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Abstract
Background: Thyroid disease can increase daily due to their lifestyle. Worldwide, all populations are impacted by the prevalent 
illnesses hypothyroidism and hyperthyroidism, which can have disastrous health effects.

Objective: To study the staining pattern of mucin histochemical stain combined with alcian blue periodic acid Schiff reaction of 

thyroid lesion in Shendi town, Sudan. 
Methodology: A descriptive retrospective cross-sectional study conducted in Sudan, River Nile State, Shendi at El-Mak Nimer 
University Hospital, from December 2022 to February 2024, using alcian blue periodic acid Schiff reaction of thyroid lesion. 

Results: In our study, we found that females represent 92% of the population, and 8.0 % are males; the most common diagnosis 
is multinodular goiter, which is 86.0% of the total population. A vital statistically significant difference (P value 0.003) exists 
between different thyroid disease and staining reactions; multinodular goiter represents 74.4% of the PAS reaction, and 100% of 
malignant cases show Alcain blue-PAS reaction. 

Conclusion: Strong correlation between staining reaction using combined Alcain blue-PAS technique in differentiation between 
benign and malignant conditions in thyroid lesions.
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Introduction
Thyroid lesions are commonly encountered in clinical practice. 
From a clinical standpoint, the possibility of neoplastic disease 
is of significant concern in individuals who suffer from thyroid 
enlargement. Although tumors of the thyroid account for 
only 1% of the overall human cancer burden, they represent 
the most common malignancies of the endocrine system and 
pose a significant challenge to pathologists, surgeons, and 
oncologists [1]. Although the histopathological examination 
is the acknowledged gold standard in diagnosing thyroid 
lesions, controversies and pitfalls exist. It is known that the 
luminal surface of thyroid follicular tumor cells is covered by 
a glycoproteinaceous material that reacts positively with mucin 

stains, like Alcian blue [2]. The thyroid gland is a butterfly-shaped 
organ located anteriorly to the trachea at the level of the second 
and third tracheal rings. It consists of two lobes connected by the 
isthmus in the midline; the weight of the thyroid of the average 
non-goitrous adult is 6–20 g, depending on the body size and 
iodine supply [3]. The thyroid gland contains many follicular 
cells that store the thyroid hormones within the thyroglobulin 
molecule until the body needs them. The thyroid hormones, often 
called the major metabolic hormones, affect virtually every cell 
in the body synthesis [4]. The thyroid is separated into lobules 
under the microscope; each lobule comprises 20–40 spherical 
follicles that range widely in size, from 45 to 250 mm in diameter. 
In the newborn, follicles are small and grow slowly; each is lined 
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by a single cuboidal layer of epithelium (9–13 mm) with a thin 
basement membrane filled with an acidophilic colloid core [5]. 
Thyroid is a disease that can increase daily due to their lifestyle 
[6]. Worldwide, all populations are impacted by the prevalent 
illnesses hypothyroidism and hyperthyroidism, which can have 
disastrous health effects. A significant factor influencing the risk 
of thyroid illness is iodine nutrition; however, other variables 
include age, smoking status, genetic predisposition, ethnicity, 
endocrine disruptors, and the development of new treatments, 
including immune checkpoint inhibitors, also influence thyroid 
disease epidemiology [7]. The prevalence of thyroid disorders 
in Khartoum state, and to relate them with gender and age, 
was hyperthyroidism, and the rest, 1%, were hypothyroidism 
[8]. The epidemiology of goiter in Elfigaiga, River Nile State, 
Sudan, was 11.9%; the clinical assessment was done for both 
sexes at different age groups, and it was found that goiter was 
more frequent among females (85%); furthermore, it is mainly 
distributed within the age group 31-40 years (30%) [9]. The 
minority of human thyroid follicles that contain acid mucin 
are often grouped in the C‐cell area of the gland and are lined 
by abundant C cells [10]. Pathologists try to seek the answers 
in the immunohistochemical markers. However, superficial 
histochemical stains can sometimes help the pathologist arrive 
at a diagnosis without the immunohistochemical stain, which is 
undoubtedly a costly affair [11]. The histopathological findings 
showed that hematoxylin-eosin can stain gray-bluish myxoid 
material so that a special stain can differentiate between myxoid 
material. Simplicity and cost-effectiveness are essential targets 
in our research for diagnosing thyroid pathology.

Methodology 

This is a descriptive retrospective cross-sectional study aimed 
at studying the staining pattern of mucin histochemical stain 
combined with alcian blue periodic acid Schiff reaction of 
thyroid lesion in Shendi Town, River Nile State, Sudan, from 
December 2022 to February 2024. Fifty samples of tissue blocks 
of thyroid tissue were obtained from the hospital archive. The 
samples were transferred to the histopathology and cytology lab 
at Shendi University, where they were processed and examined.

Sample Collection and Processing

The selected tissues were sliced in the histopathology laboratory 
at El-Mak Nimer Hospital of Shendi, fixed in 10% formalin, 
and prepared into several paraffin-embedded tissue blocks. Fifty 
blocks were randomly selected from each block, and 50 sections 
of 3-5 μ m-thickness were cut using a rotary microtome.

Combine Alcian Blue-PAS

Deparaffinize the slide in the xylene for 6 minutes, hydrate the 
tissue section by passing through decreasing concentrations of 
alcohol baths (100%, 90%, 80%, 70%) and water for 2 minutes 
for each, stained with Alcian blue for 30 minutes, wash, Place 
the sections in periodic acid solution (1%) for 10 minutes, rinse 

distilled water. Treatment with Schiff’s reagent: Cover with 
Schiff’s reagent for 20 minutes, wash in distilled water, and 
Rinse in tap water for 10 minutes. Cover with hematoxylin for 
5 minutes, bluing in running tap water; Dehydrate in ascending 
concentration of alcohols. Clearing slides in xylene. Mount in 
Dibutylphthalate Polystyrene Xylene (DPX). Observe under a 
microscope [12].

Quality Control

Quality control was performed at each step and procedure during 
this study to ensure reliable performance and correct reporting 
of results. Colon tissue slides were used during staining as a 
positive control.

Data Analysis

After examination of the sections, the laboratory investigation 
results and the demographic data from the patient’s records were 
processed using the Statistical Packages for Social Sciences 
(SPSS) computer program. Frequency, mean, and chi-square 
test values were calculated at <0.05 and considered statistically 
significant.

Results

Fifty archived paraffin-embedded tissue blocks from patients 
previously diagnosed with different histopathological thyroid 
diseases at El-Mak Nimer University Hospital at River Nile 
State were enrolled in this comprehensive study; 92% were 
females, and 8.0% were males. The staining reactions revealed 
that 70% of cases were positive for the PAS reaction, and 30% 
were positive for combined Alcian blue-PAS. The patient's age 
was categorized into three groups: 10- 30, 24.0%, 31- 60, 66.0%, 
more than 60, and 10.0% (Table 1). The most common diagnosis 
is multinodular goiter, with 86.0%) of the total population (Table 
2). The statistical solid significance P value of 0.003 between 
different thyroid diseases and staining reactions: multinodular 
goiter represents 74.4% of PAS reactions, and (100%) of 
malignant cases show Alcain blue PAS reactions (Table 3).

Table 1: The Frequency of Sample Among the Study Population

Age Group Frequency Percentage %

10-30 Years 12 24.0
31-60 Years 33 66.0

More than 60 Years 5 10.0
Total 50 100%

Table 2: The Frequency of Diagnosis Among the Study Group
Diagnosis Frequency Percentage %

Multinodular goiter 43 86.0
Hashimoto 3 6.0
Malignant 4 8.0

Total 50 100%
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Table 3: The Correlation between Diagnosis and Staining Re-
action Among the Study Group

Diagnosis     Staining reaction P.value

PAS AB-PAS

Multi nodular goiter 74.4% 25.6%
0.003Hashimoto 100% 0%

Malignant 0% 100%

Microphotograph 1: Multinodular Goiter Showing Alcian 
Blue- Periodic Acid Schiff (AB-PAS) Stain Showing PAS Pos-
itive

Microphotograph 2: Follicular Carcinoma Showing Alcian 
Blue- Periodic Acid Schiff (AB-PAS) Stain Showing AB (blue) 
Some PAS Positive

Discussion
Goiter has been recognized in Sudan as a public health problem 
since the 1950's. Nationwide surveys on Google were launched, 
and various approaches in the quest for a solution to the problem 
were applied. Still, the number of goitrous individuals continues 
to grow each year. This article highlights and reiterates the 
staining pattern of mucin histochemical stain and the blue-
periodic acid Schiff reaction of a thyroid lesion in Shendi 
Town, Sudan. The current study has shown that, in terms of the 
frequency of the gender distribution, females were more affected 

(92%) with thyroid disorders than males (8%). This finding was 
in agreement with Amin A. Elzaki and Hamid Osman in 2012, 
who found goiter was more prevalent among females (80.8%) as 
compared to males (11.2%) with a female: male ratio of 8:1 [13]. 

Our study shows a vital statistically significant difference (P 
value 0.003) between different histopathological disorders 
and staining reactions. Using the combined AB-PAS reaction, 
multinodular goiter represents 74.4 percent of the PAS reaction, 
and 100% of the malignant cases show the Alcain blue-
PAS reaction. This finding was in disagreement with a study 
done by Seetu Palo and Dayananda S. Biligi in 2015, that 
said the diagnostic ability of Alcian blue (pH 2.5) staining in 
distinguishing between hyperplastic, benign, and malignant 
thyroid lesions was statistically not significant (p > 0.01) [11]. 

The discrepancy might result from the staining technique of 
using alcian blue alone without combination with PAS. In our 
study, the patient's age was categorized into three groups; the 
most common age group ranged from 31 to 60 (66.0%). This 
finding disagreed with a study by Khalid Eltohami Medani in 
2020, who reported that 45-64 years (13.4%). That may be 
due to sample size or the categorization method of age group 
[8]. Furthermore, there may be an essential rule of genetic 
characteristics in thyroid conditions pathogenesis, as inferred 
from the study of Strieder et al. [14].

Conclusion
Our study demonstrated that females were more affected by 
thyroid disorders than males (92%, 8%). Middle and older 
age are more affected by thyroid disease (66.0%). A strong 
association exists between staining reactions using the combined 
Alcain blue-PAS technique in differentiation between benign 

and malignant conditions in thyroid lesions.
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