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Carcinoma (Immunohistochemical Study) 
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Abstract: 

Background: Adrenocortical tumors (ACTs) are detected in 5–

7% of the general population. Dysregulation of micro-ribonucleic 

acid (microRNA) biogenesis machinery- is involved in a variety 

of human cancers. Dicer1 is an essential component of 

microRNA machinery. Aim:  To evaluate the diagnostic and 

prognostic significance of Dicer1 in adrenocortical adenoma 

(ACA) and carcinoma (ACC), then correlate the results with 

clinico-pathological data. Material and Methods: Forty 

adrenocortical lesions were included in this retrospective study, 

included (20) ACA and (20) ACC. Clinicopathological 

characteristics of examined cases were correlated with the IHC 

expression of Dicer1. Results: Dicer1 IHC expression was more 

frequent in ACC (65%) than in ACA (25%), (P =0.04). But 

among ACC, a weak Dicer1 expression was significantly more 

frequent in advanced ACCs. There was a significant statistical 

inverse relation between Dicer1 expression in studied ACC cases 

according to tumor size, weight, Weiss score, lymph node 

metastasis, lympho-vascular invasion and ENSAT stage (P 

<0.05). Other clinico-pathological variables such as age, sex, 

tumor site, tumor grade, and distant metastasis showed no 

significant statistical difference (P >0.05). Dicer1 showed 76% 

sensitivity and 67% specificity for differentiating ACA from 

ACC. Conclusion:  Reduced Dicer1 expression with tumor 

progression in ACC may play a role in the tumorigenesis and 

further decline in Dicer1 expression may be associated with poor 

prognosis in ACC.   

Keywords: Adrenocortical adenoma, Adrenocortical carcinoma, 

Dicer1. 
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Introduction 
According to 2017 WHO classification of 

tumors of the adrenal cortex; it is classified 

as adrenocortical adenoma, adrenocortical 

carcinoma, sex cord stromal tumors, 

adenomatoid tumor, mesenchymal and 

stromal tumors (myelolipoma and 

schwannoma), hematological tumors, and 

secondary tumors (1). 

Adrenal cortical adenoma accounts for a 

large proportion of incidentally discovered 

adrenal tumors (so-called adrenal 

incidentalomas) (2,3). The true incidence of 

ACA is unknown; however, the incidence 

seems to have sharply increased recently, 

possibly because of increasing use of CT 

abdominal imaging (4). In Egypt, benign 

tumors were constituting 9.01% of all 

suprarenal lesions and ACA constitutes 

40.48% (5). 

Adrenal cortical carcinoma is the most 

common primary cancer in the adrenal 

gland (6). It is the second most common 

malignant tumor of the endocrine organ 

after anaplastic thyroid carcinoma (7). The 

annual Incidence of ACC is stable, at 0.5-2 

cases per 1 million population (4,8). In 

Egypt, primary malignant suprarenal 

tumors represented 0.67% of all 

malignancy at NCI and ACC represented 

11.15 % (5). 

Adrenal cortical adenomas are benign 

tumors without the biological potential to 

invade and metastasize (4). Adrenocortical 

carcinoma has a poor prognosis with a 

high recurrence rate. Tumor stage at 

diagnosis and the completeness of surgical 

excision are the most relevant prognostic 

factors (9). 

Dicer1 enzyme and its cofactor, 

transactivation response (TAR) RNA-

binding protein (TRBP) are key 

components of the miRNA processing 

machinery (10).  Dicer1, an RNase III 

endoribonuclease, cleaves double-stranded 

RNA and pre-miRNA into short double 

stranded RNA fragments called small 

interfering RNA and miRNA respectively. 

It was demonstrated that escaping miRNA  

 

 

control in cancer cells due to Dicer 

downregulation may allow the phenotypic 

emergence of more aggressive genetic 

variants (11). 

Dysregulation of miRNA production is 

related to a prooncogenic effect, as 

observed in several tumor types. The 

overexpression of one miRNA may inhibit 

the protein translation of a cancer 

suppressor gene, while the downregulation 

of another miRNA may increase the 

protein level of an oncogene (12). 

The aim of this work is to evaluate the 

diagnostic, and prognostic significance of 

Dicer1 in ACA and ACC then correlate the 

results with clinico-pathological data. 

Material and Methods: 
This is a retrospective study performed 

upon selected formalin-fixed, paraffin-

embedded biopsy specimens from 40 

different cases of adrenocortical lesions 

designated as: 20 cases of ACA and 20 

cases of ACC. All cases were of 

adrenalectomy specimens. Six cases of 

apparently normal adjacent adrenal tissue 

were taken as a control. The cases were 

collected from Pathology Department, 

Early Cancer Detection Unit, Faculty of 

Medicine, Benha University and Mansoura 

University, Egypt, during the period from 

January 2011 to December 2020.  

Inclusion criteria: Cases with available 

clinicopathological data regarding age, 

sex, laterality, tumor size, grade, lymph 

node status, distant metastasis, and stage. 

Exclusion criteria: Cases with no available 

paraffin blocks or clinicopathological data- 

were excluded from the current study. 

The Ethics Committee of Faculty of 

Medicine, Benha University, Egypt 

approved this study code 

{M.S.28.9.2020}. 

Histopathological Analysis: 

Formalin fixed /Paraffin embedded blocks 

were cut at 5 μm thickness and stained 

using hematoxylin and eosin stain. Two 

observers reviewed the microscopic 
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sections from all the cases. The Weiss 

criteria was used to classify adenomas and 

carcinomas (Weiss score ≥ 3 indicates a 

diagnosis of ACC) (13). The grading system 

uses the cut-off of 20 mitoses per 10 

mm2 to distinguish low- and high-grade 

ACC. Low-grade ACC has a mitotic 

activity ≤ 20 mitoses per 10 mm2, 

whereas high-grade ACC shows > 20 

mitoses per 10 mm2 (14). Lymph node 

status was evaluated and ENSAT staging 

system was applied to the ACC cases 

according to AJCC, 8th   edition (15).  

Dicer1 Immunohistochemical Study: 

Slides were immune stained according to 

manufacturer's instructions with Dicer1 

rabbit polyclonal antibody (Chongqing 

biopsies co., Cat No YPA1120, China) at a 

dilution of 1:50, at room temperature, 

overnight. Immunodetection was carried 

out using a standard labeled streptavidin-

biotin system (Genemed, CA 94080, USA, 

South San Francisco). Antigen retrieval 

was done by using 10 mmol/L citrate 

monohydrate buffer (pH 6.0) and heating 

for 15 minutes in the microwave. The 

chromogen diaminobenzene (DAB, 

Envision TM Flex /HRP-Dako, REF K 

8000) used was freshly prepared. The 

counter satin was Mayer's hematoxylin. 

Normal gastric tissue used as a positive 

control (16). For negative control, primary 

antibody was omitted (Phosphate- buffered 

Saline). 

Immunohistochemical interpretation:  

Positivity for Dicer1 was detected as 

cytoplasmic brownish staining without 

nuclear staining in tumor cells (17).  

Immunoreactivity was assessed by 

evaluating the extent and intensity of the 

stained cells, as regard for the extent of 

staining, percentage of positive cells was 

scored as: 0= no positive cells, 1= 1–25% 

of positive cells, 2= 26–50% positive cells, 

3= 51- 75% positive cells, 4= 76 -100% 

positive cells. Intensity of staining was 

scored as: 0= no staining, 1= weakly 

positive, 2= moderately positive (modest 

granular staining) and 3= strongly positive 

(diffuse and homogenous staining) (16, 17).    

A semiquantitative score was then 

calculated by sum of the staining intensity 

with the proportion score with a final score 

ranging from 0 to 7. The median score was 

a priori chosen as cut-off point for 

separating tumors with low and high 

staining (16). The median score for Dicer1 

immunoreactivity was 0 (range, from 0 to 

5) for ACA and 2.5 (range, from 0 to 6) 

for ACC. Cases were divided into low or 

high Dicer1 expression according to the 

median score: for ACC cases, >2.5 is 

considered high Dicer1 expression and 

<2.5 is considered low Dicer1 expression. 

For ACA, cases with score 0 are 

considered negative and cases with score 

>0 are considered positive. 

Statistical analysis: 

The data were gathered, tabulated, and 

statistically analyzed using the computer 

program SPSS (Statistical package for 

social science) version 26 (SPSS Inc., 

Chicago, IL, USA). P value was 

statistically significant when <0.05 and 

highly significant when ≤0.01. Receiver-

operating characteristic (ROC) curve was 

used to estimate sensitivity and specificity 

of Dicer1 in differentiating ACA from 

ACC. 

Results: 
Clinicopathological results: 

This study was carried out upon 40 cases 

of ACTs. The age of studied ACA cases 

ranged from 23 to 67 years with mean age 

48.60 ± 13.04 years, and the age of ACC 

cases ranged from 37 to 85 years with 

mean age 57.60 ± 11.63 years. The mean 

size of ACA cases was 4.70 ± 1.82 cm 

(range 3-11cm), and the mean size of ACC 

cases was 13.90 ± 3.39 cm (range 6-20 

cm). The clinicopathological variables are 

listed in Table (1&2). 

Immunohistochemical results: 

Dicer1 was detected as brownish 

cytoplasmic staining. Apparently normal 

adrenal tissue showed negative Dicer1 

expression. In ACA, 15 cases (75%) 

showed low Dicer1 expression, and 5 

cases (25%) showed high Dicer1 
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expression. In ACC, 10 cases (50%) 

showed low Dicer1 expression, and 10 

cases (50%) showed high Dicer1 

expression. A statistically significant 

relation was found between Dicer1 

expression and histopathologic types of 

studied cases (P =0.04), (Figure 1). 

Table (1): Patients' clinicopathological data in studied ACA and ACC cases. 
Parameter ACA ACC P 

Mean age 48.6 57.6 0.03* 

Gender Male 7 (35%) 13 (65%) 0.1 

Female 12 (60%) 8 (40%) 

Hormonal level Non-functioning 7 (35%) 13 (65%) 0.2 

Cushing 11 (55%) 6 (30%) 

Virilizing 2 (10%) 1 (5%) 

Mean tumor size 4.7 13.9 <0.001** 

Mean tumor weight 30.55   399.4 <0.001** 

Site distribution Right 12 (60%) 11 (55%) 0.7 

Left 8 (40%) 9 (45%) 

ACA: adrenocortical adenoma; ACC: adrenocortical carcinoma; * significant; ** highly significant 

Table (2): Clinico-pathological features of studied ACC cases (N=20). 

Clinico-pathological feature Frequency Percentage 

Grade Low 11 55% 

High 9 45% 

Mitotic count ≥5 18 90% 

<5 2 10% 

Atypical mitosis Present 15 75% 

Absent 5 25% 

Capsular invasion Present 8 40% 

Absent 12 60% 

Lympho-vascular  

Invasion 

Present 8 40% 

Absent 12 60% 

Nuclear grade High 9 45% 

Low 11 55% 

Diffuse architecture pattern Present 14 70% 

Absent 6 30% 

Clear cell distribution <25% 17 85% 

 >25% 3 15% 

Median Weiss score <5 5 25% 

≥5 15 75% 

Tumor extent (T) T2 12 60% 

T3 2 10% 

T4 6 30% 

Lymph node metastasis 

(N) 

N0 15 75% 

N1 5 25% 

Distant metastasis (M) M0 16 80% 

M1 4 20% 

 

Stage 

 

II 11 55% 

III 5 25% 

IV 4 20% 

N: number. 

 



Adrenocortical adenoma,2023 
 

 
 
DOI: 10.21608/bmfj.2023.228490.1875 

 

Figure (1): A-Adrenocortical adenoma showing weak positive cytoplasmic Dicer1 expression, score 

2 (IHC, x400). B-Adrenocortical adenoma showing positive moderate granular cytoplasmic Dicer1 

expression, score 4 (IHC, x400). C-Adrenocortical carcinoma showing weak cytoplasmic Dicer1 

expression, score 4 (IHC, x400). D-Adrenocortical carcinoma showing moderate focal cytoplasmic 

Dicer1 expression, score 4 (IHC, x400). E-Adrenocortical carcinoma showing intense diffuse 

cytoplasmic Dicer1 expression, score 6 (IHC, x400). 

 

Statistical analysis was performed on the 

relation between Dicer1 expression in 

studied cases and clinico-pathological 

variables. A significant statistical inverse 

relation was found between Dicer1 

expression in studied ACC cases and 

tumor size, weight, Weiss score, (P =0.03, 

0.04 and 0.02 respectively). Also, a 

significant statistical inverse relation to 

lymph node metastasis, lympho-vascular 

invasion and ENSAT stage (P = 0.03, 

<0.001 and 0.04 respectively)- was found. 

Other clinico-pathological variables 

revealed no significant statistical 

difference between ACA and ACC cases 

(P >0.05), (Table 3). 

A 

B1 

B 

C D 

E 
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The diagnostic accuracy of Dicer1 

expression for differentiating between 

ACA and ACC was determined by using 

ROC Curve. The curve shows the 

specificity (true negative fraction) and 

sensitivity (true positive fraction) of the 

test. The area under the curve indicates the 

test's accuracy (AUC) (Figure 2). 

Sensitivity and specificity of Dicer1 in 

differentiating ACA from ACC were 65% 

and 75% respectively (Table 4). 

 

Table (3): Relation between Dicer1 and different clinicopathological variables of studied 

ACC cases. 
Clinico-pathological feature Total 

 

Dicer1 expression P 

Low High  

N % N %  

 Mean Size ≥14 13 9 69.3% 4 30.7% 0.03* 

<14 7 1 14.3% 6 85.7% 

Median Weight  ≥400 11 8 72.7% 3 27.3% 0.04* 

<400 9 6 22.2% 7 77.8% 

Grade Low 11 3 27.3% 8 72.7% 0.07 

High 9 7 77.7% 2 22.3% 

Mitotic count ≥5 18 1

0 

55.5% 8 44.5% 0.5 

<5 2 0 0 2 100% 

Atypical mitosis Present 15 8 53.4% 7 46.6% 0.6 

Absent 5 2 40% 3 60% 

Capsular invasion Present 8 6 75% 2 25% 0.2 

Absent 12 4 33.4% 8 66.6% 

Lympho-vascular  

Invasion 

Present 8 8 100% 0 0 <0.001** 

Absent 12 2 16.6% 1

0 

83.4% 

Nuclear grade High 9 6 66.6% 3 33.4% 0.2 

Low 11 4 36.4% 7 63.6% 

Diffuse architecture pattern Present 14 6 42.8% 8 57.2% 0.3 

Absent 6 4 66.6% 2 33.4% 

Clear cell distribution <25% 17 9 52.9% 8 47.1% 0.5 

>25% 3 1 33.4% 2 66.6% 

Median Weiss score <5 5 0 0 5 100% 0.02* 

≥5 15  

1

0 

66.6%   33.4% 

 

Tumor extent (T) 

T2 12 4 33.4% 8 66.6% 0.1 

T3 2 1 50% 1 50% 

T4 6 5 83.4% 1 16.6% 

Lymph node metastasis 

(N) 

N0 15 5 33.4% 1

0 

66.6% 0.03* 

N1 5 5 100% 0 0 

Distant metastasis (M) M0 16 6 37.5% 1

0 

62.5% 0.09 

M1 4 4 100% 0 0 

 

Stage 

 

II 11 3 27.3% 8 72.7% 0.04* 

III 5 3 60% 2 40% 

IV 4 4  100% 0 0 

* Significant; ** highly significant 
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Table (4): The sensitivity, specificity, accuracy rate, positive predictive value, and negative 

predictive value of Dicer1. 

AUC, Area under the curve; PPV, Positive predictive value; NPN, Negative predictive value. 

 

 

Figure (2): ROC curve for Dicer 1 expression as diagnostic tool for adrenocortical carcinoma, the 

area under the curve represents an optimal statistic for comparing the sensitivity and specificity of 

Dicer1 for differentiating between ACA and ACC. 

 

Discussion: 
Adrenal cortical adenoma accounts for a 

large proportion of incidentally discovered 

ACTs (called adrenal incidentalomas) (2,3). 

Adrenal cortical carcinoma is the most 

common primary cancer in the adrenal 

gland (6).   

The miRNA machinery regulates the 

expression of multiple tumor suppressor 

genes and oncogenes (18). The deregulation 

of miRNA processing enzymes and their 

cofactors has been demonstrated in several 

types of cancers, suggesting a pivotal role 

of miRNA processing disruption in tumor 

progression (19). The Dicer 

endoribonuclease protein creates miRNAs 
(20). 

In the current study, Dicer1 expression 

was higher in ACCs when compared to 

ACA. 65% of ACC cases showed positive 

cytoplasmic expression and 25% of ACA 

cases showed positive expression, with a 

statistically significant difference (P 

=0.04), while normal adrenal gland 

showed negative Dicer1 expression. 

Our findings were compatible with 

previous study reported that Dicer1 was 

significantly over-expressed in ACC when 

compared with ACA and normal adrenal 
(21), also, to the study reported that Dicer1 

gene overexpression was more frequent in 

ACCs (60%) than in ACA (23%; P 

=0.006) (16, 22).  These findings suggest that 

Dicer1 may have a role in progression 

from adenoma to carcinoma. 

MiR-103/miR-107 family have been 

shown to regulate the expression of 

Dicer1. MiR-103 expression was not 

significantly different between ACA and 

ACCs. Regarding miR-107, its expression 

was significantly higher in carcinomas 

than in adenomas. Then that miR-107 

overexpression might explain Dicer1 

expression in ACC (16). 

High Dicer1 expression was found in 

esophageal carcinomas (23) and prostate 

Sensitivity Specificity PPV NPV AUC 

65% 75% 72.2% 68.2% 0.7 
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cancer (24).  Also, reported in cutaneous 

melanomas (17, 25) and colorectal cancer (26). 

On the contrary down regulation of Dicer1 

was found in advanced lung 

adenocarcinoma (27), breast cancer (28) and 

hepatocellular carcinoma (29).   

Several mechanisms contribute to Dicer1 

dysregulation in human cancers, including 

genomic alterations, epigenetic 

modifications, and alternative promoter 

usage (30).  Variation of Dicer1 expression 

level among different tumor types suggests 

that deregulation of miRNA-processing 

factors can be dependent on cellular 

context, to degree of aggressiveness of the 

given cancer and imply their possible dual 

role as tumor suppressors or oncogenes in 

human cancers (31). 

There was a statistically significant inverse 

relation between Dicer1 expression and 

tumor size (P =0.03), tumor weight (P 

=0.03) and Weiss score (P =0.02). These 

results were concomitant with the results 

of the previous study, in which a weak 

Dicer1 expression in ACC was 

significantly associated with larger tumor 

size and higher Weiss score (16).  These 

results suggest that weak Dicer1 

expression may be associated with 

aggressive behavior and poor prognosis. 

In this study, there was a significant 

statistical inverse relation between IHC 

expression of Dicer1 and lymph node 

metastasis (P =0.03) and lympho-vascular 

invasion (P <0.001). Previous studies 

agreed with those finding (16), who found 

that weak Dicer1 expression is a predictor 

of lymph node invasion and metastasis. In 

agreement with our results, a weak Dicer1 

expression has been associated with poor 

outcome in several malignancies. In breast 

cancer, lower mRNA Dicer1 expression 

was observed in cases with lymph node 

metastases and metastatic bone derivatives 

and overexpression of Dicer1 reduced the 

cell migration and invasion (28, 32). In 

gastric cancer, a low Dicer1 staining was a 

predictor of local lymph node invasion (33). 

In clear cell renal cell carcinoma (ccRCC), 

negative Dicer1 expression was associated 

with increased lymph node and distant 

metastases (34).  In bladder cancer, 

inhibition of Dicer1 expression enhanced 

the mesenchymal phenotype and promoted 

cell invasion (35).  Loss of Dicer1 

expression enhanced the migratory and 

invasive abilities and stemness of 

endometrial carcinoma (36). 

This relation could be explained by Dicer1 

protein, and some Dicer-dependent 

microRNAs are keys to inhibit the 

expression and function of hypoxia 

inducible factor-1α (HIF-α) subunits 

resulting in up-regulation of HIF-α 

downstream target genes, especially matrix 

metalloproteinase (MMPs)- the most 

common enzymes in remodeling 

extracellular matrix components for 

metastasis and vascular endothelial growth 

factor (VEGFA)- the most important 

triggered factor in stimulating 

angiogenesis. Dicer1 significantly 

suppressed the protein expressions of 

MMP-2 and VEGFA, which may well 

explain migration, invasion, and 

angiogenesis results (34). 

This work in addition revealed a 

significant statistical inverse relation 

between the ENSAT stage of ACC and 

IHC expression of Dicer1 (P =0.04), 

agreeing with de Sousa et al. (16) who 

reported that low expression of Dicer1 in 

ACC was significantly associated with 

more advanced tumor stage. In the same 

line, previous studies in other cancers, (27, 

37) reported that Dicer1 was up-regulated 

in atypical adenomatous hyperplasia and 

bronchoalveolar carcinoma and down-

regulated in areas of invasion and in 

advanced stages adenocarcinoma. These 

data suggest that a transient up regulation 

of Dicer1 in the earliest stages of ACC, 

while down regulation occurs in advanced 

stages of ACC. In ovarian cancer (38), 

ccRCC (39), cancer cervix (40), thyroid 

cancer (41) and breast cancer (32) - low 

Dicer1 protein expression was associated 

with advanced tumor stage. 
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On the contrary, Dicer1 is up regulated in 

prostate cancer (24), cutaneous melanomas 
(17) and bladder carcinoma (42). It is 

significantly related to advanced-stage, 

grade disease, and lymph node status. 

These controversy in the expression due to 

the deregulation of Dicer1 is involved in 

several types of cancer- are attributed to 

tissue-specific differences/to degree of 

aggressiveness of the given cancer (31) and 

that it may function as either an oncogene 

or a tumor suppressor gene in a tissue-

specific manner (39). 

This work revealed a non-statistically 

significant relation between Dicer1 

expression, distant metastasis and tumor 

grade (P >0.05), which was in contrast 

with the results of previous studies on 

Dicer1 in other cancers reported that 

Dicer1 expression was reduced in ccRCC 

with distant metastasis (39), cancer cervix 

associated with metastatic relapse (40) and 

hepatocellular carcinoma with distant 

metastasis (43). 

Dicer1 expression has an inextricable 

relationship with cell migratory/invasive 

abilities and leads to a poor prognosis in 

cancer patients (32). 

From this work, Dicer1 may be a 

prognostic factor, as it associates with 

aggressive clinicopathological features and 

poor clinical outcome and pointing to a 

role for Dicer1 down regulation in tumor 

progression.  

Using ROC curve analysis, the sensitivity 

and specificity of Dicer1 were 65% and 

75% respectively. A previous study 

compatible with our results reported that 

classifications of ACC based on Dicer1 

expression levels resulted in a much lower 

sensitivity and specificity (76%and 67% 

respectively) (21). 

Conclusions:  
Reduced Dicer1 expression with tumor 

progression in ACC may play a role in 

tumorigenesis and further decline may be 

associated with a poor prognosis in ACC. 

Additionally, Dicer1 is not a useful marker 

to distinguish ACA from ACC. 

Conflicts of interest: No conflicts of 

interest. 
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