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Abstract  

Background: Amyloidosis (am-uh-loi-DO-sis) is a rare disease that 

occurs when an abnormal protein, called amyloid, builds up in your 

organs and interferes with their normal function. Amyloid isn't normally 

found in the body, but it can be formed from several different types of 

protein. Organs that may be affected include the heart, kidneys, liver, 

spleen, nervous system and digestive tract. Amyloid tumor of the breast, 

first reported in 1973, is a rare disease, with only six cases reported in 

Japan to date. Some varieties of amyloidosis occur in association with 

other diseases. This study aimed to detect amyloid in adenocarcinoma 

tissues. 

Materials and methods: This was a descriptive cross sectional study 

conducted in Shendi town during the period from September 2021 to 

January 2022. A total of 240 tissues were enrolled in this study, 200 of 

them were adenocarcinoma tissues included as case group and the 

remainder 40 benign tissues were included as control group. Socio 

demographic and samples data were collected by using questionnaire. 

Amyloid was detected using Congo red technique. 

Results: Amyloid was detected in 182 cases (91%) of cancerous tissues. 

Benign tissue sections were showed positive amyloid in 6 cases (15%). 

Conclusion: There was extreme amyloid expression in adenocarcinoma 

tissues. The amyloid density increased with late stage of cancers. The 

breast cancer tissues showed strong amyloid expression.  
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 المستخلص

َادر ٚحذد عُذيا ٚخزاكى بزٔحٍٛ غٛز غبٛعٙ ٚسًٗ الأيٛهٕٚذ انذاء انُشٕاَٙ ْٕ يزض  خلفية:

فٙ أععائك ٔٚخذاخم يع ٔظٛفخٓا انطبٛعٛت. لا ٕٚجذ الأيٛهٕٚذ بشكم غبٛعٙ فٙ انجسى ، ٔنكٍ 

ًٚكٍ أٌ ٚخكٌٕ يٍ عذة إَٔاع يخخهفت يٍ انبزٔحٍٛ. حشًم الأععاء انخٙ قذ حخأرز انقهب ٔانكهٗ 

ٔانجٓاس انٓعًٙ. ٚعذ ٔرو انزذ٘ انُشٕاَٙ ، انذ٘ حى الإبلاغ ٔانكبذ ٔانطحال ٔانجٓاس انعصبٙ 

حالاث فقػ فٙ انٛاباٌ  ، يزظًا َادرًا ، حٛذ حى الإبلاغ عٍ سج 95;3عُّ لأٔل يزة فٙ عاو 

ْذفج انذراست نهكشف . ححذد بعط إَٔاع انذاء انُشٕاَٙ يصحٕبًا بأيزاض أخزٖ حخٗ اٌٜ

 عٍ الأيٛهٕٚذ فٗ أَسجت انسزغاٌ انغذٖ.

فٗ يذُٚت شُذٖ فٗ انفخزة يا بٍٛ  انٕصقٛت انًقطعٛت  ذراستانْذِ أجزٚج  الطرائق والمواد:

 يُٓا أَسجت 422‘ َسٛج 462عهٗ   ْذِ انذراستأشخًهج  ،4244أنٗ ُٚاٚز  4243سبخًبز 

غذٖ أدخهج كًجًٕعت انحانت يخبقٗ الأربعٍٛ يٍ الأَسجت انحًٛذة انخٗ أدخهج  سزغاٌ

اَاث الأجخًاعٛت انذًٕٚغزافٛت ٔ بٛاَاث انعُٛاث جًعج بأسخخذاو غزٚقت كًجًٕعت ححكى. انبٛ

 الأسخبٛاٌ. انكشف عٍ الأيٛهٕٚذ حى بأسخخذاو حقُٛت انكَٕقٕ الأحًز.

 انحًٛذةالأَسجت  شزائحسجهج  .يٍ الأَسجت انسزغاَٛت ٪(3;) 3:4ٔجذ الأيٛهٕٚذ فٗ  النتائج:

  .( حالاث٪37) 8يٛهٕٚذ فٙ الأ ٔجٕد

ٚفزس الأيٛهٕٚذ بكززة فٗ أَسجت انسزغاٌ انغذٖ. حشٚذ كزافت الأيٛهٕٚذ فٗ انًزاحم  الخلاصة:

 أفزاس قٕٖ نلأيٛهٕٚذ.الأخٛزة نهسزغاٌ. أظٓزث أَسجت سزغاٌ انزذٖ 
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1.1 Background: 

 Amyloidosis (am-uh-loi-DO-sis) is a rare disease that occurs when an 

abnormal protein, called amyloid, builds up in your organs and interferes 

with their normal function. Amyloid isn't normally found in the body, 

but it can be formed from several different types of protein. Organs that 

may be affected include the heart, kidneys, liver, spleen, nervous system 

and digestive tract. Amyloid tumor of the breast, first reported in 1973 

(1) , is a rare disease, with only six cases reported in Japan to date (2). 

Some varieties of amyloidosis occur in association with other diseases. 

These types may improve with treatment of the underlying disease. 

Some varieties of amyloidosis may lead to life-threatening organ failure. 

Treatments may include chemotherapy similar to that used to combat 

cancer. Your doctor may suggest medications to reduce amyloid (3) . 

Cancer is a group of diseases involving abnormal cell growth with the 

potential to invade or spread to other parts of the body (4), these contrast 

with benign tumors, which do not spread (5). Possible signs and 

symptoms include a lump, abnormal bleeding, prolonged cough, 

unexplained weight loss, and a change in bowel movements. While these 

symptoms may indicate cancer, they can also have other causes. Over 

100 types of cancers affect humans our main types of cancer are; 

carcinomas, sarcomas and leukemia. Carcinoma begins in the skin or the 

tissue that covers the surface of internal organs and glands. Sarcoma 

begins in the tissues that support and connect the body. Leukemia is a 

cancer of the white blood cells (6) . Adenocarcinoma develops in cells 

located in the glands that line your organs (glandular epithelial cells). 

These cells secrete mucous, digestive juices or other liquids. If your 

glandular cells begin to change or grow out of control, tumors can form. 

Some tumors found in glandular cells are not cancerous. These are 

called adenomas. However, some tumors that form in the glandular cells 

are cancerous; these are called adenocarcinomas (7) 
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Congo red is an organic compound, the sodium salt of 3, 3′-([1, 1′-

biphenyl]-4, 4′- diyl) bis (4-aminonaphthalene-1-sulfonic acid). It is an 

azo dye. Congo red is water-soluble, yielding a red colloidal solution; its 

solubility is greater in organic solvents. Histology and microscopy, 

Congo red is used for staining in amyloidosis. Highman's Congo red 

stain is used for the detection of amyloid on formalin-fixed, paraffin-

embedded tissue sections with amyloidosis, and may be used for frozen 

sections as well amyloid deposits will be stained red and the nuclei will 

be stained blue. The thickness of sections is usually 5 um. But in case of 

inadequate amyloid deposits, 10um thick sections will be more 

satisfactory (8) . Amyloidosis is a rare and serious illness. Amyloidosis 

occurs when normal proteins in the body become misshapen and clump 

together. These misshapen proteins are called amyloid deposits or fibrils. 

Over time, the amyloid deposits build up in organs and tissues in the 

body. Eventually, this buildup causes symptoms and organ failure 

because the organs and tissues are not able to work as well as they 

should. Amyloid protein deposits can be found in specific organs, such 

as the lung, skin, bladder, or bowel, or they can be systemic. "Systemic" 

means that the deposits may be found throughout the body. Systemic 

amyloidosis is the most common (9) . 
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1.2 Rationale 

 Cancer increase in incidence in Sudan with years, prognosis of cancer 

associated with cancer management, expression of amyloid associated 

with chronic diseases such as cancer, amyloidosis associated with poor 

prognosis. Previous studies show strong relation between amyloid 

deposition and adenocarcinomas, detection of amyloidosis among 

adenocarcinoma patients may play a role in detection of cancer 

prognosis and then in directing plan of cancer management. There were 

very little published studies that correlated amyloid expression with 

cancer stage and prognosis. 

 1.3. Objectives 

 1.3.1. General objective  

 1. To detect amyloid expression in adenocarcinomas tissues. 

 1.3.2. Specific objectives 

 1. To correlate amyloid expression with cancer stage.  

2. To compare between amyloid expression and type of tissue with 

adenocarcinoma 
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2.1 Cancers: 

 Cancer is a disease in which some of the body‟s cells grow 

uncontrollably and spread to other parts of the body. Cancer can start 

almost anywhere in the human body, which is made up of trillions of 

cells. Normally, human cells grow and multiply (through a process 

called cell division) to form new cells as the body needs them. When 

cells grow old or become damaged, they die, and new cells take their 

place (10). In the past several decades, the incidence of adenocarcinoma 

has increased greatly, and adenocarcinoma has replaced squamous cell 

carcinoma as the most prevalent type of NSCLC (11) . 

 2.1.1 Breast cancer: Breast cancer is the most commonly diagnosed 

cancer among US women, with an estimated 268,600 newly diagnosed 

women with invasive disease (48,100 cases of ductal carcinoma in situ 

[DCIS] in 2019, accounting for approximately 15.2%-30% of all new 

cancer cases among women, depending on the data sources (12) . In 

men, on the 2019 there were 2,670 new cases of breast cancer, 

accounting for < 1% of all new cancer cases among men (13) . Each 

year, nearly 42,000 women die of breast cancer, making it the second-

leading cause of cancer deaths among US women after lung cancer (14) . 

The lifetime risk of dying of breast cancer is approximately 2.6% (15) . 

 2.1.2 Prostate cancer: About 1 man in 8 will be diagnosed with 

prostate cancer during his lifetime. Prostate cancer is more likely to 

develop in older men and in non-Hispanic Black men. About 6 cases in 

10 are diagnosed in men who are 65 or older, and it is rare in men under 

40. The average age of men at diagnosis is about 66 (16) . 
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2.1.3 Ovarian cancer:  

Ovarian cancer ranks fifth in cancer deaths among women, accounting 

for more deaths than any other cancer of the female reproductive system. 

A woman's risk of getting ovarian cancer during her lifetime is about 1 

in 78. Her lifetime chance of dying from ovarian cancer is about 1 in 

108. These statistics don‟t count low malignant potential ovarian 

tumors. This cancer mainly develops in older women. About half of the 

women who are diagnosed with ovarian cancer are 63 years or older. It 

is more common in white women than African American women (17)  

. 2.1.4 Thyroid cancer: 

 Thyroid cancer is the most common endocrine malignancy, accounting 

for 1.9% of all new malignant tumors (excluding skin cancer and in situ 

carcinomas) diagnosed annually in the United States (0.92% of cancers 

in men; 2.9% in women (18) . 

 2.2 Amyloid: 

 Amyloids are aggregates of proteins characterized by fibrillar 

morphology of 7- 13 nm in diameter, a beta sheet secondary structure 

and ability to be stained by particular dyes, such as Congo red. In the 

human body, some types of amyloidosis are life threatening and others 

are less harmful. The type of amyloidosis depends on the type of protein 

that accumulates. The most common types of amyloidosis are; AL 

(primary) amyloidosis, AA (secondary) amyloidosis, familial (ATTR) 

amyloidosis and wild-Type (senile) amyloidosis (18). AL amyloidosis 

(immunoglobulin light chain amyloidosis is the most common type and 

used to be called primary amyloidosis. AL stands for “amyloid light 

chains,” which is the type of protein responsible for the condition. 

There‟s no known cause, but it happens when your bone marrow makes 
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abnormal antibodies that can‟t be broken down. It‟s linked with a blood 

cancer called multiple myeloma. It can affect your kidneys, heart, liver, 

intestines, and nerve. 

To detect amyloid A tissue sample may be taken and checked for signs 

of amyloidosis. The biopsy may be taken from the fat under the skin on 

your abdomen (fat aspirate), bone marrow, or an affected organ such as 

your liver or kidney. Specialized testing of the tissue can help determine 

the type of amyloid deposit (19) . 

 2.3 Pathology of amyloid: 

 Amyloids are aggregates of proteins characterized by a fibrillar 

morphology of 7– 13 nm in diameter, a β-sheet secondary structure 

(known as cross-β) and ability to be stained by particular dyes, such as 

Congo red (20) . In the human body, amyloids have been linked to the 

development of various diseases Pathogenic amyloids form when 

previously healthy proteins lose their normal structure and physiological 

functions (misfolding) and form fibrous deposits in plaques around cells 

which can disrupt the healthy function of tissues and organs (20) . Such 

amyloids have been associated with (but not necessarily as the cause of) 

more than 50 (21) , amyloidosis may play a role in some 

neurodegenerative disorders (22) . Some of these diseases are mainly 

sporadic and only a few cases are familial disorders. Others are only 

familial, some are iatrogenic as they result from medical treatment. 

Prions are an infectious form of amyloids that can act as a template to 

convert other noninfectious form (23) . Amyloids may also have normal 

biological functions; for example, in the formation of fimbriae in some 

genera of bacteria, transmission of epigenetic traits in fungi, as well as 

pigment deposition and hormone release in humans (24) . Amyloids 

have been known to arise from many different proteins (25) . These 

polypeptide chains generally form β-sheet structures that aggregate into 
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long fibers; however, identical polypeptides can fold into multiple 

distinct amyloid conformations (26) . The diversity of the conformations 

may have led to different forms of the prion diseases (27) . 7 Congo red 

positivity remains the gold standard for diagnosis of amyloidosis. In 

general, binding of Congo red to amyloid plaques produces a typical 

apple-green birefringence when viewed under cross-polarized light. 

Recently, significant enhancement of fluorescence quantum yield of 

Near-infrared fluorescent probes (NIAD-4) was exploited to super-

resolution fluorescence imaging of amyloid fibrils and oligomers (28) , 

to avoid nonspecific staining, other histology stains, such as the 

hematoxylin and eosin stain, are used to quench the dyes' activity in 

other places such as the nucleus, where the dye might bind. Modern 

antibody technology and immunohistochemistry has made specific 

staining easier, but often this can cause trouble because epitopes can be 

concealed in the amyloid fold; in general, an amyloid protein structure is 

a different conformation from the one that the antibody recognizes (29)  

. 2.4 Paraffin sectioning method:  

Paraffin sectioning method is the procedure of cutting thin slices of 

tissue that has been dehydrated and infiltrated with wax using 

specialized equipment. This tissue is then embedded in wax before being 

cut on a microtome. Paraffin sections are more physically stable and 

superior to frozen sections in maintaining tissue morphology .with less 

damage. But due to the wax infiltration process, paraffin sections are not 

optimal for some staining processes. Histopathologist provide a 

diagnostic service for cancer; they handle the cells and tissues removed 

from suspicious „lumps and bumps‟ identify the nature of the 

abnormality and, if malignant, provide information to the clinician about 

the type of cancer, its grade and, for some cancers, its responsiveness to 

certain treatments. With the help of sophisticated imaging techniques, 
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biopsy tissue can now be obtained from previously inaccessible sites 

such as the pancreas or retroperitoneum (behind the peritoneum, the 

membrane lining the abdominal cavity). Tissue is then processed, 

usually overnight, before being examined under a microscope (30) .  

2.5 Binding of Congo red by amyloid: 

 Congo red in alkaline 80% ethyl alcohol solution saturated with NaCl 

stains amyloid selectively. The distribution of the dye is very similar to 

that observed in serial sections stained with Highman's Congo red 

method. In sections stained with Congo red in aqueous or alcoholic 

solutions without differentiation all tissue structures are intensely 

colored, but only amyloid is dichroic. The rapid removal of dye by 

alkaline solutions from structures other than amyloid suggests ionic or 

salttype bonds between Congo red and these structures. In contrast, the 

binding of Congo red by amyloid from alkaline alcoholic solutions and 

the increase in intensity of staining upon addition of NaCl indicate a 

non-ionic type linkage between amyloid and dye (31) . The effects of 

deamination, acetylation and various oxidation procedures on the 

binding of Congo red indicate interaction of the dye with hydroxyl 

groups of amyloid. According to data on the direct dyeing of cellulose in 

textile dyeing, Congo red is adsorbed by hydrogen bonding between 

hydroxyl groups of the polysaccharide chains and the amino groups of 

the dye. It seems probable that a similar mechanism is involved in the 

binding of Congo red by amyloid. It is suggested that the selective 

staining of amyloid with Congo red is due to steric configurations of 

amyloid or one of its components which favor non-ionic binding of the 

eye (32) . 

 2.6 Previous studies: 
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 On study conducted by Röcken et al., on 2002 on three cases of 

amyloidosis of the breast, two of which coincided with breast cancer. 

Patient no. 1, a 60-year-old woman, presented with two mass lesions 

measuring 2 cm in diameter, one in each breast. Histologically, a tubulo-

lobular carcinoma was found in the left breast accompanied by vascular, 

interstitial, and periductal amyloid deposits; the lesion in the right breast 

consisted of amyloid deposits only. Patient no. 2, an 86-year-old 9 

woman, presented with an ulcerated breast tumor measuring 5 cm in 

diameter on the left side. A poorly differentiated invasive ductal 

carcinoma was found in the mastectomy specimen, and it coincided with 

interstitial and vascular amyloid deposits. In both patients, tumor cells 

had invaded the amyloid deposits. Patient no. 3, a 73-year-old woman, 

presented with a mass measuring 5×3×3 cm in her left breast. 

Fibrocystic changes, as well as interstitial and periductal amyloid 

deposits, were found histologically. In each case electron microscopy 

showed rigid, nonbranching fibrils of indefinite length and measuring 

10–12 nm in diameter; these were consistent with amyloid fibrils. 

Clinical data, immunohistochemistry, and/or amino acid sequencing of 

the fibril proteins extracted from formalin-fixed and paraffin-embedded 

tissue specimens provided evidence that the amyloid deposits were of 

immunoglobulin light chain origin in all three cases (33) .A review of 

the literature revealed that κ-light chain has been described more 

frequently than λlight chain in the breast and that there are no specific 

clinical or radiological symptoms of amyloidosis affecting the breast; a 

diagnosis can be achieved only by histology (34) . A particularly 

substance by the authors termed “elastic amyloid” occurs in cases of 

mammary cancer and cutaneous basal-cell carcinomas. The substance 

displays some properties similar to those of classic amyloid, such as 

staining with Congored, responsiveness to methyl-violet, iodine green 

and Lugol's solution. It is however not birefringent after staining with 
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Congo-red and is stained by elastica stains. A maturation process of the 

material seems to develop which suggests similarities to changes 

observed in experimental amyloidosis. The relation of the “elastic 

amyloid” to immunological processes around nests of mammary cancer 

and basal cell carcinoma is discussed (35) . Among the 208 invasive 

breast cancer samples, SAA protein was found expressed in tumor cell 

in 44.2% (92/208) cases and expressed in macrophage in 62.5% 10 

(130/208) cases. A positive correlation with a high correlation 

coefficient was found between SAA protein expression levels in tumor 

cells and macrophage (35) . One study published by Jin et al., on 2016 

they detect positive role of serum amyloid A proteins on metastasis and 

immune biology in cancer, they concluded that; cancer triggers the 

systemic release of inflammatory molecules that support cancer cell 

metastasis and immune evasion. Notably, this biology shows striking 

similarity to an acute phase response that is coordinated by the liver. 

Consistent with this, a role for the liver in defining cancer biology is 

becoming increasingly appreciated. Understanding the mechanisms that 

link acute phase biology to metastasis and immune evasion in cancer 

may reveal vulnerable pathways and novel therapeutic targets. Herein, 

we discuss a link between acute phase biology and cancer with a focus 

on serum amyloid A proteins and their involvement in regulating the 

metastatic cascade and cancer immunobiology (36) . Systemic 

amyloidosis causes a variety of symptoms, such as fatigue, weight loss, 

anemia cardiac symptoms (congestive heart failure, arrhythmia), renal 

symptoms (nephrotic syndrome, kidney failure), gastrointestinal 

symptoms (malabsorption syndrome, macroglossia, hepatomegaly, 

splenomegaly), neurological symptoms (polyneuropathy, carpal tunnel 

syndrome, orthostatic hypotension, constipation, diarrhea, dysuria), and 

bleeding symptoms Examinations used to check for systemic 

amyloidosis include electrocardiography, echocardiography, blood 
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analysis (renal dysfunction, M protein, free light chain, autoimmune 

antibody, chronic inflammatory findings), urine analysis (Bence-Jones 

protein), nerve conduction test, bone marrow biopsy, and biopsy of sites 

suspected of amyloid deposition The diagnosis of amyloidosis is 

confirmed by Congo red staining which stains amyloid red, and the 

stained amyloid also shows green birefringence under a polarizing 

microscope . A report of 15 patients with amyloid tumor of the breast at 

the Mayo Clinic showed that amyloid tumor of the breast, when a 

manifestation of 11 systemic amyloidosis, is mostly found as a late 

presentation, and none of the patients with a localized amyloid tumor of 

the breast developed systemic amyloidosis (37) . 

3.1 Study design: 

 This was a descriptive cross sectional study.  

3.2 Study area: 

 This study was conducted in Almek Nemer University Hospitals in 

River Nile state, Northern of Sudan. 

 3.3 Study duration:  

This study was done in period from August 2021 to February 2022 

. 3.4 Study populations: 

 Populations involved in this study were Sudanese patients with 

adenocarcinoma 

. 3.4.1 Inclusion criteria: 

 Cancerous patients with breast, prostate, ovarian and thyroid adenocarcinoma 

were recruited in this study. 

 3.4.2 Exclusion criteria: 
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 Patients presented with other types of cancer, benign lesion patients were 

excluded in this study.  

3.5 Study sample and sample size:  

This study was included 240 formalin fixed paraffin embedded tissue blocks 

(FFPE). 200 Cancerous tissues were selected as case group, another 40 

noncancerous benign FFPE were enrolled as control group. 

 3.6 Data Collection tools and variables:  

Questionnaire sheet was used for collecting sociodemographic and other patient 

information. All sample data was also involved in questionnaire sheet. Amyloid 

was detected by using Congo red staining method. 

 3.7 Sample processing:  

Tissue section measured 3 microns from each FFPE tissue block was obtained by 

using SLEE-MAINZ,-CUT4060 microtome. The cut section was spread in water 

bath, then put in coated glass slides, followed by drying in dry oven then all  

sections were deparaffinized in xylene and rehydrated through descending grades 

of ethanol, then rinsed in water. Then sections were stained by Congo red stain. 

 3.8 Congo red stain: 

 After hydration in water, each section was stained in Congo red solution for 15-20 

minutes, rinsed in distilled water. Then differentiations take place quickly (5-10 

dips) in alkaline alcohol solution, and then each section was rinsed in tap water for 

1 minute, section was then counterstained with Mayer‟s hematoxylin for 30 

seconds, blued in tap water for 2 minutes. After that section was dehydrated 

through 95% alcohol, 2 changes of 100% alcohol 3 minutes each. The stained 

section was then cleared in xylene or xylene substitute, 2 changes, 3 minutes each. 

Finally section was mounted with resinous mounting medium DPX. 

 3.9 Result interpretations: 
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 Stained slide was observed by microscope by lenses 10 x/0.25 and 40x/0.65. The 

presence of amyloid was indicated by the observing red extracellular amorphous 

substance. 

 3.10 Quality control: 

 Quality control was performed at each step and procedures during this study to 

ensure the reliable performance and correct reporting of results. 

 3.11 Reference management: 

 Citation was done by End Note reference manager program. 

 3.12 Data Analysis: 

 The data obtained from the sheet and the results of the laboratory analysis were 

analyzed using Microsoft Excel (2010) and Statistical Package for Social Science 

(SPSS) version 25. Chi Square was used to assess the intergroup significant, 

frequencies, percentages, mean and other variables were calculated and presented 

in form of figures and tables. 

 14 3.13 Ethical considerations: 

 The study was performed after taking permission from Histopathology and 

Cytology and Research Council at Faculty of Medical Laboratory Science and 

Faculty of Higher Study and Scientific research at Shendi University. Collection of 

samples was done after taking ethical acceptance from hospital administration. All 

benefits of this study were explained and published in the future with assurance on 

confidentiality 
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4. Result: 

flowchart (1) 
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flowchart (2): Show Compare between Age and cases 

 

  

 

Table (1): Correlation of amyloid expression with adenocarcinoma. 

 

Participants Amyloid  

Total    

P.value 

Adenocarcinoma patients Positive  Negative    

Benign samples 15 36 51 0.0 

Total 200 40 240 

 

 

Table (4.2) : Amyloid and cancer stage : 
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%

Cancer stage  postive Negative  p.value 

I 8 1  

 

0.18 

II 124 13 

III 53 1 

Total 185 15 
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Table (3): Comparison between amyloid expression and adenocarcinoma organ. 

 

 

 

organ 

Total 

P.value 

Breast prostate overy thyroid 

AMYLOID Positive 159 13 9 4 185  

0.4 negative 15 0 0 0 15 

Total 174 13 9 4 200 

 

 

 

 

 

 

5.1. Discussion:  

This was a descriptive cross sectional study included 200 FFPE 

adenocarcinoma tissues divided into 174 breast, 13 prostate, 9 ovarian 

and 4 thyroid samples. Common cancer in United States was breast 

cancer with 284,200 new cases of breast cancer expected in the United 

States in 2021. The next most common cancers are prostate cancer and 

lung cancer (38) . Regarding distribution among age groups in patients 

with adenocarcinoma, our study showed that; adenocarcinoma was most 

frequently observed among elderly people with an age over 60 years old. 

According to the most recent statistical data from NCI‟s [surveillance 

epidemiology and end results (SEER)] program, the median age of a 

cancer diagnosis is 66 years (39). Another study concluded; prostate 

cancer is more likely to develop in older men and in non-Hispanic Black 
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men. About 6 cases in 10 are diagnosed in men who are 65 or older, and 

it is rare in men under 40. The average age of men at diagnosis is about 

66 (40) . Another study summarized; between 1% and 2% of people will 

get thyroid cancer at some point during their lifetime. It affects three 

times as many women as men and is most common after age 30, though 

it can occur in any age group. Thyroid cancer is more likely to be 

aggressive in older adults (41) . Similar result was also observed by 

DeSantis et al., who summarized that; the median age at diagnosis is 62 

years for breast cancer, 67 years for colorectal cancer, 71 years for lung 

cancer, and 66 years for prostate cancer (42) . Concerning relation 

between genders of patient with the development of adenocarcinoma; 

our study indicated that adenocarcinoma was dominant among females 

and this due to the involvement of breast and ovarian cancer. Despite 

this; in study achieved by Yang et al., on 2012 they concluded that; it is 

possible that a difference in the expression of estrogen, or its signaling 

axes, may contribute to this gender bias (43) . 22 In respect to the 

expression of amyloid among adenocarcinoma samples, our study 

showed that; there was strong statistical significant different and that 

was mean patient with adenocarcinoma strongly under risk of developed 

amyloid, and this matched with the fact that amyloid being expressed 

among patients with chronic diseases. In report on three cases of 

amyloidosis of the breast, two of which coincided with breast cancer. 

Patient no. 1, a 60-year-old woman, presented with two mass lesions 

measuring 2 cm in diameter, one in each breast. Histologically, a tubulo-

lobular carcinoma was found in the left breast accompanied by vascular, 

interstitial, and periductal amyloid deposits; the lesion in the right breast 

consisted of amyloid deposits only. Patient no. 2, an 86-year-old woman, 

presented with an ulcerated breast tumor measuring 5 cm in diameter on 

the left side. A poorly differentiated invasive ductal carcinoma was 

found in the mastectomy specimen, and it coincided with interstitial and 
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vascular amyloid deposits. In both patients, tumor cells had invaded the 

amyloid deposits. Patient no. 3, a 73-year-old woman, presented with a 

mass measuring 5×3×3 cm in her left breast. Fibrocystic changes, as 

well as interstitial and periductal amyloid deposits, were found 

histologically. In each case electron microscopy showed rigid, non-

branching fibrils of indefinite length and measuring 10–12 nm in 

diameter; these were consistent with amyloid fibrils. Clinical data, 

immunohistochemistry, and/or amino acid sequencing of the fibril 

proteins extracted from formalin-fixed and paraffin-embedded tissue 

specimens provided evidence that the amyloid deposits were of 

immunoglobulin light chain origin in all three cases. A review of the 

literature revealed that κ-light chain has been described more frequently 

than λ-light chain in the breast and that there are no specific clinical or 

radiological symptoms of amyloidosis affecting the breast; a diagnosis 

can be achieved only by histology (42) . This finding also similar to 

those findings in other studies performed by Malle E, Sodin-Semrl S, 

Kovacevic A., they concluded that; amyloid was present among cancer 

patients (44) . 23 Regarding association between stage of cancer and 

amyloid expression, this study indicated there was not statistical 

significant difference as the p value was recorded more than 0.05, and 

that mean amyloid expression was not associated with the stage of 

cancer. Previous studies indicated that; serum amyloid A (SAA) was 

determined in 160 patients with cancer. Active disease was associated 

with high titer compared with the titer in non-active condition (31.8 v 

5.8 micrograms/ml, respectively; p = 0.0002). SAA value showed a 

direct correlation with the stage of the disease: it was lowest at stages 1 

and 2 and highest at the metastatic stage 4 (stage 1 v 4, p = 0.001; stage 

2 v 3, p = 0.05). Cancers of the lung and unknown primary site were 

characterized by highly increased SAA concentration. Initial SAA value 

had prognostic significance: a value below 10 micrograms/ml correlated 
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with survival advantage, whereas a higher initial value indicated a 

greater likelihood of a poor outcome (actuarial survival analysis p less 

than 0.001). When stage was accounted for, initial SAA value had 

significant prognostic bearing on survival of patients with advanced 

disease (stages 3 and 4) but not on that of patients with limited disease 

(stages 1 and 2). Serial testing showed good concordance between 

changes in SAA titer and clinical course (45) . 

 24 5.2 Conclusion: 

 In this study, we concluded that:  Adenocarcinoma commonly 

developed in elderly.  Amyloid frequently expressed in 

adenocarcinoma patients.  The amyloid incidence was increased as the 

cancer stage progress.  

25 5.3 Recommendations: 

 On the base of the obtained result we concluded:  Detection of amyloid 

in adenocarcinoma tissue may indicate progression of cancer.  Further 

studies with larger sample size involved all adenocarcinoma tissues 

should be carried out targeting amyloid subtypes.  For further future 

studies, we recommend using advance technique to detect specificity 

and sensitivity of Congo red stain.  
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Appendix-1: 

- Preparation of Congo red solutions: 
  

1. Congo red: 

- Congo red (Sigma, Cat# C-6277) -------- 0.5 g. 

- 50% Alcohol ---------------------------------100 ml. 

2. 1% Sodium Hydroxide: 

- Sodium hydroxide -------------------------- 1 g. 

- Distilled water------------------------------- 100 ml. 

3. Alkaline Alcohol Solution: 

- 1% Sodium hydroxide ----------------------- 1 ml. 

- 50% alcohol ----------------------------------- 100 ml. 

- Preparation Mayer's Hematoxylin : 

- Hematoxylin----------------------------------- 1 g. 

- Distilled water--------------------------------- 1000 ml. 

- Aluminum potassium sulfate---------------- 50 g. 

- Sodium iodate---------------------------------- 0.2 g. 

- Glacial acetic acid----------------------------- 20 ml. 

 
  

 

 

 

 

 

 

 

 

 

 



 
 

Appendix-2: 

 Reagents and equipment: 

- Distilled water. 

- Alcohols. 

- Xylene. 

- DPX. 

- Filter papers. 

- Frosted end microscope slides. 

- Slide storage boxes. 

- Soft pencil. 

- Light microscope. 

- Cover glass. 

- Coplin jars. 

- Rotary microtome. 

- Dry oven. 

- Water bath.  

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix-3: 

Questionnaire 

Shendi University 

Faculty of Graduate Studies and Scientific Research Detection of Amyloid 

among Adenocarcinoma Tissues in Shendi Town 2021 

 

1- No. …………………………………………………………………… 

2- Gender:        Male  (  )                                                            Female(  )  

3- Age:            18-40 (  )                41-60 (  )                         over 60 (  ) 

4- Organ:        Breast (  )          Prostate      (  ) Ovary    (  )      Thyroid (  )    

5- Cancer stage: Stage I (  )Stage II ( )        Stage III (  )          Stage IV (  )    

6- Amyloid result:          Positive (  )                                   Negative (  )  

7- Amyloid intensity:        Weak (  )       Moderate (  )           Strong (  ) 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix-4: 

 Micrographs: 
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