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Abstract: Introduction: Thyroid nodules are commonly encountered in clinical practice. The palpable
thyroid nodules prevalence in the worldwide population ranges from 4 to 7%. The thyroid lesions are
mostly benign (95%) and thyroid cancer is responsible for only 0.4% of all cancer deaths. The Bethesda
System for Reporting thyroid Cytopathology (TBSRTC) was done in 2010. The liquid-based cytology (LBC)
technique used in exfoliative cells and in non-gynecological aspiration like fine needle aspiration (FNA)
samples. Liquid-based cytology (LBC) preparation is a way to improve and refine the fine-needle aspiration
(FNA) samples of thyroid lesion. It achieves a diagnostic sensitivity as accurate as conventional preparations,
especially for its excellent cell preservation and rapid fixation, lack of background which decrease the number
of inadequate diagnoses.
Aims and Objectives: 1) To compare conventional and manual liquid-based cytology in thyroid lesion at
tertiary care centre. 2) To find out if there is any significance increase in the positive cases which were negative
on conventional smear. 3) Whenever possible correlate the histopathological finding with the Liquid Based
Cytology results to make a more confirmed diagnosis.
Material and Methods: This is prospective conducted on 70 patients at Department of Pathology, Mahatma
Gandhi Medical College and Maharaja Yeshwant Rao Hospital, Indore, Madhya Pradesh, India for duration
of 2 years. Permission was obtained from the departmental scientific committee and the institutional ethical
committee at the beginning of the study.
Results: With the help of above thesis work we have observed that manual LBC is also a relatively simple
technique.
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1. Introduction

T hyroid nodule is a common clinical problem. It can be palpated in 5% of individuals during thyroid
examination and can be detected in up to 60% of people who undergo thyroid ultrasound [1,2]. Most

of the nodules are benign [1,3]. The thyroid nodule defined as a discrete lesion within the thyroid gland. It is
distinct from the surrounding thyroid parenchyma [4]. Nodules may be solitary, multiple, cystic, or solid [5].
Nodules are found with increasing frequency, likely due to the widespread use of modern imaging modalities,
particularly ultrasound but also computed tomography magnetic resonance imaging and positron emission
tomography [5]. Approximately more than 90% of detected nodules are clinically benign lesions [6]. Thyroid
nodules are clinically important as they may represent thyroid cancer in approximately 4.0% to 6.5% of cases
[7]. The population may develop thyroid nodules at a rate of 2% annually [8].

The incidence of malignancy has been documented as high as 20% to 50% in palpable nodules of
previously irradiated thyroids glands [9]. Smoking, obesity, metabolic syndrome, alcohol consumption,
increased levels of insulin-like growth factor-1, and uterine fibroids [9]. The thyroid nodules risk is increases
with age, female gender, iron deficiency and history of thyroid radiation [10]. In the adult population, physical
examination alone may show a prevalence of 5% to 7% of thyroid nodules. A 20-year surveillance study
estimated a prevalence of 0.8% and 5.3% in men and women, respectively [11].
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Fine needle aspiration cytology (FNAC) is well established as the first line diagnostic tool for evaluation
of palpable head & neck swelling. FNAC of thyroid lesion is a merely painless, rapid, direct & safe adjunctive
procedure for obtaining material for cytologic analysis. The procedure is cost effective, minimally invasive &
free of complications, well tolerated by the patient, can be done on an outpatient basis, repeatable and most
important aspect & avoidance of surgery in situation, like non-neoplastic or inflammatory conditions [12–14].
Currently this FNAC is practiced worldwide for thyroid lesion. It has got high sensitivity and specificity rates
[15]. Diagnosis is usually done by conventional cytopathology. Its diagnostic sensitivity is as accurate as
conventional preparations, especially due to its excellent cell preservation (especially cells in suspension and
smears) and lack of undesired background. It provides cells in monolayer, superior to direct smear [16,17].

In the year, 2007 the national cancer Institute, Bethesda, Maryland, US, organized the NCI Thyroid Fine
Needle Aspiration State of the Science Conference, and an initiative was undertaken to public an atlas and
guidelines using a standardized nomenclature for the interpretation of thyroid FNAs, known as the Bethesda
system for reporting thyroid cytopathology [18].

2. Material and methods

Aims of our study was to compare conventional and manual liquid-based cytology in thyroid lesion
at tertiary care centre, to find out if there is any significance increase in the positive cases which were
negative on conventional smear and to correlate the histopathological finding with the Liquid Based Cytology
results to make a more confirmed diagnosis (wherever possible). A Prospective study of sample size 70,
conducted in Department of Pathology, MGM medical college and M.Y Hospital, Indore in 02 years duration.
Patients of both sex of age 11 to 70 years presenting with thyroid swelling in any lobe of thyroid selected
by clinical palpation or patients with already diagnosed thyroid lesion or confirmed by clinical evaluation
and laboratory parameters and patients with recurrent thyroid swelling after a previous thyroid surgery were
included in study. Patient presenting with any other neck swelling, bleeding disorders, vascular swelling were
excluded from study. Cytopathological reporting was done based on ‘Bethesda System for Reporting [19].
Histopathological reporting done based on WHO classification [20].

3. Results and observations

Table 1. Age Wise Distribution of Cases.

S.No Age Group No. Of Cases Percentage

1 15 – 25 YEARS 16 22.85
2 26 – 35 YEARS 20 28.57
3 36 – 45 YEARS 13 18.57
4 46 – 55 YEARS 8 11.4
5 56 - 65 YEARS 10 14.2
6 > 65 YEARS 3 4.2

TOTAL 70 100

Table 2. Distribution of Cases As Per Cytological Diagnosis:

S.No Cytomorphological Diagnosis On Conventional Smear No. Of Cases Percentage

1 Benign Cystic Lesion/ Benign Thyroid Lesion 29 41.40%
2 Inflammatory 3 4.20%
3 Colloid Goiter 14 20.00%
4 Thyroid Adenoma 3 4.28%
5 Follicular Neoplasm 5 7.14%
6 Malignant/metastatic 1 1.42%
8 Hemorrhagic 10 14.20%
9 Other(Cyst Fluid, Thyroglossal Cyst) 5 7.14%

Total 70 100.00%
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Table 3. Comparison Between Conventional and Liquid Based Cytology as Per Bethesda

Category Criteria Conventional Smear LBC

1 Non Diagnostic/Unsatisfactory 15 2
2 Benign 49 53
3 Atypia Of Undetermined Significance 0 1
4 Follicular Neoplasm 5 10
5 Suspicious For Malignancy 0 1
6 Malignant 1 3

Total 70 70

P value =0.0114 and chi square value -14.7647

Table 4. Correlation of Cases Between Histopathology and Liquid Based Cytology.

Diagnostic categories Liquid based cytological correlation Histological diagnosis

Benign Malignant

Non diagnostic /Unsatisfactory 0 0 0
Benign 6 5 1
Atypia of undetermined significance/Follicular lesion of undetermined significance 1 1 0
Follicular neoplasm/Suspicious for malignancy 1 0 1
Suspicious for malignancy 0 0 0
Malignant 1 0 1
Total 9 6 3

4. Discussion

In present study,70 cases were screened and their interpretation by both methods was compared. Most
of the symptomatic patients who were screened belonged to the age group 26-35 years (28.57%) followed by
15-25 years (22.85%) with M:F ratio of 1:7.7 Which is almost like study done by Sumit Gupta et al. in which the
ages of study group ranged from 11-70 years, with the mean age of 39.18 (±13.65) years. Females were affected
more than males with M: F ratio of 1:6.5. [21].

In one of the study done by Richa Bhartiya et al. found that out of 238 patients with thyroid swelling,
majority were females (196) and in younger age group (n = 104 [43.6%], 21–40 years) and 42 were males (M:F
= 1:4). The age ranged from 7 to 78 years with mean age of 36.8 years, which is comparable to our study as
females are most affected with age range of 25 to 36 year [22].

In present study the majority of cases are of benign cystic lesion or benign thyroid lesion (41.4%) followed
by colloid goiter (20.0%) and follicular neoplasm (7.1%).We have found 1.4% of malignant cases . Similarly,
4.2% cases are of thyroid adenoma and inflammatory lesions results observed by Mamatha et al. and
Hershman et al. with the percentages of cases in the benign category being higher (73.3% by CS and 78.3% by
LBC) and Suspicious for neoplasm category being lower [21].

Mehra et.al. observed that out of 225 cases of thyroid nodules only 7.2% were ND/UNS and the majority
(80.0%) were benign. Malignant cases were limited to 2.2%, and suspicious for malignancy were 3.5%. 4.9%
were AUS/FLUS, and 2.2% FN. Another study conducted by Mamoon et al. (n=327) had inconclusive results
in 18 (5.5%), benign in 230 (70.3%), suspicious in 64 (19.6%) and malignant in 15 (4.6%) cases which is like
our study as benign cases are most common. [23,24] Biscotti et al. found that in LBC slides cell types and
cellular arrangements were well preserved were well preserved in LBC slides and the diagnostic accuracy.
The diagnostic accuracy of both Liquid based cytology and Conventional Smear was same [25]. Similar results
were observed by Mesonero and Sickel [26].The above work were in concordance with present our work.

In the present study no case was diagnosed as category AUS in conventional smear which is similar to
the findings of Vasudha M Bhagat et al. [27].

In one the study of Mary Ann Liebertet et al. the smears with corresponding histological diagnoses,
inadequate smears of LBP and CS had a low likelihood of malignancy: 0/2 (0%) in LBP and 8/109 (7.5%)
in CS. For the AUS category,26.7% of LBP and 37.5% of CS were malignant on histology. Among the cases
diagnosed as SFN/SHCH, 80% of LBP and 28.4% of CS were malignant on histology; in SFM, 83.3% of LBP
and 80.6% of CS were malignant on histology which is almost similar to our study [28].

In study of Soo-Yeon Kim et al. found that the non-diagnostic rate, the AUS rate, and the diagnostic
performances for malignancy were similar. The benign lesion of thyroid lesion rate increased from 51.4 to
57.0%. Combined CS and LBP increased benign diagnoses compared to CS with comparable non-diagnostic
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rates and AUS or FLUS rates, and comparable diagnostic performances which to almost to our study in benign
lesions are more [29].

5. Conclusion

In present study we have found that manual LBC is also a relatively simple technique. It reduces the
number of slides and area per slide to be screened than the conventional preparation. In present study we have
found that females are most affected with age range of 26 to 35years.On conventional smear as per Bethesda 15
cases were categorized as unsatisfactory which were when processed through manual liquid-based cytology
reduced to 2cases.We have observed that the role of manual liquid-based cytology is more in diagnosing those
cases which were diagnosed as hemorrhagic on conventional smear. The cases which were diagnosed on
conventional were equally diagnosed on manual liquid-based cytology. We have done our study over 70 cases
in which Bethesda category 2 is most common category which encountered followed by 1. When radiological
aspect is compared it shows that there is no difference between TIRADS grading and diagnosis on conventional
smear or MLBC. Most of the cases presented to us with midline neck swelling.
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