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Abstract 

Background  The European Thyroid Association Thyroid Imaging Data and Reporting Systems (EU-TIRADS) is widely 
used in the risk stratification of thyroid nodule malignancy. However, data on the subject in Sub-Saharan Africa are 
limited. The objective of this study is to evaluate the clinical, sonographic and histopathological concordance of thy-
roid nodules in the diagnosis of thyroid cancer.

Methods  This was an analytical cross-sectional study that examined the clinical, ultrasound and pathological data 
of 61 patients from 4 hospitals in the city province of Kinshasa over a period of 24 months, from June 01, 2020 to May 
31, 2022.

Results  Of the 61 patients, their mean age was 47.38 ± 8.8 years. The mean clinical score of the patients was 3.4 ± 0.84 
with the extremes ranging from 1 to 5. The majority of the patients were classified as having an intermediate risk, ie 
85.2% of the cases. It was noted that 41% of the nodules had a high risk according to the EU-TIRADS score and 8.2% 
of the nodules were malignant after histopathological analysis. The ROC curves reported at the diagnosis of malig-
nancy show an area under the curve of 0.709 with 95% CI (0.486–0.931), a Youden index of 0.769 for the clinical score, 
and an area under the curve of 0.830 with 95% CI (0.605–0.995), a Youden index of 0.772 for the EU-TIRADS score.

Conclusion  In a low-income country, a well-performed thyroid ultrasound and the well-applied clinical score could 
be an important tool in the selection of thyroid nodules suspected of malignancy and requiring histopathological 
examination to avoid excessive acts in the patient.
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Introduction
A thyroid nodule (TN) is defined as a localized enlarge-
ment of the thyroid gland, whether palpable and/or 
clearly identified on ultrasound [1]. It can be single or 
multiple; in this case we speak of multi nodular goiter. 
Thyroid nodules represent a pathology with a very high 
prevalence since it affects approximately 15% of the 
world’s population, with significant variations linked to 
geographical areas, environment and sex (with a proven 
female predominance) and age [2]. In the United States, 
the prevalences observed are on average 10 to 50%; 
while in Germany they are 20 to 29% [3]. In Africa, thy-
roid pathologies are dominated by goitres and thyroid 
nodules, followed by dysthyroidism [4]. In Cameroon, 
the prevalence of thyroid nodules is 28.3% according to 
Moifo et  al. in 2013 [5]. In the Democratic Republic of 
Congo (DRC), this prevalence of cancerous nodules was 
20% according to the study by Bukasa et al. in 2021 [6]. 
Surgery currently remains an important option in the 
treatment of certain thyroid conditions, particularly in 
the context of oncology. It is also a therapeutic choice in 
the face of large nodules, multinodular goiter and hyper-
thyroidism [3]. In its evolution, the TN is the site of mor-
phological changes such as benign degeneration (95% 
of cases) and malignancy fortunately in a lesser propor-
tion (5–10%); physiological changes by empowerment 
with inappropriate secretion independently of thyroid 
hormones (toxic nodule) [7]. Due to their growth, these 
NTs also cause aesthetic problems with exuberant cervi-
cal swellings seriously altering the psyche of the carrier 
patient and often requiring expensive surgical interven-
tions sometimes enameled with dreadful complications 
[8]. The discovery of TN casts doubts on the possibility of 
cancer; the difficulty of defining with certainty its degree 
of malignancy [9]. This is as true for the patient haunted 
by the idea of a probable cancer as for the clinician faced 
with the difficulties of a lack of robust means of investiga-
tion to obtain an etiological diagnosis as well as a thera-
peutic that is not codified in our countries; precarious 
undergoing hormonal treatment or thyroid excision in 
principle [7]. In environments lacking robust morpho-
logical explorations such as scanner, Magnetic Reso-
nance Imaging (MRI), nuclear medicine and PET-SCAN 
and anatomopathological examination (too expensive 
for our population); thyroid and cervical ultrasound as a 
reference diagnostic tool and an extension of the clinical 
examination [10] can provide reliable information likely 
to predict nodular benignity or malignancy to help clini-
cians in our developing countries to progress in the man-
agement and follow-up of nodular thyropathies. Thus, 
the objective of this study is to evaluate the clinical, sono-
graphic and histopathological concordance of thyroid 
nodules in the diagnosis of thyroid cancer.

Patients and methods
Study population and design
This was a multicenter analytical cross-sectional study 
carried out at the Center Hospitalier Initiative Plus de 
Bibwa (CHIP/BIBWA), at the NGALIEMA Clinic, at the 
Center Médico-Chirurgical de Pigeon (CMCP) and at 
the University Clinics of Kinshasa (CUK) on a period of 
24 months, from June 01, 2020 to May 31, 2022.

The population of this study was composed of all 
patients operated on for thyroid nodules during the study 
period at the hospitals mentioned above. Any patient 
with a thyroid nodule with available clinical, ultrasound 
and histopathological data. Patients with no histopatho-
logical data were not included in this study. Referring to 
the inclusion criteria, 61 patients met these criteria and 
constituted the sample size of the study.

Data collection and procedure
Variables of interests included: age, gender, Clinical 
Score, EU-TIRADS score, Histopathological diagnostics. 
A clinical malignancy risk score was designed based on 
the clinical elements [1] Table 1.

Ultrasound scanners used to have: linear transducer 
of high frequency (10–13  MHz) with broad band, con-
vex and sectoral (endocavitary) reproducing high quality 
images; Doppler mode (color and pulsed) and/or elastog-
raphy module.

The patient was installed in supinate position. We give 
below the protocol for ultrasound exploration of the thy-
roid in two points. The clinical information included the 
indications and the old report.

The technique consisted of performing basic transverse 
and longitudinal ultrasound sections to assess the follow-
ing parameters: study of the thyroid (3D biometry, echo-
genicity, echostructure, vascularization and calcification); 
nodular characterizations (size, contours, shape; echo-
structure, echogenicity, calcification). The size, volume, 

Table 1  Elements of the clinical score

Scoring elements Points 
allocated

Extreme ages (< 21 and > 65 years old) 1

History of cervical irradiation 1

Family history of thyroid cancer 1

Presence of lymphadenopathy 1

Fixed node 1

Painless nodule 1

Male sex 1

Signs of local compression 1

Cervical swelling 1

Absence of information listed on the interrogation 1
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the 5 ultrasound characteristics of the nodules (composi-
tion, echogenicity, shape, margin and echogenic foci) and 
the EU-TIRADS score of the nodules were systematically 
recorded and noted in the patient’s file. The EU-TIRADS 
are guidelines by the European Thyroid Association 
(ETA) [11]. These 6 elements were used to calculate the 
EU-TIRADS score. This score has a minimum of 0 and 
a maximum of 5. The study of the cervical lymph nodes, 
looking for any cervical lymphadenopathy (short axis 
and pejorative ultrasound characters). After excision, 
the surgical specimens were brought to the anatomopa-
thology laboratory of the University Clinics of Kinshasa, 
the Ngaliema Clinic, CHIP (BIBWA) and the LEBOMA 
Anatomopathology Center of Kalamu. The reading of 
the slides was carried out by specialists in the field. The 
anatomopathological diagnosis collected was recorded in 
the anatomopathology registers of each laboratory men-
tioned above.

Operational definitions
T his score varies on a scale of 1 to 5. Only data from 
patients with an EU-TIRADS score greater than or equal 
to 2 were used for the statistical analyses, based on the 
assumption that patients with EU-TIRADS score of 1 
corresponded to a normal ultrasound examination [12]. 
An EU-TIRADS score of 2 and 3 suggested nodules at 
low risk of malignancy and that of 4 and 5 corresponded 
to intermediate and high-risk nodules.

After summing all the elements composing the score, 
we obtained a minimum score of 0 and a maximum score 
of 11. Patients with a clinical score between 0 and 2 had a 
low risk and those with a score between 3–11 had a high 
risk.

Sensitivity (Se) is determined on a population of 
patients whose "sick" status is known thanks to the ref-
erence test. It is the probability (p) of the positive result 
of the test (T +) in subjects carrying the disease (M +) as 
defined by the gold standard also called true positive rate. 
Se = p(T + /M +).

Specificity (Sp) is determined on a population of 
patients whose non-diseased status is known. It is the 
probability of a negative test result (T-) in patients 
defined as non-diseased (M-) also called the true negative 
rate. Sp = p(T-/M-).

Positive predictive value (PPV) is the probability that 
the condition is present when the test is positive.

Negative predictive value (NPV) is the probability that 
the condition is not present when the test is negative.

Youden Index: the Youden Index is a measure of the 
overall accuracy of a diagnostic test, combining sensitiv-
ity and specificity. What does a high Youden Index indi-
cate? A high Youden Index indicates that the test has high 

sensitivity and specificity, making it an effective diagnos-
tic tool. Youden index = (Se + Sp)-100.

Statistical analysis
The encoded and validated data were entered on the com-
puter using Excel version 13 software. The cleaning of 
the file made it possible to harmonize the data and then 
export them to SPSS Windows version 24 software. The 
qualitative data were represented as form of frequencies 
(%). Quantitatives data as means ± standard deviations. 
Sensitivity, specificity, PPV and NPV predictive value of 
the EU-TIRADS score, clinical score and thyroid pathol-
ogy diagnosis were calculated. The concordance between 
the different risk categories was estimated using the area 
under the curve and reinforced by the Youden index. The 
variables studied were clinical, sonographic and histo-
pathological malignancy risk categories and concordance 
between clinical, sonographic and pathologic malignancy 
risk categories. A good concordance was classified if the 
Youden index is greater than 0.70 and the AUC ≥ 0.70.

Ethical considerations
The research protocol had obtained the favorable opinion 
of the Ethics Committee of the School of Public Health of 
the University of Kinshasa at No. ESP / CE / 078 / 2023. 
The data was collected and analyzed anonymously with 
rigor respecting the standards of confidentiality to be 
used only for the drafting of the work. The study was car-
ried out in accordance with the Declaration of Helsinki.

Results
In view of this table, we note that the nodules were found 
less in men in 3.3%, i.e. a sex ratio of 1H/29F. The aver-
age age was 47.38 ± 8.8 years, the age group of less than 
21 years and more than 65 years represented 4.9%. After 
stratification of the nodules according to the EU-TIRADS 
score, we note the majority of the patients were classified 
at stage 3 and 4 respectively with a frequency of 47.5% 
and 34.4%. The most frequent histopathological diagnosis 
was colloidal multi-hetero-nodular goiter in 80.3%, fol-
lowed by thyroid papillary carcinomas and adenomatoid 
nodules with an identical frequency of 6.6%. The aver-
age clinical score of the patients was 3.4 ± 0.84 with the 
extremes ranging from 1 to 5. The majority of the patients 
were classified as having an intermediate risk, i.e. 85.2% 
of the cases. The high risk was found in 6.6% of patients. 
By grouping the different binary scores on the basis of the 
criteria found in the literature, we note 41% of the nod-
ules had a high risk according to the EU-TIRADS score 
and 8.2% of the nodules were malignant (Table 2).

These probabilities were reinforced by the reproduc-
tion of the ROC curves. These reported to the diagno-
sis of malignancy show an area under the curve of 0.709 
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with 95% CI (0.486–0.931), a Youden index of 0.769 for 
the clinical score, and an area under the curve of 0.830 
with 95% CI (0.605–0.995), a Youden index of 0.772 for 
the EU-TIRADS score (Table 3 and Fig. 1).

Discussion
Of 61 thyroidectomized patients included in this series, 
59 subjects were female against 2 subjects male. The sex 
ratio was 1H/29F. However, of the 2 male subjects, nei-
ther of them had presented with thyroid cancer. The male 
sex is a classic element of presumption of malignancy 
[13]. The finding of a thyroid tumor in a man should raise 
fears of cancer [12, 14, 15]. It has not been proven in our 
series. The female predominance in terms of thyroid nod-
ules is very classic, unanimity has emerged for all the 
authors as to this [16]. The high parity in Africa is favora-
ble for the outbreak of thyroid nodules, nodular changes 

in goiters, the presence of estrogen receptors on vesicular 
cells and corollary mechanisms of immunity.

The median age in our study is around 47.38  years 
with extremes ranging from 21 and 71 years. The groups 
most affected are those aged 40–49 and 50–59 with a 
cumulative frequency of 66%. Our results corroborate 
those found by Lew JI et  al. [17]; that the age group of 
45–60  years was the most affected by thyroid nodules 
[18]. The table below clearly illustrates this concordance 
of frequencies between the different authors.

In our series, we compared six parameters to assess 
the performance of the EU-TIRADS score against the 
histological diagnosis taken as the gold standard with 
the results of BUKASSA J [19]. We had found points of 
convergence as well as divergences concerning the said 
indicators: first, points of divergence; a Se (80% against 
96.6%), a Sp (97.2% against 59.3%), a PPV (82.5% against 
98.5%) and a NPV (87.5 against 98, 5%). The difference 
could be due to several factors including the large sam-
ple size at BUKASSA J et; 8 times higher than ours, ie 
519 cases against 61 cases, with a counter-expertise of 
the sample slides in the study by Bukassa J. after refixa-
tion and re-staining; second of the points of the conver-
gences like; the Youden index greater than 0.5 indicating 
the performance of the EU-TIRADS score (0.772 against 
0.559). This performance is also reinforced by a better 
area under the curve, ie 0.830 against 0.862. We used six 
parameters to assess the performance of the EU-TIRADS 
score against the clinical score taken as a reference. The 
results show a performance of the EU-TIRADS score on 
the clinical score (apart from their sensitivities remain-
ing identical at 80%); a superiority of five out of six 
indicators: its specificity (97.2% against 96.9%), its PPV 
(82.5% against 75.4%), its low NPV (87.5 against 74.6%) 
Youden index slightly higher (0.772 against 0.769) and 
finally the area under the curve reinforcing this perfor-
mance (0.803 against 0.709). Apart from performance 
tests, we could evaluate these two scores compared to the 

Table 2  General characteristics of the study population

Variables All patients (61)

n %

Average age (year) 47.38 ± 8.8

Extreme ages < 21 and > 65 years old 3 4.9

Male sex 2 3.3

Presence of lymphadenopathy 8 13.1

Fixed node 22 36.1

Painless nodule 56 91.8

Signs of local compression 57 93.4

exophthalmos 2 3.3

Cervical swelling 61 100.0

Average clinical score 3.4 ± 0.84

EU-TIRADS score

  2 7 11.5

  3 29 47.5

  4 21 34.4

  5 4 6.6

Histopathological diagnostics

  Colloidal GMHTN 49 80.3

  Adenomatoid nodule 4 6.6

  Chronic thyroiditis 3 4.9

  Papillary carcinoma 4 6.6

  Gallbladder carcinoma 1 1.6

Clinical Score

  Low risk 32 52.5

  High risk 29 47.5

EU-TIRADS

  Low risk 36 59.0

  High risk 25 41.0

Histopathology

  Benign nodule 56 91.8

  Malignant nodule 5 8.2

Table 3  Diagnostic agreement of clinical score, EU-TIRADS 
versus histopathology

Abbreviations: Se Sensitivity, Sp Specificity, PPV Positive predictive value and NPV 
Negative predictive value

Variables Clinical score EU-TIRADS

Value 95% CI Value 95% CI

Se (%) 80.0 60.3–99.7 80.0 60.3–99.7

Sp (%) 96.9 88.4–100.0 97.2 89.1–100.0

PPV (%) 75.4 71.0–89.8 82.5 78.7–96.3

NPV (%) 74.6 70.2–89.0 87.5 73.7–91.3

Youden Indix 0.769 0.562–0.976 0.772 0.566–0.978

AUC​ 0.709 0.486–0.931 0.830 0.605–0.995
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level of malignancy risk estimate. It is noted that in this 
series the risk of malignancy for the EU-TIRADS score 
(41%) is practically comparable to the risk of malignancy 
obtained with the clinical score (47.5%). This shows that 
both scores on the epidemiological level can be used for 
the diagnosis of malignant thyroid nodule. Moreover, 
Gharib H [16] assessed this risk of clinical malignancy 
at least 68.5% for the single slice of the intermediate risk 
category. This could be explained by the fact that the 
elements of their samples include patients with cervical 
swellings and palpable nodules, the majority of which fall 
into the intermediate risk category.

Some clinical information was missing from medi-
cal records during data collection. Thyroid ultrasounds 
were performed by several doctors specializing in medi-
cal imaging, with different brands of ultrasound scanners 
as well as a multitude of semantics. No uniform protocol 
was previously submitted to the patients for carrying out 
the examination and was not imposed. This could be the 
limit of our study. The strength of this study is that it is 
the first in the DRC to compare the concordance of the 
clinical, ultrasound and histopathology score in the diag-
nosis of thyroid nodule.

Conclusion
This study shows that the EU-TIRADS score and the 
clinical score showed higher concordance in diagnos-
ing thyroid nodules. Of this effect, these scores allow 
in a low-income country, with a well-performed thy-
roid ultrasound using the EU-TIRADS score and a well-
informed anamnesis would be an important tool in the 
selection of thyroid nodules suspected of malignancy and 
requiring histopathological examination.
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