International Surgery Journal
Chandra M et al. Int Surg J. 2019 Aug;6(8):2935-2940

http://www.ijsurgery.com PISSN 2349-3305 | elSSN 2349-2902

.. ; DOI: http://dx.doi.org/10.18203/2349-2902.isj20193156
Original Research Article

The value of clinical staging of thyroid cancer using ultrasonography
and CT scan and its correlation with intraoperative and
histopathological findings

Mahesh Chandra'*, Reetu Kundu?, Suman Kochhar®

'Department of Urology, Department of Pathology, *Department of Radiodiagnosis, GMCH, Chandigarh, India

Received: 26 June 2019
Revised: 11 July 2019
Accepted: 12 July 2019

*Correspondence:
Dr. Mahesh Chandra,
E-mail: docmaheshchandra@yahoo.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Thyroid cancer has incidence of 4 patients per 100,000 populations per year and majority are present
between 25-65 years age. Over the years, various imaging have been utilised to detect thyroid cancer but its TNM-
staging remains pathological only made on the resected specimen. The aims and objectives of the study was to
differentiate thyroid cancer from others lesions, clinically stage them on ultrasonography and CT scan and correlate
with histological findings.

Methods: This prospective study was done from March 2012 to April 2015. A total of forty patients of FNAC proven
or highly suspicious of thyroid cancer underwent ultrasonography (USG) and CT scan TNM staging before planned
surgery. The histopathogical findings of resected specimen were correlated with clinical TNM staging of thyroid
cancer. The significance of difference between USG and CT scan was calculated using Chi-square test. The difference
in the sensitivity as well in specificity was statistically highly significant (p<0.001) and significant (p<0.005),
respectively.

Results: The largest number of thyroid cancer patient was between 31-40 years with male: female ratio of 1: 4 and
60% presented as asymptomatic lump in the neck. Out of two imaging, the CT scan had more sensitivity and
specificity in thyroid cancer staging compared to ultrasonography which had 87.5% sensitivity and 95.8% specificity,
respectively.

Conclusions: Overall, the CT scan has more sensitivity and specificity in the assessment of thyroid lesions, thus it
may be recommended as imaging method of choice in the clinical staging of thyroid cancer either alone in
combination of ultrasonography.
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INTRODUCTION

The incidence of thyroid cancer in all races is 4 cases per
100,000 population per year and the majority of patients
are between 25-65 years age group.® However, in India,
thyroid cancer is about 1% of all malignancy in male and
1.7% in female.? The prevalence of occult thyroid cancer
in various autopsy series has been reported between 3-
30%.% The follicular carcinoma has greater propensity for

haematogenous spread than papillary cancer of thyroid
with the incidence between 21-33%.*° The distant
metastases from these thyroid cancer have more
favourable prognosis in patients age less than 45 years
than patients with age <45 year and it classified as stage-
1 disease.® Over the years, various imaging methods (e.g.
USG, CT scan, MRI) have been used in the imaging of
thyroid lesions but controversy remain as how to
accurately clinically stage thyroid cancer. Therefore,
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many patients may require redo-surgery in the form
completion-thyroidectomy after primary resection which
predisposes patients to increased morbidity and
psychological trauma. Although, the TNM-staging as
recommended by AJCC-1998 is most complete but it
requires histopathogical analysis after primary resection
of thyroid cancer. Thus, the present TNM staging of
thyroid cancer is more of the pathological TNM-staging
(p-TNM) in the thyroid cancer.*

The first use of ultrasonography in thyroid disorder was
initiated by Fujimoto et al, who suggested the possibility
of  detecting intra-thyroidal ~ neoplasm  using
ultrasonography which lead to its expanded role in the
detection of lymph nodes metastases from thyroid
cancer.”*® Now, with advancement in technique, the high
resolution real-time USG can detect occult nodule
measuring 2-6 mm in size. The thyroid cancer lesions are
seen as solid hypoechoic (63%) or isoechoic lesions with
irregular, ill-defined border, heterogeneous internal echo-
pattern,  central  hypervascularity = and  micro-
calcifications.'*™ Later, the computed tomography axial
scan (CAT/CT-Scan) evolved into another potent tool for
further evaluation of thyroid cancer patients when thyroid
gland was first visualized by Bernard et al on computed
tomography of cervical spine.**' The thyroid appears
dense without use of contrast due to its high iodine
content but thyroid cancer store less iodine, thus appears
more hypodense lesion.***

Aims and objectives

Our study was carried with following aims and
objectives:

e To evaluate the efficacy and value of
ultrasonography and CT scan in management of
thyroid cancer patients.

e To correlate the findings of thyroid cancer on various
imaging and correlated with operative as well as
histopathogical findings of resected thyroid cancer.

METHODS

This prospective study was carried out in Department of
Surgery between years 2012- 2015. Forty patients (n=40)
of either fine-needle aspiration cytology (FNAC) proven
or highly suspicious for thyroid cancer lesions presenting
to in the out patients department of Government Medical
College and Hospital, Chandigarh underwent ultra-
sonography (USG) as well CT scan of neck along with
routine and ancillary investigations. All patients had their
clinical TNM-staging using USG (us-TNM) and CT scan
(CT-TNM) as per criteria laid in the AJCC-1988
pathological staging of thyroid cancer. In all patients,
finding on ultrasonography and CT-scan were correlated
with operative and histopathological findings of respected
thyroid cancer specimen (p-TNM). The significance of
difference between the USG and CT scan finding of
thyroid cancer was calculated using Chi-square Test. The

difference in the sensitivity between USG and CT scan
was statistically highly significant (p<0.001) whereas
difference in the specificity which also significant
(p<0.005).

Techniques of imagings

Ultrasonography of thyroid cancer: In all patients of
thyroid cancer, the ultrasonography of neck was done
using PHILLIPS-SDR-1550XP USG machine with
standard Jelly as a coupling media. The ultrasonography
images were obtained done in supine position with a
sponge or pillow placed under the neck of patients to
hyperextend neck and patient’s head was slightly turned
away opposite to side of examination (which move
mandible out of field and gives better access for
transducer). USG scanning was done in both planes i.e.
the transverse and vertical plane, adopting a systematic
and methodical approach for thorough evaluation of the
neck. A transducer of 7.5 MHz was glided over the neck
perpendicular to skin and each USG scanning took
average time between 20-30 minutes. All images
obtained on USG were analysed for the size of thyroid
cancer lesion, its location, number, capsular invasion,
calcifications, lymph nodes and involvement of adjacent
structures, especially carotid vessels, straps muscles and
parathyroid glands.

NANE : TRILOK SINGH &8

Figure 1: USG showing right thyroid lobe lesion with
lymph nodes abutting to internal jugular vein and
carotid artery.

The ultrasound scanning was started from the lower pole
of thyroid lobes and continued up into middle and upper
thyroid pole. The carotid artery and jugular vein were
taken as lateral landmark and trachea as medial reference
point. These vessels are posterior to strap muscles and
anterior to longus colli muscles. The oesphophagus was
assessed for its fixity to thyroid malignancy by observing
swallowing movements on USG. The longitudinal
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scanning was done from medial to lateral directions
through upper, middle and lower pole of each thyroid
lobes. After this, the thyroid isthmus was scanned both
direction but longitudinal scans were found to be more
useful. Following this, the lymph nodes and soft tissue
structures of neck were assessed for their involvement.
The normal thyroid gland appears as smooth,
homogenous in texture with medium level of echoes on
ultrasonography. The transverse scanning identified
carotid artery and internal jugular vein lateral to thyroid
lobes, the vulsalva manoeuvre was used for jugular vein
distension. The thyroid poles were seen as conical
projections moving in cephalic-caudal direction during
swallowing movements. The attempt was also made to
visualize parathyroid glands, which may appear as
radiolucent, if pathological (e.g. in MEN-II).

Figure 2: USG showing left thyroid lobe tumour
encasing neck blood vessels.

CT-scan of thyroid cancer

In all patients of thyroid cancer, the CT scan of neck was
done on various commercially available CT machines.
Both, the plain and contrast enhanced images were taken
after injecting 40-60 ml of water soluble radioiodine
contrast i.e. Urograffin (76%). The hypersensitivity to
contrast was tested by giving a small dose of contrast in
each case and waiting for 5-10 minutes before injecting
complete dose of contrast to patients and subjecting them
to CT scan imaging. The patients were made supine on
couch of CT scan machine, positioned in hyperextension
to eliminate motion and streak artefact.'

Figure 3: CT scans of thyroid showing large.

Figure 4: CT of thyroid showing central mass with
necrotic lymph nodes necrosis in thyroid cancer.

The CT imaging was done up to lower limit of thyroid
cancer with extension into mediastenum, whenever
indicated. The thyroid image extended into mediastenum
was evaluated by experienced radiologist of our
institution. All images were also assessed for substernal
extension of thyroid cancer, involvement of lymph nodes,
neck vessels, parathyroid glands, infiltration of carotid
sheath, strap muscle, trachea and oesophagus.

Surgical management

Out of all forty patients, 32 patients underwent thyroid
cancer surgery and in remaining either surgery was not
indicated or technical unfeasible. The cancer surgery in
the form of hemithyroidectomy was minimum surgical
procedure for all suspicious or FNAC (fine needle
aspiration cytology) or undetermined cytology e.g. in
follicular neoplasm. The near-total or completion
thyroidectomy was the standard surgical procedure in
patients with confirmed diagnosis and if lymph node
were involved then a modified lymph node dissection of
neck was also done.

Observation

All thyroid cancer presented clinically as solitary or
multi-nodular goitre except in two patients, one presented
with metastases to sternum, confirmed on 99 mTc DTPA
(dimercapto succinic acid) scan and another with
metastases to skull. Out all forty patients, 34 were
clinically and biochemically euthyroid. The eight patients
were male and thirty two female with male to female
ratio of 1:4. The majority presented with sign and
symptoms suggestive of malignancy for average of one
year duration. The ultrasonography and CT-scan findings
were compared to operative and histopathological of the
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resected tumour specimens. Out of thirty two, 25 patients

had papillary thyroid cancer and 07 follicular cancers.

Table 1: Compare of US-TNM and CT-TNM to path-TNM (pathological) staging of thyroid cancer.

N (%) N (%) N (%)
A) Tumours
Definitions of tumours US-T CT-T path-T
T1-Tumor <1 cm size 2 (6.25) 12 (37.5) 0
T2-Tumor >1 cm size but <4 cm size 10 (31.25) 20 (62.50) 10 (31.25)
T3-Tumor >4 cm size 20 (62.50) 0 (0.0) 20 (62.50)
T4-Tumor beyond thyroid capsule 0 (0.0) 0 (0.0) 2 (6.25)
Total 32 (0.0 32 (0.0 32 (0.0
B) Lymph nodes
Definitions of lymph nodes US-N CT-N path-N
No — No lymph node involvement 22 (68.75) 18 (56.25) 14 (43.75)
N1a — Ipsilateral lymph nodes involvement 10 (31.25) 14 (43.75) 18 (56.25)
N1b — Bilateral or mediasternal lymph nodes involvement 0(0.0) 0 (0.0) 0(0.0)
Total 32 (100) 32 (0.0) 32 (0.0)

Table 2: Compare path-TNM with US-TNM and CT-TNM staging of thyroid cancers.

CT-TNM

N (%) N (%) N (%)
Stage — | 0 12 (37.5) 12 (37.5)
Stage — 11 10 (31.25) 10 (31.25) 6 (18.75)
Stage — 111 20 (62.50) 6 (18.75) 8 (25.00)
Stage — IV 2 (6.25) 4 (12.50) 6 (18.75)
Total 32 (0.0) 32 (0.0) 32 (0.0)

Table 3: The sensitivity and specificity of USG and CT scan in thyroid cancer patients.

USG scan

TNM-Stage

CT scan

Sensitivity (%) Specificity (%)  Sensitivity (%) Specificity (%)
Stage - | 100 100 100 100
Stage — 11 100 84.46 100 100
Stage — 111 75 100 100 100
Stage — IV 66 100 100 100

Distant metastases: Thyroid cancers with metastases to
liver, lung, skull, bone or anaplastic carcinoma were
labled as stage-1V. The distant metastases were detected
on radiology of skull and chest except one case which
required CT scan of chest.

Table 4: The average sensitivity and specificity of
USG and CT scan in thyroid cancers.

Used Sensitivity Specificity

imaging (a/a+b) (%) (c/c +d) (%)

USG-scan 87.5 95.8

CT-scan 100 100
RESULTS

The largest number of thyroid cancer patient were
between 31-40 years with male: female ratio of 1: 4 and
majority (60%) presented as asymptomatic lump in the

neck. Out of two imaging methods, the CT scan had more
sensitivity and specificity in thyroid cancer staging
compared to ultrasonography which had (87.5%) and
(95.8%), respectively. Overall, the CT scan is better
methods of imaging in thyroid cancer and its staging
compared to ultrasonography.

DISCUSSION

The preoperative treatment planning of thyroid cancer
remains a dilemma for majority of surgeons, despite
availability of advanced imaging methods e.g. USG, CT
scan, MRI and nuclear scan.”® This study was done to
define the exact values of ultrasonography and CT scan
in the staging thyroid cancer before subjecting patients to
unavoidable multiple surgeries. The basis for choosing
CT scan over MRI or nuclear scan was that it is better in
detecting calcification, less expensive, easily available
and has potential to differentiate benign from malignant
thyroid tumour. Although, MRI provide superior image
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and better tissue contrast without risk of any radiation but
it cannot not differentiate hyperplasia from metastatic to
thyroid.”* Moreover, the MRI of thyroid tumours is
costly, time-consuming and not available in most
institution of India.

The ultrasonography detected malignant thyroid lesion
measuring >10 mm in size and 63% lesion appeared as
hypoechoic and 26 isoechoic lesions. Although, the
ultrasonography of neck successfully detected lymph
node involvement in 24 (60%) thyroid cancer patients but
it failed in another 6 (15%). The infiltration into
oesophagus was seen in two cases and assessment could
not be carried out in another two for lack of compliance
by the patients compliance and experienced
ultrasonologist. The infiltration into straps muscle and
carotid sheath was also seen in two patients. The average
sensitivity and specificity of ultrasound in detecting
malignant thyroid cancer was 87.5% and 95.8%,
respectively. On clinical staging using USG and CT scan,
the 12 (37.5%) vs. 12 (37.5%) were stages-1, 10 (31.25%)
vs. 6 (18.75%) stage-I1, 6 (18.75%) vs. 8 (25.00%) stage-
Il and 4 (12.50%) vs. 6 (18.75%), respectively.
However, after histopathogical examination of resected
thyroid cancer specimen, none in stage-1, 10 (31.25%)
stage-11, 20 (62.50%) stage-11l and 2 (6.25%) had Stage-
IV thyroid cancer. CT scan was done in 38 patients and
abandoned in two due to large thyroid cancer and
respiratory distress in lying down position. Majority of
thyroid cancers appeared hypodense area in normal, less
hyperdense thyroid gland. CT scan accurately detected
tumour measuring >1 cm size and lymph node
involvement in all except in 4 cases. Although, CT scan
has its limitations in detecting involved lymph nodes <1
cm size but it better visualized lymph nodes compared to
USG. The infiltration of straps muscles and carotid
sheaths was seen in 10 patients but confirmed
histopathologically in 4 patients only and in remaining, it
was adherent to straps muscles.

The results in our study were comparable to study done
by Jainulabdeen et al in 23 patients, who also observed
that USG and CECT had sensitivity and specificity of
71.4% and 33.3% and 52.4% and 66.7%, respectively in
determining malignant nodule.?® The lymph node staging
on histopathological findings was also in agreement with
USG in 65-2% and CECT in 65.2% patients, thus they
concluded that CECT should be used as an adjuvant to
USG in the clinical staging of disease and to determine
extent of disease.’® Our study was also comparable to
study done by Na et al, who compared USG and CT in
the preoperative staging of papillary thyroid carcinoma in
299 patients and for primary thyroid cancer >1 cm size,
the USG and CT had sensitivity and specificity of 66.1%
vs.71.2% and 74.5% vs. 88.1%, respectively but when
both were used, the sensitivity and specificity increased
to became 77.3% and 59.6%, respectively.” For the
assessment of lateral compartmental lymph nodes, the
USG and CT had sensitivity and specificity of 94.6% vs.
78.4% and 50% vs. 100%, respectively but when both

were used, the sensitivity and specificity increased to
became 97.3% and 50.0%, respectively. Thus, they
concluded that CT had greater sensitivity than USG alone
and USG with CT had greater sensitivity than CT alone
in evaluation of lateral lymph node metastases.?? The
variables sensitivity and specificity in different study can
be explained by the fact that ultrasound examination of
neck require some experience by ultrasonologist. The
experience gained by the ultrasonologist and refinement
in techniques of USG might be able improve the
sensitivity and specificity of ultrasonography in the
clinical TNM staging of thyroid cancer.”

In contrast, the high accuracy of CT scan in thyroid
cancer may be attributed to fact that it better delineate
calcifications, tissue plane and lymph nodes.? Therefore,
CT scan more accurately stage thyroid cancers with
potential to predict its prognosis. However, our study
revealed that CT scan also require improvement in its
technique to detect small size metastatic lymph nodes. It
may be possible that spiral or helical CT scan may be
able overcome this problem by detecting smaller size
thyroid cancer lesions and metastases to lymph nodes
through better delineating characters of lesion and its
surrounding structures. Till date, the exact impact of
magnetic resonance imaging in thyroid cancer staging is
yet to be seen by the majority of surgeons. Further, the
role of FFDG PET and PET/CT in preoperative imaging
of thyroid cancer is relatively new.®'®

CONCLUSION

The ultrasonography and CT scan of neck and it
correlation with operative and histopathogical finding of
resected thyroid cancer specimens revealed that both the
method are very good in clinically stage thyroid cancer
with high sensitivity and specificity but CT scan is far
better for the purpose, attributed to fact that it better
delineate calcifications, tissue plane and lymph nodes..
Thus, it is concluded that CT scan is better in staging of
thyroid cancers.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Nortan JA, Doppmann JL, Jensen RT. Cancer of
Endocrine System: In Hellman DVT, Rosenberg
SA, eds. Cancer Principals and Practice of
Oncology. Philadelphia: JB Lippincott Company;
1989: 1269-1284.

2. Yamamto Y, Maeda T, lzumi K, Otuska H. Occult
papillary carcinoma of the thyroid cancer.
1990;65:1173-9.

3. ICMR, Estimates based on weighted average of data
from Bangalore, Bombay, Chandigarh, Dibrugarh,
Madras, Trivandrum. Annual Report, 1986.

International Surgery Journal | August 2019 | Vol 6 | Issue 8 Page 2939



10.

11.

12.

13.

14.

Chandra M et al. Int Surg J. 2019 Aug;6(8):2935-2940

Kebeve E, Clark OH. Differentiated thyroid cancer

‘complete rational approach’. World J Surg.
2005;24:942-51.
Bebasst CA, Mechlis-Frish S, Hirsch D.

Clinicopathological characteristic and long term
outcomes in patients with distant metastases from
differentiated thyroid cancer. World J Surg.
2006;30;1088-95.

Baudin E, Schulmberger M. New therapeutic
approach for metastatic thyroid carcinoma. Lancet
Oncol. 2007;8:148-56.

Thijs LG. Diagnostic ultrasound in clinical thyroid
investigations. J Clin Endocr. 1971;32:709-16.
Sutton RT, Reading CC, Charboncau JW, James
EM, Grant CS, Hay ID. US-Guided Biopsy of neck
masses in post-operative management of patients
with thyroid cancer. Radiology. 1988;168:769-72.
Gorman B, Charboneau JW, James EM, Reading
CC, Wold LE, Grant CS, et al. Medullary thyroid
carcinoma; Role of high resolution USG. Radiology.
1987;162:147-50.

Frank K, Raw F, Lorenj D, Herfarth C, Ziegler R.
Importance of ultrasound examination for the follow
up of medullary thyroid carcinoma: Comparison
with other localization methods. Hanry Ford Hosp
Med J. 1987;35:122-3.

Siemeone JF, Daniels GH, Muller PR, Maloof F,
vanSonenberg, Hall DA, et al. High-resolution real
time sonography of thyroid.  Radiology.
1982;145:431-5.

Gretchan AW, Goodling. Sonography of thyroid and
parathyroids. Radiolo Clinic of North Am.
1993;31(5):967-89.

Papini E, Guglielmi R, Bianchini A, Crescenzi A,
Taccogna A, Nardi F, et al. Risk of malignancy in
nonpalpable thyroid nodules: predictive value of
ultrasound and colour-doppler features. J Clin
Endocrinol Metab. 2002;87:1941-6.

Friedman M, Torium DM, Mafee M. Diagnostic
imaging techniques in thyroid cancer. Am J Surg.
1988;155:215-23.

15.

16.

17.

18.

19.

20.

21.

22.

Mc Shane DF, Freeman JL, Noyek AM, Steinhardt
MI. A review of conventional and CT imaging in
the evaluation of thyroid malignancies. J
Otolaryngol. 1967;16:1-9.

Nakasagenea H, Yeh HC, Bernad S, Wolfe.
Visualization of the thyroid gland with computed
tomography. Radiology. 1977;123:368.

Syehave P. Surgical pathology of thyroid gland:
Diagnostic contribution of computed tomography.
Acta Otorhinolaryngol Belg. 1987;41:677-84.
Morrison SA, Suh H, Hodin RA. The Surgical
Management of Thyroid Cancer. Rambam
Maimonides Med J. 2014;5(2):e0008.

Mafee MF, Rasouli F, Spigos DG, Valvassori GE,
Friedman M, Capek V, et al. Magnetic resonance
imaging in the diagnosis of Non-Squamous Tumor
of head and neck. Otolaryngeal Clinic North Am.
1986;19:523.

Jainulabdeen T, Ramaswamy B, Devaraja K,
Paruthikunnan SM, Bhandrekar AM. Preoperative
Staging of Differentiated Thyroid Carcinomas:
Comparison of USG and CT with Intraoperative
Findings and Histopathology. Indian J Otolaryngol.
Head Neck Surg. 2019. Awvailable at:
https://doi.org/10.1007/s12070-019-01663.

Choi JS, Kim J, Kwak JY, Kim MJ, Chang HS, Kim
EK. Preoperative staging of papillary thyroid
carcinoma: comparison of ultrasound imaging and
CT. AJR Am J Roentgenol. 2009;193(3):871-8.

Na DK, Choi YJ, Choi SH, Kook SH, Park HJ.
Evaluation of cervical lymph node metastasis in
thyroid cancer patients using real-time CT-
navigated ultrasonography: preliminary study.
Ultrasonography. 2015:34:39-44.

Cite this article as: Chandra M, Kundu R, Kochhar
S. The value of clinical staging of thyroid cancer
using ultrasonography and CT scan and its
correlation with intraoperative and histopathological
findings. Int Surg J 2019;6:2935-40.

International Surgery Journal | August 2019 | Vol 6 | Issue 8 Page 2940



