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Localization and Amount of Thyroid Remnant in Totally

‘Thyroidectomized

Total Tiroidektomi Sonras: Kalan Bakiye Tiroid Dokusunun
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Objective: To determine the frequency, localization and
amount of thyroid remnant in extracapsular thyroidec-
tomized patients.

Methods: We postoperatively evaluated the thyroid bed
of 38 totally thyroidectomized patients using thyroid
scintigraphy, a thyroid uptake study and bilateral neck
ultrasonography (US) to determine the extent of residual
thyroid tissues.

Results: In scintigraphic assessment, thyroid remnant
was not seen in the thyroid bed in 13 cases, minimal

Amag: Ekstrakapsiiler tiroidektomili hastalarda tiroid
doku kalintisinin sikligi, miktari ve yerlesim yerini be-
lirlemek.

Yontemler: Total tiroidektomi yapilan 38 hastanin
postoperative donemde tiroid yatagi ultrasonografi,
tiroid sintigrafisi ve tiroid uptake alimi 6l¢timi ile de-
gerlendirdik ve residiv tiroid doku varligina baktik.

Bulgular: On ¢ hastada tiroid sintigrafisinde tiroid

dokusu tespit edilmedi. On bes hastada minimal tiroid
dokusu, 10 hastada ise goriilebilir tiroid dokusu tespit

Introduction

thyroid remnant was detected in 15 cases, and visible
uptake was seen in 10 cases. Ultrasonographic findings
revealed the presence of remnant in 12 cases. However,
US did not detect all remnant tissues diagnosed by T'S.

Conclusion: This study demonstrates that minimal thy-
roid remnant is left in the majority of cases, even after
extracapsular total thyroidectomy, especially in the up-
per and middle zones.

Key Words: Thyroid remnant, thyroid scintigraphy, thyroid
uptake, ultrasonography, thyroidectomy

edildi. Ultrasonografik incelemede ise sadece 12 hastada
tiroid dokusu goriilda. Fakat sintigrafi ile tiroid dokusu
tespit edilen hastalarda ultrasonografi ile tiroid dokusu
gortilmedi.

Sonug: Total tiroidektomi esnasinda ¢ogu hastada mi-
nimal tiroid dokusu birakilmaktadir. Fakat bunlarin bir
kismi ultrasonografi ile gorilmemektedir.

Anahtar Kelimeler: Tiroid bakiyesi, tiroid sintigrafisi,
tiroid uptake, ultrasonografi, tiroidektomi

Surgical treatment is performed in cases of thyroid cancers and for multinodular and nodular goitres with
atypical ultrasonographic or scintigraphic findings. Various surgical techniques have been described and
many surgeons develop their own approaches over time. Among these, extracapsular thyroidectomy is safe
and is presently the most preferred approach. However, even with this established technique, a number of
complications may develop, including recurrent laryngeal nerve injury, hypothyroidism, hypoparathyroidism
and recurrence of disease. Residual glandular tissue may lead to recurrence, which is especially important in
thyroid cancer cases. Suitable and confident surgery is the best way to prevent recurrence, additional therapy
and reoperation (1, 2). Neck ultrasonography (US), thyroid scintigraphy (T'S) and measurement of serum
thyroid stimulating hormone (TSH) levels are useful methods for the detection of thyroid tissue remnant.

In this study, we postoperatively evaluated the thyroid bed of 38 totally thyroidectomized patients using
neck US, TS and uptake measurements. The aim was to determine the frequency, localization and amount
of thyroid remnant in extracapsular thyroidectomized patients.

Methods

Thirty-eight totally thyroidectomized patients (7 male, 31 female) ranging in age from 28 to 64 years (mean
age was 51+12 years) participated in this prospective study. Before surgery, fine needle aspiration biopsy
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was performed in all cases. For multinodular goitre, suspicious
nodules were identified by the presence of any combination of
the following: a dominant nodule (the largest or enlarging) or
hypoechoic nodules, poorly defined nodule borders, calcifica-
tions (microcalcification producing echogenic foci) or increased
central vasculature of a nodule, a linear internal echo parallel
to the surrounding tissue plane, or an echogenic focus larger
than a microcalcification. The decision for total thyroidectomy
was based on the presence of a family history of thyroid cancer,
atypical US findings, a rapidly growing nodule or nodules, and
a positive preoperative biopsy. Patients with cervical node me-
tastasis, history of neck or thyroid surgery, or a history of head
and neck irradiation were excluded from the study. All patients
provided written informed consent to participate in the study.
'This investigation was approved by the local ethics committee.
Extracapsular total thyroidectomy was performed on all cases by
the same surgical team in our institution. During surgery, the
bilateral recurrent laryngeal nerve (RLN) was exposed up to its
point of entry through the cricothyroid membrane. Injury to the
parathyroid glands was avoided. Vascular structures were ligated
separately and as close as possible to the thyroid gland bilaterally
in either the upper or lower zones. Postoperatively, patients were
hospitalized for 48 h to follow up serum ionized calcium.

Patients did not receive L-thyroxin therapy until 4-6 weeks
postoperatively. After this period, patients had a high serum
TSH level. As a result, the possibility of detecting a thyroid
remnant increased during this period. Thyroid scintigraphy, a
thyroid uptake study and a bilateral neck US were conducted
to determine the extent of residual thyroid tissues. Free thy-
roxin (FT4) and TSH concentrations were also measured in
the hypothyroid state. For scintigraphic examination and uptake
measurement, a Siemens E-CAM gamma camera with pinhole
and low energy high-resolution collimators was used following
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Figure 1. No thyroid remnant
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an intravenous injection of 185 MBq Tc-99m Pertechnetate.
Scintigraphic images were obtained on a 128x128 matrix and
at zoom 2. Images of the syringe were obtained before and af-
ter radiopharmaceutical injection for uptake calculation. The
remnant uptakes and the corresponding areas were determined
by quantitative evaluation of the scintigraphic remnant counts.
Patients were grouped into three groups according to uptake.
Group 1 consisted of patients with no uptake, Group 2 con-
sisted of cases with uptake less than 0.1% (minimal uptake), and
Group 3 consisted of cases with uptake exceeding 0.1% (visible
uptake). The primary criterion for successful surgery was defined
as no visible uptake or, if visible, less than 0.1% on thyroid scan
performed just after surgery, within 1 month before thyroid hor-
mone replacement. Neck US was performed using a linear mul-
tifrequency 7.5-10 mHz small parts transducer, integrated by
colour Doppler examination at least 6 weeks after surgery. In the
presence of any collection or significant oedema on the thyroid
bed, US was performed after resolution of collection or oedema.
'The incidence of thyroid remnant, volume and count, location
(upper, middle, lower zones), and US findings were evaluated
and analysed statistically.

Statistical analysis

Results are expressed as mean+SD for laboratory data and as
percentage for the groups of subjects. Student’s t test was used
to compare differences between measurements. A significant

difference was defined as p<0.05.
Results

A single nodule was present in 9 (23%) patients and multinodu-
lar goitre was present in the remaining 29 (77%) cases. While 34
(89%) of them had benign cytology, the remaining four (11%)
had malignant cytology (three papillary carcinoma, one Hiirthle

cell carcinoma) preoperatively. However, in two benign cases

Figure 2. Minimal thyroid remnant
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Figure 3. Visible thyroid uptake

Table 1. Localization and amount of remnant in thyroid bed.

Zones 1 cm? (n) 2 cm? (n) Total (n)
Upper zones 5 7 12
Middle zones 5 8 13
Lower zones 2 2 4

with a single nodule, papillary cancer was diagnosed after post-
operative histological analysis. During whole body scans, serum
T'SH levels were always above the normal range. The mean (+SD)
serum T'SH concentration was 62.3+39.7 mIU/L. TSH levels
were under 30 mIU/L, but above the normal range in seven cases
with positive scintigraphy for remnant tissue. In the remaining 31
cases, serum T'SH levels were above 30 mIU/L. Negative cases on

(n=13) also had serum TSH levels above 30 mIU/L.

In scintigraphic assessment, thyroid remnant was not seen in
the thyroid bed in 13 (34%) cases, minimal thyroid remnant was
detected in 15 (39%) cases, and visible uptake was seen in 10

(26%) cases (Figures 1-3).

All 25 (65%) patients with minimally visible and visible uptake
showed residual thyroid tissue in the thyroid bed at the post-sur-
gical scan. In general, remnants were demonstrated in one zone,
but in three cases, remnants were found in more than one zone.
The localization and amount of remnant is shown in Table 1.The
location of remnant in the upper and middle zones on both sides

was statistically significant (p=0.005).

Ultrasonographical revealed the presence of remnant findings
in 12 (31%) cases. In one case, remnant was detected in two
different zones. However, US did not detect all remnant tissues

diagnosed with TS.
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Among five papillary carcinoma cases, three cases showed no
residual thyroid tissue in the thyroid bed in either the US or TS
examination. In one papillary cancer case, remnant was detected
in the left middle zone via US (1 cm?) and TS (uptake 0.1%). In
the other case, although US was negative for thyroid remnant,
TS showed minimal visible uptake. In one Hurthle cell cancer
case, remnant was detected in the right middle zone via US

(1 cm?) and TS (uptake: 0.2%).

Discussion

This study demonstrates that minimal thyroid remnant re-
mains in the majority of cases, even after extracapsular total
thyroidectomy. Several studies have shown that minimal visible
remnant in the thyroid bed has no clinical importance and does
not affect the subsequent follow-up and outcome (3, 4). Sal-
vatori et al. (5) detected residual thyroid tissue following total
thyroidectomy in 670 out of 720 patients. They showed that
most thyroid remnants were contralateral to the tumour site
and were even observed outside the thyroid bed. In our study,
the upper and middle zones were the most common sites of
remnants in the thyroid bed. This might be because a very small
remnant of tissue (less than a fraction of a gram) is often left
in the region of the ligament of Berry in order to protect the
recurrent laryngeal nerve and the blood supply to the parathy-
roid glands after near-total thyroidectomy. Improper and inade-
quate skin incision, a large thyroid gland, inadequate experi-
mentation, lower competence of the surgeon, and inadequate
assistance during surgery are other possible reasons for such
remnants. Another reason might be the avoidance of injury
to the vascular supply of the parathyroid glands in near-total
thyroidectomy. Nodular or multinodular goitre has frequently
been observed following the use of US in thyroid disease. With
the development of technical US, even very small lesions less
than 3 mm diameter can be identified in the thyroid bed (6).
In this study, US was shown to be a sensitive method for the
detection of recurrent or persistent thyroid disease in patients
with total thyroidectomies and it can be used safely as an ef-
fective monitoring tool in patients with even minimal thyroid
remnant. One study reported that either 2D or 3D US images
are effective and sensitive methods for the evaluation of thyroid
nodules (7). However, in our study, thyroid scintigraphy and
uptake measurement were more sensitive diagnostic tests than
US for the detection of thyroid remnant, especially for minimal
thyroid remnant in the thyroid bed that is clinically negligible.
'This might be due to the presence of oedema or serous fluid
collection in the thyroid bed, which prevents the detection of
minimal thyroid tissue, despite the fact that we avoided per-
forming US too early, or could be due to higher remnant up-
take in hypothyroidism after total thyroidectomy, as described
by Snyder et al. (8). There are also several pathologies includ-
ing remnant thyroid tissue, benign reactive lymph nodes and
postoperative changes such as suture granulomas that mimic
tumour recurrence in the thyroid bed (9). Therefore, to assume a
role as a monitoring tool for patients with postoperative thyroid
cancer, a means of differentiating benign pathologies from tu-
mour recurrence should first be validated. It should be borne in
mind that thyroid ablation is needed in all thyroid cancer cases
with the exception of microcarcinomas.
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Although many controversies still surround thyroid surgery, in-
cluding total thyroidectomy, the increased incidence of thyroid
cancer in the normal population and its multicentric involvement,
as well as the increased risk of lymph node metastasis in thyroid
cancer, means that there is a general consensus about the prefer-
ence for total or near-total thyroidectomy (10). Another contro-
versy concerns the necessity of Iodine 131 ablation to ablate post-
surgical remnants. Therefore, to eliminate the risk of recurrence
and regional metastasis, the aim of the surgeon should be to leave
no thyroid remnant after total or total thyroidectomy:. It is well
known that ablation is not sufficient and additional surgery may
be required, especially in thyroid cancer cases. At this stage, the
surgical plan and competence of the surgeon are important. Pacini
et al. found that apparently successful ablation did not prevent the
recurrence of tumour, in contrast to data reported in the literature
(11). Therefore, leaving no thyroid remnant during surgery must
be the primary aim beside protection of the recurrent laryngeal
nerve and parathyroid glands during near-total thyroidectomy.

Conclusion

Extracapsular total thyroidectomy is the preferred surgical
method in many thyroid diseases. The aim of surgery in total
thyroidectomy should be to leave no thyroid remnant. The up-
per and middle zones are the most commonly involved sites
for remnants due to attempts to avoid injuries to the RLN and
parathyroid glands in these regions. Extra concentration is re-
quired while excising thyroid tissue from these sites. With care-
ful surgical techniques, thyroid remnant can be avoided.
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