
6

Journal of Agricultural and Biomedical Sciences                                                                      JABS  2020: 4 (2): 6  ̶  13 

Diagnostic Accuracy of Fine-needle Aspiration Cytology of Thyroid Nodules 
at two tertiary Hospitals in Zambia: a cross-sectional study

Chipaila J1, Makupe A1, Malyangu E2, Maswahu D2, Kabwe J.C3, and Odimba EBFK1

1.	 Department of Surgery, University Teaching Hospital-Adult, Private Bag RW 1X, Lusaka, Zambia.
2.	 Department of Pathology, University Teaching Hospital-Adult, Private Bag RW 1X, Lusaka, Zambia.
3.	 Department of Anesthesiology and Critical care, University Teaching Hospital-Adult, Private Bag RW 1X, 

Lusaka, Zambia.

Address of Correspondence:

Jackson Chipaila; Department of Surgery, University Teaching Hospital-Adult, Private Bag RW 1X, Lusaka, 
Zambia. Telephone: 260-1-977884771; E-mail: jjchipaila@yahoo.com

ABSTRACT
Introduction: Thyroid nodules are one of the common 
surgical presentations in Africa and are of great concern 
because of their potential to be malignant. Zambia is 
not excluded from these common surgical conditions. 
However, there are no preoperative cellular or intra-
operative tissue diagnoses of the thyroid nodules 
done before thyroidectomy making it challenging to 
plan optimal and definitive management. Fine needle 
aspiration cytology (FNAC) is known to play a pivotal 
role in the screening and managing thyroid swellings. 
This study assesses the diagnostic accuracy of FNAC 
on thyroid nodules in patients at two tertiary hospitals 
in Zambia to establish a basis of introducing its use in 
the management of thyroid nodules at the institutions. 

Objectives: To evaluate the accuracy of FNAC, as 
compared to histopathology, in the diagnosis of thyroid 
nodules at University Teaching Hospital (UTH) and 
Ndola Central Hospital (NCH) in Zambia. 

Methods: This was a prospective cross-sectional study 
conducted in UTHandNCHsurgery department from 
June 2014 to March 2015. Seventy-three patients, 
who presented with palpable thyroid nodules and 
underwent thyroidectomy, were enrolled in the study. 
The FNAC diagnosis of the patients was compared to 
the histopathology finding following thyroidectomy. 

Results: Females made up the majority of the patients 
(n=67, 91.8%). The ages of the patients ranged from 18 
to 78 years. The mean age was 44.3 years, and the peak 
age of incidence was in the fourth decade. All patients 
were clinically euthyroid at the time of enrolment. 
The FNAC findings included 23 cases reported as 
unsatisfactory (31.5%); 29 cases benign (39.7%); 
2 cases atypical (2.7%); 6 cases suspicious (8.2%); 
and 13 cases malignant (17.8%).Histopathology 
findings were available from all 73 tissue samples of 
participants, of which 55 (75.3%) and 18 (24.7%) were 

reported as benign and malignant respectively. Of the 
18 malignant cases identified by histology, the most 
common cancer was follicular carcinoma (n=9, 50%), 
followed by papillary carcinoma (n=6, 33.3%) and 
undifferentiated carcinoma (n=3, 16.7%). In this study, 
FNAC had sensitivity, specificity, negative and positive 
predictive values, and accuracy of 83.33%, 89.09%, 
94.23 and 71.42%, and 87.67% respectively.

Conclusion: In this study, FNAC of thyroid nodules 
had a high sensitivity, specificity, predictive values 
and accuracy, and can therefore be recommended to be 
adopted as a preoperative tool for screening of thyroid 
nodules.

Keywords: thyroid nodule, fine-needle aspiration 
cytology, diagnostic accuracy, histopathology.

INTRODUCTION 
A thyroid nodule is a discrete lesion within 
the thyroid gland that is palpable and/or 
ultrasonographically distinct from the surrounding 
thyroid parenchyma 1, 2. Incidentalomas are 
thyroid nodules that are incidentally found during 
imaging studies like ultrasound and are not 
palpable2. By and large, only nodules larger than 
1 cm should be evaluated, because they have the 
potential to be clinically malignant2.

Thyroid nodules are one of the common surgical 
presentations and are of great concern because of 
their potential to be malignant3. A study done in 
Kampala, Uganda, showed that only about 10% of 
the thyroid nodules were malignant4. Depending 
on the method of screening, the prevalence of 
thyroid nodules varies. Using ultrasound, the 
prevalence was 30 to 50%, while on physical 
examination, it was only 5 to 7%5. The prevalence 
of endemic goitres in Uganda, South Africa and 
the Democratic Republic of Congo was 60.2 %, 
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74.2% and 65-85% respectively6. In Uganda, 82% 
of the goitres were actually nodular4.

Thyroid nodules are equally a common 
clinical presentation at the University Teaching 
Hospital (UTH), Lusaka, and Ndola Teaching 
Hospital (NTH), Ndola, tertiary-level hospitals 
Zambia. Anecdotal data of operations from 2004 
to 2013 at UTH indicated that an average of two 
thyroidectomies was performed every month, 
while 2014 data from NTH revealed that an average 
of twelve thyroidectomies was performed every 
month. However, none of these thyroidectomies 
performed had preoperative cellular or intra-
operative tissue diagnoses, making it challenging 
to plan optimal and definitive management.

Fine needle aspiration cytology (FNAC) is 
known to play a pivotal role in the screening and 
managing thyroid swellings. FNAC was a safe, 
sensitive and specific technique in the initial 
evaluation of thyroid nodules, and a correct 
cytological diagnosis can be achieved in a majority 
of cases, thus obviating the need for a second 
surgical intervention7.

Therefore, before thyroidectomy, FNAC of 
the thyroid nodules readily gives a cytological 
diagnosis of the nodules as benign, suspicious or 
malignant. This is critical because it would allow 
surgeons to prioritiseprioritise patients and avoid 
unnecessary operations, which are costly and 
maybe a source of morbidity and mortality.

This study assesses the diagnostic accuracy 
of FNAC on thyroid nodules at UTH and NTH 
to provide a basis for introducing its use in 
the management of thyroid nodules at the two 
institutions. 

MATERIALS AND METHODS
This was a prospective cross-sectional study 
conducted in Surgery Departments at the UTH and 
NCH in Zambia from June 2014 to March 2015. 
The sample size of 118 patients was calculated 
based on the sensitivity and specificity sample 
size formulae. Convenience sampling was used, 
with consecutive patients being recruited in 
order to eliminate bias. The study enrolled 84 
participants; however, only 73 were eligible for 
analysis. Data were collected from the patients 
with the aid of a data collection sheet. After proper 
patient counselling, all patients were requested 
to sign a written informed consent. FNAC was 
done in theatres by the researcher and two trained 
assistants after which their attending surgeons did 
the elective thyroidectomy.

FNAC was done under aseptic conditions. The 
thyroid nodule was immobilised using the thumb 
and index finger of the left hand. A 21 or 23 gauge 
needle on a 10mls syringe was inserted into the 
thyroid nodule then a negative pressure was 
created by pulling the plunger to the 10mls mark. 
The needle was then rocked several times gently 
in the thyroid nodule to obtain as much tissue 
as possible. Then the aspiration using the 10 ml 
syringe was terminated when the material became 
visible in the syringe hub. The needle was then 
withdrawn, and the pressure was applied over the 
puncture site to minimise bleeding. The procedure 
was repeated not less than three times to ensure an 
adequate amount of tissue was collected. After the 
procedure, the pressure was applied over the neck 
for 5 to 10 minutes to ensure haemostasis. 

The aspirate was spread onto six slides and 
spread thinly, and then three slides were air-dried 
for 5 to 10 minutes, and the other three slides were 
fixed in alcohol. The slides were then stained with 
Giemsa, Papanicolaou, and Hematoxylin & Eosin. 
After which they were then taken for reporting to a 
Consultant Pathologist.

The diagnostic value of FNAC was determined 
by calculating its sensitivity, specificity, positive 
and negative predictive values, and accuracy. 
Sensitivity, specificity, predictive value analyses 
and accuracy were done with the aid of a 2x2 
table. The histopathology results were taken as the 
gold standard, and the FNAC result that matched 
with histopathology finding were regarded as true 
positive.

RESULTS
The age range was between 18 and 78years, with 
a mean age of 44.34 years (figure 1). In this study, 
the participants’ sex distribution was 67 females 
and six males representing 91.8% and 8.2% 
respectively.

The duration of the goitres ranged from 1 to 
35 years, with a median of 8 years at presentation 
to the hospital. Most of the goitres (84.9%) were 
described as slow-growing, and 94.5% were 
clinically nodular. The nodular goitres were further 
classified into solitary (41.1%) and multinodular 
(58.9%). All 73 participants were clinically 
euthyroid.

The cytopathology findings (Table 1) on the 73 
thyroid FNACs performed during the eight months 
of the study period included: 23 cases reported as 
unsatisfactory (31.5%); 29 cases reported as benign 
(39.7%); 2 cases reported as atypical (2.7%); 6 
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cases reported as suspicious (8.2%), and 13 cases 
reported as malignant (17.8%).

All the 73 participants had a thyroidectomy 
with subsequent histopathology done. The 
histopathological findings included (Table 2): 
Fifty-five (75.3%) benign and eighteen (24.7%) 
malignant. Of the 18 malignant tumours identified, 
the most common carcinoma was follicular 
carcinoma (50%), followed by papillary carcinoma 
(33.3%) and undifferentiated carcinoma (16.7%).

Table 3 shows the FNAC diagnosis and their 
corresponding histopathology diagnosis for all the 
patients in the study. All 73 FNAC results were 
used to determine the diagnostic value of FNAC. 
Three of the 23 FNAC results in the non-diagnostic 
category, were found to have malignancy on 
histology and were considered false negative. 
The 29 that had benign results by FNAC, also had 
benign histology result thus were considered true 
negative (TN). Those with atypia of undetermined 
significance (n=2) had benign histology results and 
were considered false positive (FP). Those with 
suspicious for malignancy (n=6) had carcinomas 
on histology and were considered true positive 
(TP).  Of the 13 considered malignant on FNAC, 
4 had follicular adenoma on histology and were 
classified as false positive (FP). The remaining 9 
had carcinomas on histology and were classified 
as true positive (TP). 

Table 4 shows a 2x2 table used to calculate 
FNAC’s sensitivity, specificity, positive and 
negative predictive values.

Sensitivity : TP/TP+FN = 15/15+3 = 15/18 = 83.33%

Specificity: TN/TN+FP = 49/49+6 = 49/55 = 89.09%

Negative Predictive 
Value: TP/TP+FP= 15/15+6 = 15/21 = 71.42%
Accuracy: (TN + TP)/ (TN+TP+FN+FP) = (49 +15)/ 

(49+15+3+6) =87.67%

Subtotal thyroidectomy was the commonest 
surgical procedure, accounting for 41.1%, followed 
by lobectomy 27.4%, total thyroidectomy 16.4% 
and near-total thyroidectomy 15.1% (Table 5). 
However, out of 18 malignant thyroid carcinomas 
picked up in this study, only 2 (11.1%) had 
undergone total thyroidectomy.

DISCUSSION
The total number of patients enrolled in this 
study was 84 although only 73 were eligible for 

analysis this was because for the other 11 cases 
(13.1%) had either their slides or cytopathology or 
histopathology results lost.

 Most of the patients in the study were females 
at 91.8% (67). The males were at 8.2% (6), giving 
the female to male ratio of 11.2:1. This is in line 
with literature that thyroid nodules are more 
common in women8.

The ages of the patients ranged from 18 to 78 
years. The mean age was 44.34 years, and the peak 
age of incidence was in the fourth decade. This is 
slightly different from a study done by Khageswar 
Rout et al, in 2011, the peak incidence was noted 
to be the third decade9.

All patients were clinically euthyroid when 
they were enrolled into the study. This is because 
all patients were enrolled at the time when they 
were prepared for thyroidectomy, and had been 
stabilised in terms of their thyroid function. 

The duration of the patients having thyroid 
goitres was from 1 to 35 years. This wide range 
can be attributed to the general population’s poor 
health-seeking behaviour and the difficulties 
most patients encounter when seeking specialised 
treatment. The growth of most thyroid goitres was 
asymptomatic for a long time and did not interfere 
with the patients’ daily chores, except anterior 
neck swellings. Therefore most patients did not 
seek medical help until late symptoms arose from 
compression of either oesophagus or trachea.

This study highlighted the usefulness of 
FNAC as a preoperative assessment tool in the 
management of thyroid nodules as recommended 
by the American Thyroid Association and the 
National Comprehensive Cancer Network8. 
Benign was the commonest cytopathological 
finding in this study and corresponded to other 
published studies8, 10.
The non-diagnostic results reported were mainly 
due to the principal investigator and the two 
assistants’ initial inexperience in the collection 
and preparation of the FNAC, as it was their first 
experience in performing this technique. However, 
the success rate at collecting the tissue specimen 
improved with time, thereby supporting the 
premise that FNAC is a technique which is easy to 
learn. The other contributing causes to having non-
diagnostic results could have been sampling error 
and misinterpretation. Sampling errors could have 
been mitigated using an ultrasound scan to help 
locate the nodule and guide aspiration11. Thyroid 
ultrasonography is commonly performed because 
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it gives details about the nodule’s characteristics 
and its potential risk of malignancy12.

The non-diagnostic result cases were ideally 
supposed to have been repeated. However, in this 
study, they were not repeated because of how the 
research was set up. By the time the FNAC results 
were available, thyroidectomy would have been 
performed on the patient. 

All the participants in this study underwent a 
thyroidectomy, with a subsequent histopathology 
examination of the removed thyroid tissue. In 
this study, the histopathology findings were that 
75.3% (55) of the thyroid nodules were benign, 
and 24.7 % (18) were malignant. This is similar 
to the findings of an earlier published study from 
Zambia, which reported benign goitres were 
the commonest thyroid pathology13. Of the 18 
malignant tumours identified by histology, the 
most common carcinoma was follicular carcinoma 
(50%), followed by papillary carcinoma (33.3%), 
and undifferentiated carcinoma (16.7%). This 
is in keeping with a ten-year study on surgically 
treated thyroid disease patterns in Zambia that 
showed equally that follicular carcinoma was the 
commonest thyroid malignancy accounting for 
69.2%, followed by papillary carcinoma14.

The diagnostic value of FNAC was determined 
by calculating its sensitivity, specificity, positive 
and negative predictive values. Sensitivity 
was defined as the test diagnosed positive for 
malignancy by FNAC divided by the total positive 
diagnosis for malignancy as demonstrated by

 histopathology after thyroidectomy1. 
Specificity was defined as the test diagnosed 
negative for malignancy divided by the total 
negative diagnosis for malignancy as demonstrated 
by histopathology after thyroidectomy1. The 
predictive value was the ratio of the number 
of times FNAC was correct divided by the total 
number of either positive or negative FNAC result 
and was expressed in percentage1.

The diagnostic value of FNAC of thyroid 
nodules varies because of many reasons among 
them is the differences in data analysis of the 
indeterminate categories (atypical, follicular 
neoplasm, and suspicious for malignancy) 15. In 
this study, these categories were considered positive 
for malignancy as recommended by most authors8, 
11. This increases the sensitivity of the study 
while reduces its specificity. Out of the 73 cases of 
FNAC, 21 cases had a cytopathological diagnosis 
positive for malignancy, of which 15 were true 

positive, and six were false positive. Thus, FNAC 
in this study had sensitivity, specificity, positive 
and negative predictive values, and accuracy of 
83.33%, 89.09%, 71.42 and 94.23%, and 87.67% 
respectively. This is comparable to other studies 
by Chandanwale and Khairy whose sensitivity and 
specificity were 90% and 100%, and 71.4% and 
96.4% respectively16, 17.

Khairy also indicated that centres that utilised 
FNAC as a preoperative diagnostic tool reduced 
the number of unnecessary thyroid operation by 
40%17. The necessity to utilise FNAC in our two 
institutions has equally been reinforced by the fact 
that only 11.1% (2) of patients with malignant 
thyroid pathologies, in this study, received optimal 
treatment (total thyroidectomy) for their thyroid 
cancer. However, all 18 patients have had a form of 
thyroidectomy. This could have been because the 
decision regarding the type of surgical procedure 
to be offered to the individual patient was made 
without a preoperative diagnosis, and hence not 
objective. 

Following this study’s findings, it could be 
inferred that FNAC of thyroid nodules can be 
used as a preoperative tool to diagnose thyroid 
malignancy because it is simple, safe and cost-
effective. It has the potential to allow appropriate 
and immediate surgery for patients diagnosed 
with thyroid malignancy, thereby eliminating 
unnecessary and inappropriate thyroid operations.

CONCLUSION
This study demonstrated that the sensitivity, 
specificity, and predictive value of FNAC of thyroid 
nodules at the UTH and NCH is high and has very 
high potential to be adopted as a preoperative tool 
for diagnosing thyroid nodules.

The study also demonstrated that benign thyroid 
pathology is the most common thyroid disease, and 
follicular carcinoma is the commonest malignancy 
followed by papillary carcinoma in the patient 
population referred to the two tertiary hospitals.
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FIGURES AND TABLES

Figure 1: Age distribution of the study.

Table 1:  Cytopathology findings 

n %
Non-Diagnostic 23 31.5
Benign 29 39.7
Atypia Undetermined Significance 2 2.7
Suspicious for Malignancy 6                        

8.2
Malignant 13 17.8
Total 73 100

Table 2: Histopathology findings 

n=73 n %
 Malignant 18 24.7
 Benign 55 75.3

Benign
  Follicular Adenoma 6 10.9
  Others 49 89.1

Malignant
   Follicular Carcinoma 9 50.0
   Papillary Carcinoma 6 33.3

   Undifferentiated Carcinoma 3 16.7
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Table 3: FNAC-Histopathology

FNAC n     (%)           Histopathology          n   (%)
Non Diagnostic 23   (31)                             Other Benign               18 (24)(TN)

                Follicular adenoma      2   (3)(TN)  
                Follicular carcinoma    2   (3)(FN)
                Papillary carcinoma     1   (1)(FN)

Benign 29   (40)                 Other Benign              29 (40)(TN)

Atypia Undetermined Significance 2      (3)                 Other Benign                2  (3)(FP)

Suspicious for Malignancy 6      (8)
                 Follicular carcinoma    4 (6)(TP)
                 Papillary carcinoma     1 (1)(TP)
                  Anaplastic carcinoma  1 (1)(TP)

Malignant 13  (18)                   Follicular adenoma      4 (6)(FP)
                  Follicular carcinoma    3 (3)(TP)
                  Papillary carcinoma     4 (6)(TP)
                  Anaplastic carcinoma  2 (3)(TP)

Total 73(100%) 73(100%)

Table 4:  The 2X2 Table

Histopathology
FNAC results Malignancy No Malignancy
  Positive TP FP
  Negative FN TN

FNAC Results
Histopathology Results

Total
Malignancy No Malignancy

Malignancy 15 6 21

No Malignancy 3 49 52

Total 18 55 73

Table 5:Surgical procedures

n %            Malignant      Benign

Lobectomy/hemithyroidectomy 20 27.4               2                 18

Subtotal Thyroidectomy 30 41.1             10                 20
Near-Total Thyroidectomy 11 15.1               4                   7

Total Thyroidectomy 12 16.4               2                 10

Totals 73 100%           18                55


