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Abstract Serum thyroglobulin (Tg) and thyroglobulin antibody (TgAb) levels are used to monitor
patients with differentiated thyroid cancer (DTC) after total thyroidectomy with or without
radioiodine (RAI) ablation. However, they are alsomeasured in patients who are treatedwith
thyroid lobectomy (TL)/hemithyroidectomy (HT). Data on the levels of Tg and its trend in
those undergoing TL/HT is sparse in India. We reviewed retrospective data of DTC patients
whounderwent TL/HTandwere followed-upwith postoperative Tg levels between 2015 and
2020.Outof247patients, 17hadundergoneeitherTLorHT,which includedpapillary thyroid
cancer (n¼12), follicular thyroid cancer (n¼4), and noninvasive follicular thyroid neoplasm
with papillary-like nuclear features (NIFTP) in 1 patient. All patients with DTC had tumor
size<4cm (T1/2, clinical N0,Mx). Themedian follow-upwas 15months (range, 1–125) and
themedianTg levelwas7.5ng/mL (interquartile range [IQR]; 3.6, 7.5) and ranged from0.9 to
36.7ng/mL. The median thyroid-stimulating hormone (TSH) level was 2.03 IU/L (IQR; 1.21,
3.59) and it ranged from 0.05 to 8.54 IU/L. As of last follow-up, none of them underwent
completion thyroidectomy; however, eight patients had a decline in Tg ranging from 8 to
64%, four patients had increase inTg ranging from 14 to 145%, three patients had stable Tg,
and one of them had an increase in TgAb titers. As per American Thyroid Association (ATA)
response-to-treatment category, six patients had indeterminate response, five patients had
biochemical incomplete response, fourpatientshadexcellent response, and twodidnothave
follow-upTgandTgAb levels.Whileabsolute valuesof Tgwerewell below30ng/mL in almost
all patients with HT/TL, the Tg trends were difficult to predict, and only 23% of patients were
able to satisfy the criteria for “excellent response” on follow-up. We suggest keeping this
factor in mind in follow-up and while counselling for HT in patients with low-risk DTC.
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Background

The 2015 American Thyroid Association (ATA) guidelines1

recommend thyroid lobectomy (TL) as the initial procedure
for patients with DTC � 1cm (if surgery is chosen, instead of
active surveillance), no extrathyroidal extension (ETE), no
clinical lymph nodal metastasis, no prior history of head and
neck irradiation, and no familial history of thyroid carcino-
ma. TL is also recommended for patients with DTC>1 cm
and� 4 cm (without ETE and clinical evidence of lymph node
[LN]metastasis), low-risk papillary thyroid cancer (PTC), and
follicular thyroid carcinoma (FTC).1 Neck ultrasonography
and serial serum thyroglobulin (Tg) measurements are more
preferred as follow-up tools than whole-body radioiodine
(RAI) scans.1 The NCCN guidelines recommendmeasuring Tg
and thyroglobulin antibody (TgAb) 6 to 12 weeks after initial
surgery and assessing trend patterns in TL patients. While
the ATA response-to-treatment classification is focused on
patients undergoing total thyroidectomy (TT) with or with-
out RAI remnant ablation, it can also be applied to patients
with DTC undergoing TL or hemithyroidectomy (HT)without
RAI remnant ablation, by using modified definitions of the
response-to-therapy categories (►Table 1).3 Recent studies
showed that the response-to-treatment systemwas effective
for modifying the initial risk estimates of structural
recurrence/persistence and provided valuable information
for predicting structural recurrence even in TL patients.
Although specific criteria for distinguishing normal residual
thyroid tissue from persistent or recurrent thyroid cancer
have not been defined, most patients with an excellent
response have a serum Tg level<30ng/mL, undetectable
TgAb, and negative imaging (mostly a normal ultrasound
of the neck) (►Table 1). A rising value of Tg over time is
suspicious for thyroid cancer (or growth of normal thyroid
tissue). Those with detectable TgAb would be considered to
be “indeterminate” ATA response to treatment and those
with rising titers of Tg and/or TgAb antibodies are regarded
as “biochemical incomplete” response (►Table 1). Any struc-

tural evidence of cancer detected either by ultrasound or
cross-sectional or functional imaging is regarded as “struc-
turally incomplete response,” regardless of the levels of Tg or
TgAb. Data on Tg levels and trends of Tg in patients who have
undergone TL/HT is limited from India. In this study, we
reviewed and assessed the Tg and TgAb levels during the
follow-up in patients who underwent HT.

Materials and Methods

We reviewed retrospective data of patients with thyroid
cancer who had followed-up at Narayana Hrudayalaya Hos-
pitals, Bangalore, between 2015 and 2020. We included only
patients who underwent TL/HT either in our institution or
elsewhere for DTC. Decisions on the extent of surgerywere at
the discretion of the treating physician, with consideration
for patient preference. Patients with a minimum follow-up
period of 3 months and who had sufficient data on Tg and
TgAb levels during follow-up were included. Any patients
with histopathological diagnoses other than FTC/PTC, or
with cervical lymph node metastases, or distant metastases
were excluded from the analysis. All patients underwent Tg
and TgAb during follow-up, using immunochemilumines-
cent assay with Roche Cobas C311 analyzer (Roche Diagnos-
tics GmbH, Mannheim, Germany) from 2010 to
September 2017 with lower limit of detection of 0.4 ng/mL
and ADVIA Centaur xPT immunoassay system (Siemens
Healthcare Diagnostics Inc., Tarrytown, NY, USA) from Octo-
ber 2017 to date with lower limit of detection of 1.6 ng/mL.
TgAb was simultaneously assayed with normal titers be-
tween 0 to 115 IU/mL (Roche Cobas C311) and 0 to 60 IU/mL
(ADVIACentaur xPT). Disease stagewas determined based on
the eighth edition of the American Joint Committee on
Cancer (AJCC) staging system, and response to treatment
was categorized using ATA response to treatment.1,6 The
follow-upperiodwasdefined as the timebetween removal of
the first lobe and the last documented laboratory tests for
thyroid-stimulating hormone (TSH), Tg and TgAb. Patients
received thyroxine replacement to maintain TSH levels be-
tween 0.5 to 2.5 IU/L on follow-up, and Tg levels on compa-
rable and similar levels of TSH were analyzed.

Statistical Methods

Data was analyzed using SPSS (IBM SPSS Statistics for Win-
dows, Version 20.0. Armonk, NY: IBM Corp) for descriptive
and inferential statistics. Categorical data are presented in
terms of number and percentage, whereas continuous data
are presented as mean and standard deviation (SD) or
median and range.

Results

A total of 247 charts were reviewed, out of whom 17 patients
have undergone either TL/HT. Therewere 13 females, and the
mean� SD (range) age of these patients was 35� 12 (16–59)
years. The complete details of basic and clinical details of the

Table 1 Response to treatment definitions after initial TL3

Excellent response Stable, nonstimulated Tg level <30
ng/mL and undetectable TgAb and
negative imaging

Biochemical incomplete
response

Nonstimulated Tg level>30 ng/mL
or
increasing Tg level values over time
with similar TSH levels
or
increasing TgAb levels
and
negative imaging

Structural incomplete
response

Structural or functional evidence of
disease regardless of Tg or TgAb

Indeterminate response Nonspecific findings on imaging
studies
or
TgAb levels stable or declining in the
absence of structural or functional
disease

Abbreviations: Tg, thyroglobulin; TgAb, thyroglobulin antibody; TL,
thyroid lobectomy; TSH, thyroid-stimulating hormone.
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HT patients are presented in ►Table 2. Among the 17
patients, 12 had PTC (10 classic and 2 follicular variant), 4
had FTC, and one had noninvasive follicular thyroid neo-
plasm with papillary-like nuclear features (NIFTP). All the
PTC and FTC were less than 4 cm (tumor stage T1 or T2 with
clinical N0). Fourteen patients were on thyroxine replace-
ment therapy. After amedian follow-up of 15months (range,
1–125), the median Tg level was 7.5 ng/mL (interquartile
range [IQR]; 3.6, 7.5) and it ranges from0.9 to 36.7 ng/mL. The
medianTSH levelwas 2.03 IU/L (IQR; 1.21, 3.59) and it ranges
from 0.05 to 8.54 IU/L. At the end of follow-up, 8 patients had
decline in Tg (ranging from 1–20 ng/mL; range 7.7–63.5%)
with 7 patients having undetectable TgAb and 2 patients
having TgAb in the normal range (18–20 IU/mL) and 4
patients had increase in Tg (1, 3, 3.5, and 11, respectively;
range 13.6–144.7%), and all these patients had undetectable
TgAb antibodies; 3 patients had stable Tg, with two patients
having undetectable antibodies and one of them having
three-fold increase in TgAb titers. Two patients had fol-
lowed-up less than 6 months and did not have a follow-up
Tg or TgAb. No patient had suspicious nodules in the opposite
lobe or suspicious lymphnodes on ultrasound of the neck. No
patient underwent completion thyroidectomy as of current
follow-up information. As per ATA response to treatment
category, 6 patients had indeterminate response (35%), 5
patients had biochemical incomplete response (29%), and 4
patients had excellent response (23%).

Discussion

With the increasing prevalence of low-risk DTC among
patients, individualized treatment with emphasis on risk-
adapted approach is recommended.7 HT is adequate in the
management of DTC patients, if a 1% risk of recurrence to the
remnant thyroid is accepted.6 This is a more conservative
approach, and a follow-up strategy has been suggested in
recent literature, which shows that the therapeutic efficacy
of TL is comparable with that of TT.1 It has been recom-
mended that regular neck ultrasound and serum Tg meas-
urements are essential in the follow-up of these patients.5

The prognostic value of Tg following TL for DTC has gained
interest in recent years as part of a paradigm shift aimed at
risk-adapted, individualized therapy and follow-up. Vais-
mann et al suggested that in the follow-up of lobectomy
patients, any increase or decrease in serum Tg levels bymore
than 20% in two consecutive measurements was clinically
significant, and they suggested that stable or decreased
serum Tg levels was associated with a lower probability of
recurrence.4 A recent study from Israel find that serum Tg
used independently is of limited value for predicting or
detecting disease recurrence following TL.8 While Tg is a
well-established component of the 2015 ATA response-to-
treatment system following TTwith or without iodine abla-
tion, its interpretation following TL/HT is challenging. This is
due to Tg produced by the remaining lobe, which shows
considerable interpatient variability due to lobe size, TSH
levels, lymphocytic thyroiditis, thyroid nodules, iodine sta-
tus, and other factors. If a lobe produces about half the Tg

produced by the intact thyroid gland (range 20–60ng/mL),
then small amounts of Tg produced by persistent/recurrent
cancer tissue might go unnoticed within the total amount
measured. Despite this challenge, Momesso et al suggested
based on neck ultrasound and basal Tg levels, a Tg threshold
of<30 ng/mL in the absence of antibodies for the definition
of excellent response to therapy.3,5 But, Park et al reported
that serum Tg levels in TL/HT patients increased gradually
without definite evidence of disease recurrence during the
follow-up, suggesting a compensatory increase of the rem-
nant thyroid tissue after lobectomy, which may have con-
tributed to the increase seen in the serum Tg levels. They also
found that decreased or stable serum Tg levels did not
guarantee a lower probability of recurrence.9 Similarly, Ritter
et al showed that there was an overlap between Tg levels in
patients who underwent TL/HT and those who had disease
recurrence (22.5 � 22.3 ng/mL) and those who did not (11.3
� 13.8 ng/ml), with no threshold that could distinguish
between the two groups.8 They also noted that, although
in half the caseswith recurrence, therewas a steady rise inTg
levels during follow-up, this was also observed in 34% of the
nonrecurrent group. They concluded that both basal Tg levels
and increasing Tg levels during follow-upwere not indicators
of disease recurrence.

There are some practical issues applying the Tg cutoff
levels to decide on ATA response-to-treatment classification.
The presence of detectable “normal level” titers of TgAb can
also affect the level of Tg and this ismost relevant whenTgAb
titers go down and Tg levels increase. The relevance of these
changes are unclear. Rising TgAb titers also pose another
difficulty to the clinicians. The biggest challenge of HT is the
inability to accurately stage the disease, in viewof not doing a
RAI whole body scan. In our study, the proportion of patients
achieving excellent response to treatment was better (30%)
in the TT cohort comparedwith only 23% of thosewith TL/HT
cohort. Most patients with HT/TL have detectable but “nor-
mal range” TgAb and some indeterminate ultrasound lesions
which place them in the “indeterminate category.” We feel
that interpretation of Tg levels in HT is complex and leads to
difficulties in counselling and “comforting” the patient. We
are limited by a small sample of retrospective observation,
and also have not correlated Tg levels with presence of
nodules in the contralateral lobe or background of thyroiditis
and iodine status. However, we were able to show that the
levels of Tg after HT were well within the accepted range
of<30 ng/mL as quoted in the literature, however the trend
of Tg and impact of TgAb on Tg levels makes interpretation
complex on follow-up.

Conclusion

At a median follow-up of 15 months in patients who under-
went TL/HT, the median Tg level was 7.5 ng/mL, and Tg levels
were either stable or decreased in 65% of the patients. While
absolute values of Tg are well below 30ng/mL in almost all
patients with HT/TL, the Tg trends are difficult to predict and
only 23% of patients were able to satisfy the criteria for
“excellent response” on follow-up. While carefully selected
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patients with “low-risk” DTC can be followed up after TL/HT
with serial Tg/TgAb and neck sonography, one needs to
understand the complexity in interpretation of Tg/TgAb
levels on follow-up and consider this aspect while recom-
mending HT in “low-risk” DTC.
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