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A B S T R A C T  

Background: Multinodular goiter (MNG) is a common disease in Pakistan. However, malignancy can be found 

occasionally on histopathological examination of resected goiter specimens. The objective of this study was to 

determine the frequency of malignant lesions on histopathological examination in thyroid specimens operated for 

multinodular goiter. 

Material and Methods: A total of 154 patients undergoing thyroid surgery with preoperative diagnosis of multinodular 

goiter (MNG) at Al Nafees Medical College and Hospital Islamabad, Pakistan were included in this study. The 

preoperative diagnosis of MNG was made upon physical examination of thyroid and ultrasound (n=62 cases). FNAC was 

done in selected cases (n=43). After gross examination, sections were taken from areas of thyroid with varied 

appearances including hemorrhagic, solid, firm, white, gray, gelatinous as well as necrotic areas. Qualitative variables 

were calculated in terms of percentages and mean and standard deviation were used for quantitative variables. 

Results: Of the 154 patients with preoperative diagnosis of MNG, there were 139 (90%) female and only 15 (10%) male 

patients. The age range was 14-60 years with a mean age of 36 ± 10 years The incidence of thyroid carcinoma in patients 

operated for clinical diagnosis of MNG was 8% (n=12). Papillary thyroid carcinoma (PTC) was the most frequent type of 

malignancy (83.3%; n=10). Multifocality (60%; n=6), bilaterality (33.3%; n=4) and left lobe involvement (80%; n=8) of 

thyroid were more common with papillary thyroid carcinoma. Microcarcinoma (measuring 1cm or less) was found in 

50% (n=5) of these PTC. Histological type of papillary carcinomas greater than 1 cm were follicular variant (n=3; 30%) 

and conventional (n=2; 20%) types. The maximum measurement of the tumor was 2 cm. In all cases of PTC, rest of the 

thyroid showed MNG on histopathology. 

Conclusions: Incidental finding of thyroid malignancy in clinically diagnosed cases of MNG is not unusual. Papillary 

carcinoma of thyroid is the most common incidental malignant finding in these cases. Multilocularity in thyroid is not 

an indicator of benign disease process. 
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I n t r o d u c t i o n  
 

Thyroid is an important endocrine gland. It is 

affected by variable pathologies with different 

biological behaviors. Thyroid enlargement is 

commonly encountered in surgical practice. In 

thyroidectomy specimens the most common benign 

pathology is multinodular goiter (MNG) and the 

most common malignant lesion is papillary 

carcinoma.1,2 Papillary carcinomas is characterized 

by its signature nuclear features including nuclear 

groves, inclusions and chromatin clearing along with 

papillary architecture.2  

The incidence of thyroid carcinoma is increasing 

worldwide.3 In the United States, the incidence of 

thyroid carcinoma is reported to be 1% among all 

new cancer diagnosis.4 Geographically, Pakistan is 

considered an endemic area for iodine deficiency 

and thyroid enlargement is frequent.  In Pakistan, 

thyroid carcinomas have an incidence of 1.2% cases 

among all malignant tumors.5 The thyroid 

carcinomas mostly present in the third and fourth 

decades of life and are more common in females as 

compared to males.6  

Incidental thyroid carcinoma is diagnosed in patients 

operated for any benign thyroid pathology with no 

suspicion of neoplasm on preoperative physical 

examination, ultrasound or FNAC.7 Various studies 

documenting the frequent finding of malignancy in 

thyroids operated for benign conditions have been 

reported.7,8 

Not all enlarged thyroids with multilocularity on 

clinical examination turn out to be benign. 

Increasing trends of thyroid surgery on mere clinical 

examination have been observed. This study is 

aimed at documenting the frequency of thyroid 

cancer in patients undergoing thyroidectomy for 

benign MNG in our settings. It will emphasize the 

need for a complete thorough preoperative 

investigative workup of patients with enlarged 

thyroid including targeted FNAC, thyroid scan and 

ultrasound examination in order to decrease the 

frequency of reoperations after initial partial thyroid 

surgery. 

M a t e r i a l  a n d  M e t h o d s  

It was a descriptive cross-sectional study carried out 

in Al Nafees Medical College and Hospital, Islamabad 

Pakistan. The study duration was two and half years 

from January 2016 to June 2018. Consecutive 

sampling was done. All consecutive patients 

undergoing thyroid surgery (total, subtotal 

thyroidectomy or lobectomy) with preoperative 

diagnosis of multinodular goiter (MNG) were 

included in this study. Preoperative diagnosis of 

MNG was made on the basis of physical examination 

and ultrasound of the thyroid. FNAC was opted only 

for the patients having a suspicion of neoplastic 

pathology on physical examination. Patients having 

a solitary thyroid nodule and a preoperative 

suspicion of neoplasia on ultrasound or on FNAC 

were excluded from the study. Patients with 

previous thyroid surgery and enlarged neck lymph 

nodes were also excluded.  

Thyroid specimens were routinely fixed in formalin. 

Gross examination was done and sections were 

taken from different areas of thyroid with varied 

appearances including hemorrhagic, solid, firm, 

white, gray, gelatinous as well as necrotic areas.2 

Data was analyzed using SPSS version 20. For the 

evaluation of qualitative variables frequencies were 

calculated in terms of percentages. Mean and 

standard deviation were used for the quantitative 

variables to assess statistical inference. 
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R e s u l t s  

During the two-year study period, 176 thyroid 

specimens were received for histopathology. Out of 

these, 154 (88%) thyroids were preoperatively 

diagnosed as MNG and there was no suspicion of 

any neoplasia on physical examination, ultrasound 

or FNAC. There were 139 (90%) female and only 15 

(10%) male patients. The age range was 14-60 years 

with a mean age of 36 ± 10 years. Maximum number 

of patients (n=52; 34%) were in the 31-40 years age 

group. Subtotal thyroidectomy was the most 

common surgical procedure (n=108; 70%), followed 

by lobectomy. Based upon the variability of gross 

appearance of thyroid specimens, the mean number 

of sections taken from each specimen was 4 and 

ranged from 2 to 7 sections. 

After histopathology examination, the various 

diagnoses made in 154 patients with a clinical 

diagnosis of MNG and their distribution along with 

mean age is shown in Table 1. MNG was the most 

common pathology. The mean age of PTC patients 

was 39 ± 9 years. 

Table I: Frequency distribution of postoperative 
histological diagnosis and mean age of patients 

Postoperative 
histological 
diagnosis 

Number of 
patients 

n (%) 

Mean age 
(years) 

Multinodular goiter  137 (89%) 36 ± 10 

Papillary thyroid 
carcinoma  

10 (7%) 39 ± 9 

Medullary carcinoma  2 (1%) 42 ± 1 

Thyroiditis  5 (3%) 39 ± 1 

Total  154 36 ± 10 

Among all the thyroids examined, 12 (8%) had 

incidental thyroid carcinoma. Female to male ratio 

was 5:1. The mean histological sections taken from 

malignant thyroids were 5. The thyroid carcinomas 

measured from 1 cm to 2 cm in terms of maximum 

diameter on gross examination with a mean 

measurement of 1.5 cm. Only one of these patients 

had undergone FNAC examination and was 

misdiagnosed as MNG. In the rest of the cases, 

preoperative diagnosis of MNG was made on 

physical findings and ultrasound alone and no FNAC 

was done.  

Among the 12 malignant tumors 10 (83.3%) were 

PTC, and 2 (16.7%) were medullary carcinomas 

(Table I). Multifocality was noted in 60% (n=6) and 

bilaterality in 33.3% (n=4) of PTC. The left lobe was 

more commonly involved (n=8; 80%). The papillary 

microcarcinomas measuring 1cm or less, were seen 

in 50% (n=5) of cases. These showed the 

characteristic diagnostic morphological features of 

papillary carcinoma as shown in Figure 1. 

Histological type of papillary carcinomas greater 

than 1 cm were follicular variant (n=3; 30%) and 

conventional (n=2; 20%) types. In all cases of PTC, 

rest of the thyroid showed MNG on histopathology. 

D i s c u s s i o n  

The incidence of palpable thyroid nodules in women 

and men is about 5% and 1%, respectively. Despite 

the availability of many diagnostic facilities, 

histopathology is still the gold standard to confirm 

the underlying pathology.9 Thyroid cancer, although 

accounting for only 1% of all malignancies, is the 

most common endocrine malignancy. The reported 

statistics emphasize rising incidence of thyroid 

cancer over the last 10 years i.e., 5.5% annually. 

Besides this, the mortality rate has also increased to 

0.8% annually.10 The main attributable factor for this 

condition is the use of imaging studies that 

incidentally detect increasing numbers of thyroid 

nodules.11,12 Majority of the patients with MNG 

presented with a mean age of 36 ± 10 years and an 

age range of 31-40 years. Bombil et al. reported 

mean age of 46 years with an age range of 15-79 

years in thyroidectomy patients at Chris Hani 

Baragwanath Academic Hospital, Johannesburg, 

South Africa,13 while Miccoli et al. from Department 

of Surgery, University of Pisa, Italy documented a 

mean age of 49.5 years.4  
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Figure 1: Microscopic appearance of papillary thyroid carcinoma. A: Papillary microcarcinoma adjacent to MNG areas 
(H&E, 20x). B: Nuclear features of papillary carcinoma characterized by nuclear inclusions and grooving along with 
ground glass appearance (H&E, 100x). 
The incidence of carcinoma was higher in females 

with a female-to-male ratio of 5:1 in the present 

study. This finding is in accordance with the available 

literature, proposing thyroid carcinoma to be more 

common in females.4 The mean age of patients with 

thyroid malignancies was 39 ± 9 years. Qureshi et al. 

also reported maximum thyroid carcinomas in the 

same age group.15 However a study done in Orleans, 

France recruited patients from an iodine deficient 

area. They reported a mean age of 55 ± 10 years for 

thyroid malignancies in patients undergoing 

thyroidectomy for MNG.16  

The current study revealed an incidence of 8% 

carcinoma in MNG specimens. The incidence of 

thyroid malignancy in thyroidectomy specimens has 

been variously reported in the local data. An 

incidence of 7.6% and 8% has been reported by 

Memon et al. and Aurangzeb, respectively.17,18 

Relatively higher incidences of 15% has been 

reported by Ullah et al.19 A study from Multan, 

Pakistan documented malignancy incidence of 11% 

in thyroidectomy specimens.20 A recent study 

conducted in New Zealand highlighted the rising 

incidence of unsuspected carcinoma in patients 

operated for MNG which accounted for 8% in non-

toxic and 10% in toxic MNG.21  

The current study revealed PTC as the most frequent 

(83.3%) malignancy followed by medullary 

carcinoma. There was no case of follicular carcinoma 

in the current study. These findings are more or less 

in line with a local published study showing papillary 

carcinoma as the most common malignancy (90%), 

followed by medullary carcinoma (4.5%) and 

follicular carcinoma (2%), respectively.6 An Indian 

study conducted in an endemic goiter region also 

had similar results.22 Other studies have reported 

follicular carcinoma to be more frequent than 

medullary carcinoma.10,12 The absence of 

representation of follicular carcinoma might be due 

to the fact that these tumors clinically present as 

unifocal nodules3 while only multinodular thyroids 

were selected in the current study cohort.  

In our study group, multifocal papillary carcinomas 

comprised of 60% cases in contrast to 44% 

multifocal malignancies isolated by Young et al.23 

The carcinomas did not measure beyond 2 cm in 

diameter. Also 50% were microcarcinomas, 

measuring not more than 1cm in diameter. Similar 

observations were found in another study.24 All 

carcinomas observed in the current study were well-

differentiated and early carcinomas. Gonzalez et al. 

studied the difference between clinically apparent 

thyroid carcinoma and incidental carcinoma. They 

found that incidental carcinomas were at the earlier 
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biological stage and had a better prognosis with less 

mortality rates.25 

Considering the incidental finding of thyroid 

carcinoma in MNG after histopathology, Keliszewski 

et al. proposed total thyroidectomy or near total 

thyroidectomy for MNG patients to avoid re-

surgery.26 Another study proposes a Dunhill 

procedure.27 The suggested surgical options for well-

differentiated thyroid carcinoma >1 cm is total or 

near total thyroidectomy whereas for a unifocal 

nodule measuring <1 cm, lobectomy will be 

sufficient12 in the absence of other risk factors. Most 

of the cases observed in this study were multifocal 

and measured 1 cm or more, so a more radical 

procedure would decrease the need of reoperation 

in MNG patients.  

Nguyen et al narrated that thyroid nodules 

measuring >1 cm must be evaluated for malignancy 

by ultrasound and FNAC.10 In addition Knox also adds 

that nodules less than 1 cm should be followed by 

serial ultrasonography instead of FNAC evaluation. 

Also, multiple nodules necessitate the need for 

FNAC of these nodules.10,11 Multinodularity in 

thyroid on physical examination should not be 

considered as an indicator of a benign disease. Any 

thyroid enlargement should be fully investigated by 

ultrasound and FNAC. The neoplastic lesions 

observed in this study were not more than 2 cm in 

size and likely to be missed on palpation among the 

other nodules, in case of MNG. The probability of 

their detection on blind FNAC would be low. But 50% 

were more than 1 cm in size. These cases if 

investigated by preoperative ultrasound guided 

FNAC, would have yielded a positive diagnosis. 

Multicenter studies using preoperative ultrasound 

guided FNAC followed by histopathological 

detection of microcarcinomas in thyroids could 

further validate this study finding.  

This study was conducted in a single tertiary care 

center and thyroid scans were not considered in 

making preoperative diagnosis of MNG as they were 

not performed on all patients. These are regarded as 

the major limitations of this study.  

C o n c l u s i o n  

The clinical diagnosis of MNG is not an indicator of a 

benign process. Incidental carcinomas can be seen 

in thyroids operated for MNG. This study 

emphasizes the occurrence of incidental thyroid 

carcinomas in our settings and a need for strict 

adherence to a systematic approach in evaluating 

patients with thyroid enlargement. This should 

include ultrasound examination and FNAC, and 

when required an ultrasound guided FNAC. This calls 

for an intricate multidisciplinary coordination 

between the departments for better patient care.  
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