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Abstract 

ackground: non toxic goiter is a prevalent thyroid pathology worldwide 

characterized by unilateral or bilateral thyroid enlargement which arises due to many 

factors affects the thyroid tissue. 

Objective: To determine the histological findings observed in non toxic goiter of the resected 

thyroid tissue in Mosul city. 

Materials & Methods:  Patients were classified according to the preoperative clinical 

diagnosis into those with non toxic multinodular goiter & those with solitary thyroid nodules, 

preoperative clinical diagnosis was confirmed by Fine Needle Aspiration Cytology. 

Postoperatively the thyroid tissue biopsies were collected and fixed in 10% formaline, 

processed & stained with Haematoxylline & Eosin for histological analysis.  

Results: non toxic goiter is more common in female than male. Specimens obtained from 

patients presented with multinodular goiter showed variable sized thyroid follicles, huge 

follicles were filled with colloid and lined by flattened epithelial cells, most of the nodules 

were not encapsulated. Specimens obtained from follicular adenoma showed well developed 

microfollicles with intact fibrous thin capsule. Degenerative changes in the stromal tissue 

such as haemorrhge , fibrosis & even calcification were present in some of the cases. If 

hyperthyroidism associated with a discrete swelling it indicates a manifestation of toxic 

multinodular goiter. Solitary thyroid nodule was observed as a hard, irregular swelling with 

apparent unusual fixity associated with scanty normal follicular cells together with colloid. 

Conclusion: Incidence of multinodular goiter in Mosul city is more in female than male & in 

both sexes it increases between 20 to 50 years of age. 
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 الخلاصت

حعخى انغذة انذسقٛت غٛش انساو يٍ الايشاض انشائعت فٙ انعانى ٔ انخٙ حخًٛز بزٚادة حضى انغذة انذسقٛت َخٛضت خلفيت البحث:

 عذد يٍ انعٕايم انؤرشة عهٗ َسٛش انغذة انذسقٛت.

 :اصشٚج ْزِ انذساست نخقٛٛى حالاث حعخى انغذة انذسقٛت غٛش انساو فٙ يذُٚت انًٕصم. هذف البحث

حى حصُٛف انًشظٗ حسب انخشخٛص انسشٚش٘ انًسبق نهعًهٛت انضشاحٛت انىٗ يضًٕعىت ٚعىإٌَ يىٍ  حعىخى  طريقت العمل:

انغذة انذسقٛت يخعذد انعقٛذاث غٛش انساو ٔيضًٕعت اخشٖ ٚعإٌَ يٍ انعقٛذة انذسقٛت انًخٕحذة. حًج دساست انُسٛش بعذ سفعّ 

% ٔيعايهخٓىا َسىٛضٛا رىى 01خٕر بعذ انعًهٛت بأسىخخذاو يىادة انرٕسيىانٍٛ بخش ٛىز ارُاء انعًهٛت انضشاحٛت حٛذ ربج انُسٛش انًأ

 صبغٓا بأسخخذاو انًٓٛاحٕ سٛهٍٛ ٔالإٔٚسٍٛ.

ٔصذ يٍ خلال ْزِ انذساست اٌ َسبت حصٕل حعخى انغذة انذسقٛت غٛش انساو فىٙ الاَىاد ا زىش يىٍ انىز ٕس. انًُىارس  النتائج:

حعخى انغذة يخعذد انعقٛذاث اظٓشث ٔصٕد حٕٚصلاث يخخهرت الأحضاو,انحٕٚصلاث انًأخٕرة يٍ انًشظٗ انًصابٍٛ بحانت 

 بٛشة انحضى حكٌٕ يًهٕءة بًادة غشٔاَٛت ٔيغهرت داخهٛا بخلاٚا  غلائٛىت يخسىةحت ٔ حكىٌٕ يعآًىا غٛشيخكبسىهت.ايا انًُىارس 

لاف نٛرٙ  ايم  ًا نٕحظ ٔصٕد  انًأخٕرة يٍ حالاث انٕسو انغذد٘ أظٓشث ٔصٕد حٕٚصلاث صغٛشة انحضى ٔ يخكبسهت  بغ

َزف يٕظعٙ,حهٛف,ٔحكهس َسٛضٙ فٙ بعط انحالاث, ٔفٙ حانت  َٕٓا يصحٕبت بأسحراع َسبت ْٕسيٌٕ انغذة انذسقٛىت فىٙ 

حكٌٕ انعقٛذة انذسقٛت انًخٕحذة غٛىش يُخاًىت انشىكم ,صىهبت . انذو فٓزا ٚعُٙ ححٕل انحانت يٍ حعخى انغذة غٛش انساو انٗ ساو

 رت فٙ دسصت ربٕحٓا َٔسٛضٛا ححخٕ٘ عهٗ خلاٚا حٕٚصهٛت غبٛعٛت فٛٓا يادة غشٔٚت.   انًهًس ٔيخخه

B 
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:َسىبت اَخشىاس حعىخى انغىذة انذسقٛىت يخعىذد انعقٛىذاث فىٙ يذُٚىت انًٕصىم فىٙ الاَىاد ا زىش يىٍ انىز ٕس, ٔ فىٙ  ىلا الأستنتاج

 سُت. 01-01انضُسٍٛ ٚزداد اَخشاسِ بٍٛ سٍ 

 خم الغذة الذرقيت, العقيذة الذرقيت المتوحذة, متعذدة العقيذاث, دراست نسيجيت.مفتاح الكلماث: الغذة الذرقيت, تض

Introduction 

Multinodular non toxic goiter is the most 

prevalent thyroid pathology worldwide 

characterized by unilateral or bilateral 

thyroid enlargement with morphologically 

and/or functionally transformed follicles 

and euthyroidism 
(1)

. 

Environmental factors such as 

malnutrition, drug, stress, pollution and 

infection and constitutional factors such as 

female gender, several genetic factors like 

circulating thyroid growth factors all 

contribute in different degree to the 

development of nodular thyroid 

enlargement 
(2)

. Smoking especially in the 

areas of mild iodine deficiency is 

associated with thyroid enlargement & 

goiter 
(3) 

, the use of oral contraceptives 

may reduce the risk of goiter 
(4)

.  

Nodular goiter become a special health 

problem particularly in the endemic areas
 

(5)
.Goiter is endemic when its prevalence is 

more than 10% in children aging between 

6 to 12 years & sporadic when this 

prevalence is 10% or less
 (6)

 

     Thyroid nodule represents a significant 

diagnostic dilemma for the treating 

surgeon, it presents as discrete swelling in 

an otherwise impalpable gland which is 

considered as solitary thyroid nodule or as 

dominant nodule in a clinically 

multinodular gland of a multinodular 

goiter 
(7).

   

    Five percent of thyroid nodules are 

malignant 
(8)

, the prevalence is higher in 

children, in patient under age of 30 years 

and over age of 60 years & in those with 

history of radiation 
(9)

. On the other hand, 

malignancy rates are lower in multinodular 

goiter and predominantly in cystic lesion 
(10)

 . However the exact cause of thyroid 

carcinoma is not well known but head and 

neck irradiation in childhood is a known 

predisposing factor 
(11).

 Moreover iodine 

deficient areas are known to have a high 

frequency of thyroid carcinoma 
 (1).

 

Our study aimed to demonstrate the 

histological findings of both multinodular 

goiter & solitary thyroid nodule observed 

in the resected thyroid tissue. 

Materials and Methods 

In this study 30 specimen of thyroid tissue 

were collected in Al-Salam Teaching 

Hospital from thirty patients of both sexes 

who were admitted to the surgical out-

patients department for the complaint of 

enlarged thyroid gland. Detailed history, 

thorough physical examination and 

hormonal assay (T3, T4 &TSH) were 

carried out, the history includes their age, 

sex, occupation, presence of pressure 

symptoms (like voice changes, dysphagia, 

stridor & chocking sensation) in addition 

to drug history, family history of goiter & 

history of  iodine deficiency & radiation 

during childhood. Patients were classified 

according to the preoperative clinical 

diagnosis into those with non toxic 

multinodular goiter& those with solitary 

thyroid nodule, preoperative clinical 

diagnosis was later confirmed by Fine 

Needle Aspiration Cytology.  

All the patients showing multinodular 

goiter or thyroid nodules whether solitary 

or dominant nodule of multinodular type 

who were decided to be operated on by 

surgeon were underwent FNAC which was 

done one day before operation. 

   Subtotal thyroidectomy was performed 

for those with multinodular goiter and 

lobectomy with isthmusectomy was 

performed for those with solitary thyroid 

nodule. Following  the resection of thyroid 

tissue, the specimens were collected, fixed 

by 10% formalin solution and processed 

histologically, the sections obtained were 

stained with Haematoxyline and Eosin for 

histological analysis, we investigate & 
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compare the size of thyroid follicles, 

presence of capsule and  degenerative 

changes in both multinodular goiter and 

solitary thyroid nodule cases. 

Results and Observations 

Histological  findings: 

 Specimens obtained from patients 

presented with multinodular goiter showed 

variable sized thyroid follicles either 

micofollicles,  medium sized follicles or 

large sized follicles (Fig.1), some nodules 

are composed of huge follicles , filled with 

colloid and lined by flattened epithelial 

cells, others were extremely cellular & 

hyperplastic, their colloid was pale and 

finely vacuolated, all the nodules were 

well circumscribed, most of them were not 

encapsulated (Fig. 2 ) 

 Another benign thyroid disease 

associated with goiter is follicular 

adenoma showed well developed 

microfollicles with intact fibrous thin 

capsule, the architectural & histological 

appearance was different from 

multinodular goiter and also from that of 

the surrounding normal tissue which 

showed signs of compression, there was no 

vascular or capsular invasion and 

considerably few colloid (Fig.3) The 

follicular cells are crowded and may form 

clusters. 

 Degenerative changes in the stromal 

tissue such as hemorrhage (Fig.4), fibrosis 

& even calcification were present in some 

of the cases with variable number of 

chronic inflammatory cells indicating 

coexistence of chronic thyroiditis (Fig.5).  

     In this study, the total number of cases 

included was 30, the ages of patients 

ranged from 10 to 70 years, 4 patients 

were male and 26 patients were female. 

The age and gender distribution is shown 

in Table 1. We observed that the overall 

incidence of goiter in Mosul city in both 

sexes increase between 20 to 50 years & it 

affect female more than male. 

     Histopathological findings observed in 

the patient’s reports diagnosed 26 (86.7%) 

benign lesions and 4 (13.3%) as malignant 

lesions as shown in Table 2: 15 cases 

(50%) were reported as non toxic 

multinodular goiter,  6 (20%) reported as 

follicular tumors of which  2 (6.7%) cases 

as follicular adenoma which revealed no 

capsular or vascular invasion & 4 (13.3%) 

cases as follicular carcinoma in which 

vascular & capsular invasion was obvious, 

3 (10%) as subacute thyroiditis and 2 

(6.7%) cases as Hashimoto’s thyroiditis. In 

the malignant group of 4 (13.3%) cases, 2 

(6.7%) as papillary carcinoma, 1(3.3%) as 

undifferentiated carcinoma and 1(3.3%) as 

lymphoma. 

 
Table 1: Age & sex distribution in 30 patients presented with goiter included in the study. 

Age (years) Male Female Total % 

10-20 0 4 4 13.3 

21-30 2 9 11 36.7 

31-40 1 5 6 20 

41-50 1 6 7 23.3 

51-60 0 1 1 3.3 

61-70 0 1 1 3.3 
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Table 2 : Histopathological results of thyroid tissue biopsies from 30 patients presented 

with goiter. 

Diagnosis Histopathological Diagnosis 

Benign 26 (86.7%) 

Nontoxic multinodular goiter 15 (50%) 

Follicular tumour 

Follicular adenoma 

 Follicular carcinoma  

6 (20%) 

2 (6.7%) 

4 (13.3%) 

Subacute thyroiditis 3(10%) 

Hashimoto’s thyroiditis 2(6.7%) 

Malignant 4 (13.3%) 

Papillary carcinoma 2 (6.7%) 

Undifferentiated carcinoma 1 (3.3%) 

Lymphoma 1 (3.3%) 

 

 

 

 

 

 

 

 

 

Fig.1: Photomicrograph of thyroid tissue from patient presented with multinodular goiter 

showed variable sized thyroid follicles, either micofollicles (double head arrow), medium 

sized follicles (thin arrow), or large sized follicles (thick arrow) all the nodules were well  

circumscribed with no capsule (H&E X100). 
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Fig.2: Photomicrograph of thyroid tissue from patient presented with multinodular goiter 

showed thyroid follicles filled with pale and finely vacuolated colloid and lined by flattened 

epithelial cells (H&E X100). 

 

 

 

 

 

 

 

 

 

 

Fig.3: Photomicrograph of follicular adenoma showing intact fibrous thin capsule (arrow) 

with compression of the surrounding normal tissue, no vascular or capsular invasion and 

considerably few colloid (H&E X100). 
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Fig.4: Photomicrograph  of goiterous thyroid tissue showing haemorrhage in the stromal 

tissue (arrow) indicating coexistence of chronic inflammatory process (H&E X100). 

 

 

 

 

 

  

 

 

 

 

Fig.5: Photomicrograph of goiterous thyroid tissue showing fibrosis of the stromal tissue 

(arrow) with thickened trabeculae separating between the lobules (H&E X100). 

Discussion 

Nontoxic goiter may be presented as 

diffuse or nodular enlargement of thyroid 

gland which is not associated with 

thyrotoxicosis and does not result from an 

autoimmune or inflammatory process. We 

found that goiter is more common in 

female than male and this agree with the 
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findings of many researchers 
(7) 

who stated 

that multinodular goiter is more prevalent 

in female and more liable to malignancy 

than in male, in addition the incidence of 

thyroid cancer is more in patients between 

20 and 60 years old. Other researchers 
(12) 

observed that goiter is predominantly a 

disease of women, the female to male ratio 

is about 2.5:1. 

    Multinodular goiter is one of the most 

common endocrine diseases worldwide. It 

is more prevalent in areas where iodine is 

lacking in the diet. In iodine deficient 

areas, hypothyroidism results with an 

increase in TSH. Increasing TSH causes 

growth of the thyroid gland and the 

development of diffuse nontoxic goiter. 

With growth of the thyroid gland, thyroid 

function often becomes autonomous, that 

is, thyroid hormone secretion becomes 

independent of TSH secretion 
(13)

. 

Multinodular goiters evolve from diffuse 

goiters. One or more follicles will have 

greater intrinsic growth and functional 

capability and continue to grow and 

function despite declining TSH secretion 

causing first a nontoxic multinodular 

goiter and ultimately a toxic multinodular 

goiter
(1)

. Though usually associated with 

iodine deficiency, multinodular goiter also 

occurs in populations whose diets are 

iodine replete; this suggests other factors 

such as genetic influences may play a role 

in development of multinodular goiter. A 

gene located on chromosome 14q, MNG-

1, has been associated with familial 

nontoxic multinodular goiter and 

polymorphism of codon 727 has been 

associated with toxic multinodular 

goiter
(13)

. 

     It was assumed that simple 

multinodular goiter is unlikely to be 

malignant, the risk of malignancy is higher 

in a solitary thyroid nodule, thus a 

dominant nodule in a multinodular goiter 

as well as a single nodule should be 

evaluated 
(14).

 In agreement with other 

researchers 
(15)

, We  observed that surgical 

specimens of non toxic multinodular goiter 

contains irregularly enlarged thyroid 

follicles lined by flattened epithelium 

filled with colloid material containing 

clear vacuoles due to increased activity of 

the epithelium to produce more thyroid 

hormone. 
 

Microfollices may be seen in smears 

obtained from follicular adenoma, they do 

not show vascular or capsular invasion this 

observation similar to that shown by some 

researchers
 (16)

. 

     In our study undifferentiated carcinoma 

constitute 3.3% of the study group, similar 

percentage (<5%) was reported by other 

workers 
(17). 

From the results of this study, 

we concluded that the incidence of 

multinodular goiter in Mosul city was 

more in female than male & in both sexes 

it increased between 20 to 50 years of age.
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