). Histopathologically, 
operation was turned out to be curative. 

DISCUSSIO N 

Patients with coronary artery disease are increasing in number 2>. While the 
prognosis has been improved by the recent progress in cardioprotective anti - is­
chemic therapies, aging is inevitably in progress. Since cancer is the most common 
death among the elderly3>, such elder patients with coronary artery disease might 
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have some kinds of cancer in their life. Endoscopic examination for detecting 
cancer of the gastro-intestinal tract is generally safe. However, cardiac or car­
diopulmonary morbidity may limit even such a relatively non-invasive examination 
for screening the cancer4), and may also limit the surgical indications if the cancer 
is much advanced. To screen several kinds of cancers, PET using FDG is one of the 
choices5). 

We reported here two cases of coronary artery disease who evidenced colonic 
cancer in the long-term follow-up of cardiac or cardiopulmonary disease. The low 
serum ferritin level in the absence of significant Fe-deficiency anemia was the basis 
for screening and diagnosing the cancer in both patients. One may think that our 
way of cancer diagnosis reported here is unusual. In the 1990s, there were clinical 
reports based on the hypothesis that low serum ferritin levels preceding the appear­
ance of Fe-deficiency anemia may be useful as a non-invasive screening test for 
detecting malignant cycle of ulcer or erosion associated with cancer of the upper6,7) 

and lowerS) gastrointestinal tracts. We assume that the anti-platelet or anti­
coagulant therapy in patients with coronary artery disease may facilitate oozing 
from cancer. In addition, there may be a high incidence of colonic cancer in 
patients with coronary disease9,IO) although it is not known whether it relates to 
dietary excess in cholesterol uptake. Thus, there may be a relation between low 
serum ferritin levels and the presence of colonic cancer. However, low serum 
ferritin levels result, not only from gradual loss of blood from a malignant ulcer, but 
also from the low intestinal uptake of ferritin associated with hypo- and a-chlorhy­
dria ll - 13). Although such abnormal stomach acidity is also known to be a pre­
gastric cancer state, the ferritin method with such pseudo-positivity on bowel cancer 
screening and required blood sampling were considered disadvantageous compared 
to the perfectly non-invasive (no needle) method of detecting the fecal occult blood 
and lost favor as a screening test ll - 13). For this reason, the fecal occult blood test 
became the general standard for colonic cancer screening. 

The immunological fecal occult blood test has been established as a screening 
test for colonic cancer with a high relative risk (3.45, 95% confidence interval, 2.76 
to 4.35).14) Among several concerns regarding this test, first, there are factors which 
can cause pseudo-negative findings. The cancer may not bleed continuously or may 
bleed only a little. In addition, degeneration of human Hb, if such occurs, causes a 
loss of antigeneity against the antibody used in this test. Second, there are pseudo­
positive findings represented by the presence of bleeding from nonmalignant lesions 
such as oral cavity bleeding, benign gastric ulcer and hemorrhoidsI5>. Therefore, 
even if the result of this test is positive, it does not necessarily mean cancer, whereas 
even if a negative result is obtained in the follow-up fecal test, the possibility of 
having a neoplasmic digestive disease cannot be altogether denied. The subjects 
usually judged to be positive for this test in healthy cardiac condition may agree with 
the diagnostic examination by colonoscopy while aware of its limitations. How­
ever, subjects with coronary artery disease may hesitate to undergo colonoscopy 
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even if a fecal occult blood test is positive, because of their concerns regarding 
inducible heart attacks due to physical stresses. Admittedly, the guidelines for 
endoscopy note an increased risk of complications in patients with coronary artery 
disease4). Thus, strong motivation may be needed for patients to undergo colonos­
copy in order to rule out the presence of the cancer when they have cardiac or 
cardiopulmonary disease. Therefore, based on our experience with these two 
patients, assessment of serum ferritin levels in combination with Fe and peripheral 
blood data (Hb and MeV etc.) and the fecal occult blood test several times a year 
may be beneficial in patients with significant coronary artery disease. If serum 
ferritin levels decrease, one may also check the fecal occult blood again. The 
combination of a low ferritin level and a positive result on fecal occult blood test 
may well encourage patients to undergo colonoscopy. In patients who are suspected 
of cancer but rejecting colonoscopy, PET using FDG at their expense may be an 
alternative. However, to confirm the validity of this cancer screening process in 
patients with cardiac risks, more experience, a large sample and randomised trials 
are necessary. 
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