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Background: Thyroid diseases are major health problems in our society, which are mani-
fested by alteration in hormone secretion, enlargement of the thyroid gland, or both. This
study was designed to determine thyroid histopathological patterns in patients who under-
went thyroid operation.

Materials and Methods: This retrospective study was carried out at Sana’a University
Hospital over two years, from January 1, 2014, to December 30, 2015. All 260 patients who
underwent thyroid surgery were included in this study. Factors such as age, sex, residency,
fine needle aspiration biopsy (FNAB) result, and post-operative histopathological patterns
were recorded. Patients who only underwent FNA were excluded.

Results: The mean age of participants was 40.06+£13.18 years. Females were most com-
monly affected by thyroid diseases (90%) in comparison to males (10%). Histopathologic
patterns were nodular colloid goiter (63.1%), adenoma (4.6%), papillary thyroid neoplasms
(20.4%), follicular thyroid carcinoma (3.8%), medullary thyroid carcinoma (1.9%), thyroi-
ditis (5.4%) and anaplastic thyroid carcinoma (0.8%). Papillary thyroid cancer was the most
common thyroid cancer, with a prevalence of 53 (20.4%). The accuracy of FNAB and final
histopathology in combine was 88.07%. However, FNAB was not precise enough in the pre-
operative diagnosis of follicular carcinoma (40%). FNAB sensitivity ranged from 70.8% to
88.8%, while FNAB specificity ranged from 97.1% to 99.9%.

Conclusion: Nodular colloid goiter is the most prevalent thyroid disease, while papillary
thyroid carcinoma is the most frequent cancer seen in this study. We recommend further
studies with a larger population to validate our study.
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Introduction

Thyroid diseases are major health problems, that manifested by alteration in
hormone secretion, enlargement of the thyroid gland (goiter), or both. The most
prevalent thyroid diseases are goiter, hypo or hyperthyroidism, thyroiditis, and
neoplasms. The incidence and prevalence of thyroid diseases in a community are
variables which depends on various factors.'*?

Thyroid cancers represent approximately 1% of diagnosed new cancer cases
each year. Approximately 23,500 thyroid cancer cases are diagnosed each year in
the United States of America (USA). The incidence of thyroid malignancies is three
times higher in women than men, and the incidence of thyroid cancer peaks in the
third and fourth decades of life. The increased incidence of thyroid cancer is
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associated with an increase in the diagnosis of subclinical
thyroid cancers thanks to the development of imaging
methods, increased number of patients underwent fine-
needles aspiration biopsy (FNAB), more widespread appli-
cation of total thyroidectomy over subtotal thyroidectomy,
and increased precision in the examination of pathological
specimens.>*

Thyroid cancers are divided into papillary carcinomas,
follicular carcinomas, and medullary thyroid carcinomas
(MTCs), anaplastic carcinomas, primary thyroid lympho-
mas, and primary thyroid sarcomas. To diagnose different
kinds of thyroid disease, complete clinical examination in
addition to hormonal assays and morphology study should
be done. In the end, Histopathologic examination provides
a definitive diagnosis.”® Previous study estimated that
thyroid cancer would be the third most common cancer
among women in 2019 in the USA.® This cross-sectional
study was conducted to identify thyroid disease histo-
pathological patterns in patients who underwent thyroid
operations in our center.

Materials and Methods

Data Inclusion

This study was conducted in Al-Thawra Modern General
Hospital, Sana’a, Yemen, and all patients visiting the surgical
out clinic for thyroid diseases, which underwent an operation
from January 1, 2014, to December 30, 2015 were included
in this study. Those patients in whom fine needle aspiration
(FNAB) was done but did not undergo thyroid surgery were
excluded from the study. FNAB was carried out in patients
having dominant or solitary nodules. All patients had pre-
operative indirect laryngoscopy to exclude pre-existing vocal
cord pathology. Additionally, the accuracy of FNAB was
checked using final pathology reports.

Data Gathering

All biopsy specimens were fixed in formalin and embedded
in paraffin sections and stained using Haematoxylin and
Eosin (H&E). All reports, slides, and blocks were kept in
the department archives. All sections were diagnosed and
reported by pathologists. Information collected includes
patients’ age, location, sex, FNAB result, histopathologic
diagnosis, type of surgery, and complications of surgery.
Thyroid diseases were classified based on histological
grounds into nodular colloid goiter, adenoma, thyroiditis,
and carcinoma, including subtypes of follicular, papillary,
medullary, and anaplastic carcinomas.

Statistical Analysis

The mean+ SD was used to describe the quantitative vari-
ables, while frequency (percent) was used for qualitative
variables. Sensitivity and specificity were calculated using
standard statistical formulas. The data were analyzed by

statistical software SPSS version 20.

Result

Overall, 260 patients met our criteria during the study
period, in which the mean age was 40.06+13.18years.
The youngest patient was 11 years old, and the oldest
one was 76 years. Females were mostly affected by thyr-
oid diseases (90%) than males (10%) with female to male
ratio 9:1.

FNAB report was divided to nodular colloid goiter (150
cases, 57.7%), papillary thyroid neoplasms (50 cases,
19.2%), adenoma (22 cases, 8.5%), follicular thyroid carci-
noma (4 cases, 1.5%), thyroiditis (12 cases, 4.6%) and
1.5%). Although
18 cases had an unsatisfactory smear (Table 1).

anaplastic thyroid cancer (4 -cases,

Different types of operation were total thyroidectomy
in 117 (45%) of cases, Hemithyroidectomy in 59 (22.7%)
of cases, Total thyroidectomy with central cervical LN
dissection in 50 (19.2%) of cases, and subtotal thyroidect-
omy in 34 (13.1%) of cases.

A complication of surgery was transient hypocalcemia
in 4 (1.5%) of cases, hoarseness in 2 (0.8%) of cases,
stridor in 2 (0.8%) of cases, wound infection in 3 (1.2%)

Table | Features of All Patients

Gender (%)
Male

Female

26 (10%)
234 (90%)

Age (meant SD) 40.06x13.18 (years)

Living area (%)

Urban 104 (40%)
Rural 156 (60%)
FNAB (%)
Nodular colloid goiter 150 (57.7%)
Adenoma 22 (8.5%)
Papillary thyroid neoplasms 50 (19.2%)
Follicular thyroid neoplasms 4 (1.5%)
Anaplastic thyroid neoplasms 4 (1.5%)
Thyroiditis 12 (4.6%)
Unsatisfactory smear 18 (6.9%)

Abbreviations: FNAB, fine needle aspiration biopsy; SD, standard deviation.
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Table 2 Post-Operative Complications

Transient hypocalcemia 4 (1.5%)
Hoarseness 2 (0.8%)
Strider 2 (0.8%)
Wound infection 3 (1.2%)
Esophageal injury I (0.4%)
Tracheomalacia | (0.4%)

of cases, esophageal injury in 1 (0.4%) of cases, and
tracheomalacia in 1 (0.4%) of cases (Table 2).

The histopathology result was nodular colloid goiter in
164 (63.1%) of cases, Adenoma in 12 (4.6%) of cases,
papillary thyroid neoplasms in 53 (20.4%) of cases, folli-
cular thyroid carcinoma in 10 (3.8%) of cases, medullary
thyroid carcinoma in 5 (1.9%), thyroiditis in 14 (5.4%) of
cases, and anaplastic thyroid carcinoma in 2 (0.8%) of
cases (Table 3).

Patients were mostly between age 20 to 49 with 202
number of cases in this range (77.7%) (Table 4). Most of
represented cases was from Sana’a, Ibb, Taiz, Hajja,
Dahmer, Hudida, Rada, Amran, Albaida, Almahuiet,
Raymah with number of cases 102 (39.2%),44 (16.9%),
20 (7.7%), 22 (8.5%), 18 (6.9%), 14 (5.4%), 14 (5.4%), 8
(3.1%), 6 (2.6%), 6 (2.3%), 6 (2.3%) respectively. 60% of
the cases were from rural areas. In our study, papillary
thyroid cancer represents the most common thyroid can-
cer, representing about 53 cases (20.4%). FNAB accuracy
overall was 88.07%. Accuracy ranged from 100% in ade-
noma and anaplastic carcinoma of the thyroid gland. More
than 85% is in papillary, medullary carcinoma of the
thyroid gland and thyroiditis, and 91.5% for nodular col-
loid. Accuracy could be 40% in the pre-operative diagno-
sis of follicular carcinoma.

The sensitivity of FNAB ranged from 70.8 to 88.8
(81.4%), and specificity ranged from 97.1 to 99.9
(99.5%). PPV (Positive predictive value) ranged from
90.9 to 99.” (98.3%), and NPV (negative predictive

Table 3 Histopathological Patterns

Encountered in 260 Thyroidectomy Specimens Examined

of Thyroid Diseases

Nodular colloid goiter 164 (63.1%)
Adenoma 12 (4.6%)
Papillary thyroid neoplasms 53 (20.4%)
Follicular thyroid neoplasms 10 (3.8%)
Medullary thyroid neoplasms 5 (1.9%)
Thyroiditis 14 (5.4%)
Anaplastic thyroid neoplasms 2 (0.8%)

value) ranged from 89.3 t096.2 (93.6%). Thus, a negative
result can mostly rule out the diagnosis of thyroid carci-
noma (Table 5).

Discussion

Diseases of the thyroid gland are a major health problem
in our country, and the incidence and prevalence of these
thyroid diseases in a community depend on various fac-
tors. Tsegaye and associations in 2013 evaluated the his-
topathologic pattern of thyroid diseases and concluded that
Nodular colloid goiter was the most prevalent thyroid
disease.' In the same manner, our study showed that
Nodular colloid goiter (NCG) is the most prevalent thyroid
disease. Previous reports from the west suggest that simple
goiter be the most common thyroid disorder that particu-
larly occurs in young women in their childhood and 20s.
Nodular goiter is highly prevalent in iodine-deficient
areas.” A higher percentage of nodular goiter in the current
study may suggest the possibility of iodine deficiency in
representative areas in our study. Further investigations
may be required to find causes and pathogenesis in our
population.

The female preponderance of the thyroid diseases over
males was observed in this study making 9:1 female to
male ratio, which is slightly higher, compared to that
reported in the literature ranging from 2:1 to 9:1,%° while
it is twice the ratio in studies that were conducted in other
countries such as Addis Ababa,' Kenya,*'® Ethiopia.'""'?

In our study, thyroid diseases, particularly NCG, were
seen in almost all age groups, mostly in the age group
20-49 years which was similar to surgical textbooks.>'?

Our study was limited to 11 cities, mostly from Sana’a,
Ibb, Taiz and Hajja respectively, this is mostly due to lack
of diagnostic facilities in other areas and proximity of
other areas to central hospitals.

The geographic distribution of disease in our study
mostly affected the people who live in rural areas that
confirm previous similar findings in literature and surgical
textbooks. 416

FNAB has become the single most important test in the
evaluation of thyroid masses and can be performed with or
without ultrasound guidance.'” The benign thyroid dis-
eases diagnosed by FNAB in the present study were
66.2%, different from previously reported findings in stu-
dies United Arab Emirates and Pakistan, respectively.'”'®
This could be interpreted as the total number of cases, and
the population was different in those studies. The malig-
nant thyroid diseases diagnosed by FNAB in the present
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Table 4 The Age Distribution and Histological Categories of 260 Thyroidectomy Specimens

Age Groups (Year) n (%) Total Number
0-19 20-29 30-39 40-49 50-59 60+
Pathology report n (%) | Nodular colloid goiter | 6 (3.7) 26 (15.9) | 44 (26.8) | 60 (36.6) | 18 (11.0) [ 10 (6.1) 164

Adenoma 2(167) | 2(16.7) 3 (25.0) 3 (25.0) 0 (0.0) 2 (16.7) 12

Papillary 2 (3.8) 9 (17.0) 15(283) | 16 (30.2) | 3(5.7) 8 (15.1) 53

Follicular 0 (0.0) 2 (20.0) 2 (20.0) 2 (20.0) 0 (0.0) 4 (40.0) 10

Anaplastic 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)

Thyroiditis 0 (0.0) 2 (14.3) 6 (42.9) 6 (42.9) 0 (0.0 0 (0.0

Medullary 0 (0.0) 2 (40.0) 2 (40.0) 0 (0.0) | (20.0) 0 (0.0

Total 10 43 72 87 22 26 260

study were higher than previous studies,'”'®

this might be  been implicated as predisposing factors. Unlike the belief
due to the increasing incidence of malignancies in our that thyroid carcinoma is a rare disease,'® it was seen in
country and increasing facilities to diagnose these dis- 70 (28.1%) cases in our study. Another study reported
eases. In addition, the prevalence of adenoma in our 23.3% of thyroid carcinomas.'®
study is incredibly lower than previously reported studies Thyroid cancer is the most common endocrine malig-
such as Gitau and Hill et al.®'° nancy, and in the United States, thyroid cancer accounts
Carcinomas of the thyroid are relatively uncommon. for <1% of all malignancies (2% of women and 0.5% of
Most cases occur in adults, although some forms, particu- men) and is rapidly increasing in women.'” The annual
larly papillary carcinoma may present in childhood. incidence of thyroid cancer varies considerably based on
A female preponderance has been noted among patients  factors such as geographic area, age and sex.'> The age
developing thyroid carcinoma in the early and middle  distribution of the thyroid carcinoma seen in our study was
adult years, and most thyroid carcinomas are well-differ-  consistent with surgical textbooks.>'?
entiated types. Exposure to ionizing radiation is considered There were four variants of thyroid carcinoma based on
to be the major predisposing risk factor for thyroid cancer, histology, such as Papillary, Follicular, Medullary, and
especially during the first two decades of life. Certain  Anaplastic thyroid neoplasms. Papillary thyroid neoplasms
thyroid diseases such as nodular colloid goiter and auto- account for 80% of all thyroid malignancies.”® In our

immune thyroid diseases (Hashimoto’s thyroiditis) have study, Papillary carcinoma was found to account for

Table 5 The Accuracy Between FNAB and Final Pathology

Final Pathology FNAB n (%)
Nodular Adenoma | Papillary | Follicular | Anaplastic | Thyroiditis | Unsatisfactory | Total
Colloid
Goiter
Result of Nodular 150 (91.5) 4 (2.4) 1 (0.6) 0 (0.0 0 (0.0) 0 (0.0) 9 (5.5 164
biopsy colloid goiter
n (%) Adenoma 0 (0.0) 12 (100.0) | 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 12
Papillary 0 (0.0) 4 (7.5) 49 (92.5) | 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 53
Follicular 0 (0.0) 2 (20.0) 0 (0.0) 4 (40.0) 2 (20.0) 0 (0.0) 2 (20.0) 10
Anaplastic 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100) 0 (0.0) 0 (0.0) 2
Thyroiditis 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0) 12 (85.7) 2 (14.3) 14
Medullary 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 (100) 5
Total 150 22 50 4 4 12 18 260
Accuracy = 88.07
Abbreviation: FNAB, fine needle aspiration biopsy.
50 submit your manuscript Open Access Surgery 2020 | 3
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(75%) of thyroid carcinomas. Follicular carcinomas
account for 10% of thyroid cancers and occur more com-
monly in iodine-deficient areas. Our study shows a slightly
higher incidence of follicular carcinoma (14.2%), which
complied with surgical textbooks.>!'? Medullary thyroid
cancer accounts for about 5% of all thyroid malignancies
and arises from the parafollicular cells of the thyroid.?! in
our study, we found 5 cases (7.14%), which are slightly
higher than what was reported in the previous article.”'
However, it is similar to other published studies.'®*?
Anaplastic carcinoma accounts for approximately 1% of
all thyroid malignancies in the USA® but our study
showed 2.85%. This difference could be due to the geo-
graphical distribution of the disease. The other histological
thyroid disease encountered in our study was thyroiditis,
with a prevalence of about 5.38%. The low prevalence rate
of thyroiditis (3% and 1%) was reported in previous
literate.""

Previous literates reported that total thyroidectomy is
the most appropriate surgical procedure for patients with
well-differentiated thyroid carcinoma. Additionally, it is
recommended in patients with hyperthyroidism, severe
ophthalmopathy, and the previous history of radiation in
head and neck regions, large thyroid gland, suspected
FNAB, and in goiter with pressure symptoms.>*2°

Additionally, several studies suggest a total thyroidect-
omy or Hemithyroidectomy with counter lateral near-total
resection to eliminate reoperation due to recurrence and
incidental benign cancers.?’° Similarly, most of our opera-
tion types were total thyroidectomy and hemithyroidectomy.

In contrast, Matusz et al performed lobectomy in 1088
cases and concluded that lobectomy is a valid alternative to
total thyroidectomy for the treatment of papillary thyroid
neoplasms patients who are younger than aged 45 years,
whose tumor diameter is 4 cm or less, and who do not have
clinical lymph node metastasis or extrathyroidal invasion.*’

The most common and important complications of
thyroidectomy were recurrent laryngeal nerve palsy, hypo-
calcemia, and hematoma. A systematic meta-analysis
review of 14 studies showed 0 to 4% of transient recurrent
laryngeal nerve paralysis, 0 to 2% of recurrent laryngeal
nerve paralysis, 1 to 21% of transient hypocalcemia, 0 to
2% of hematoma and overall 0 to 26% total complication
rates had been reported.>' In our study, all complications
were examined and showed 1.5% of transient hypocalce-
mia, 0.8% hoarseness, 0.8% stridor, wound infection in
1.2%, esophageal injury in 0.4%, and tracheomalacia in
0.4% of cases.

Smadi and associations reported that FNAB promises
high accuracy at diagnosing papillary, medullary, and ana-
plastic carcinoma of the thyroid gland, but was not precise
enough in the pre-operative diagnosis of follicular carci-
noma and Sensitivity ranged from 55 to 90% and specifi-
city ranged from 90 to 100%. The explanation for lower
sensitivity for follicular carcinoma that this cancer is
encapsulated and angioinvasive. Our study was in the
same line with this result.'®

The current study had several limitations. First, other
thyroid diseases like thyrotoxicosis and hyperthyroidism
were not included in our review. Secondly, the sample size
of our study limited us from powerful statistical analysis.
Thirdly, this is only a retrospective and observational
report, which requires validation with larger sample size.
Fourthly, there was no access to data on thyroid gland
volume and post-operation survival rate. Fifthly, biochem-
ical recurrence, and metastatic recurrence were unavail-
able in this study.

Conclusion

Nodular colloid goiter is the most prevalent thyroid dis-
ease, while papillary thyroid carcinoma is the most fre-
quent cancer seen in this study. Additionally, performing
FNAB initially is more helpful for distinguishing between
benign and malignant thyroid nodules. This observation
needs to be validated in a larger population study.
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