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Abstract

Thyroid surgery is generally recommended for malignant conditions and for some benign thyroid disorders. Many patients report
weight gain after thyroidectomy especially during the first months following surgery. Studies on patients with Graves’ disease treated
either with antithyroid drugs or radioiodine confirm that these patients frequently gain weight after restoration of thyroid function.
Other studies have also shown that there is considerable weight gain after thyroidectomy for both nodular goiter and thyroid cancer.
Transient hypothyroidism during the postoperative period is often thought to be associated with weight gain after thyroidectomy.
The role of a number of adipocytokines and their interaction with the thyroid function has been investigated in the pathogenesis of
weight changes. Levothyroxine replacement or suppressive therapy after thyroidectomy has a different impact on the metabolic param-
eters independent of TSH levels. The long-term effects of the impaired T3/T4 ratio are not fully understood as there are no sensitive
markers to assess the biological response of target organs and tissues. Future studies are needed to identify such parameters, provide new
considerations for the treatment of patients after total thyroidectomy, and help determine individual target hormone levels to ensure a
sustained euthyroid state.
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INTRODUCTION

Thyroid disorders are among the most common endocrine
diseases. The main therapeutic approaches for different
thyroid conditions include medication, radioiodine, and
surgical treatment. Thyroid surgery is recommended for
malignant conditions as well as for some benign thyroid
disorders. Many patients report unintentional weight gain
after thyroidectomy and most of them consider surgery
to be the potential underlying cause. Weight changes are
most pronounced during the first months following the
intervention despite patients’ efforts to diet and exercise.

Weight changes in patients after
treatment of Graves' disease

Early studies have been focused on weight gain after treat-
ment in patients with Graves' disease and the proposed
effects of the treatment modality (antithyroid drugs, ra-
dioiodine or surgery) on the degree of weight changes.!”®
Observational studies on patients with Graves disease
treated either with antithyroid drugs or radioiodine con-
firm the weight gain tendency after restoration of thyroid
function.>> Pearce et al.> demonstrated weight gain in all
patients with Graves’ disease one year after treatment ini-
tiation regardless of the treatment modality (antithyroid
medications, radioiodine, or surgical treatment), the great-
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est weight gain being observed over the first three months.
Weight gain (mean 5.42 kg) was also found by Dale at al.
in patients with thyrotoxicosis after normalization of thy-
roid-stimulating hormone (TSH) proposing pre-existing
obesity, weight loss during the active thyrotoxic phase and
the duration of follow-up as risk factors. Of note, the es-
tablished weight gain in this study was significantly greater
in patients undergoing thyroidectomy than in those treat-
ed with radioiodine or antithyroid drugs (10.27+2.56 vs.
4.75%0.57 vs. 5.16+0.63 kg, respectively, p=0.007).> In addi-
tion, the development of hypothyroidism while on levothy-
roxine treatment was associated with further weight gain.!2
However, Schneider et al.® demonstrated that compared to
patients initially treated with radioiodine, patients under-
going thyroidectomy as a first choice treatment option were
less likely to gain weight during the postoperative period.

The results of the aforementioned studies suggest that
the observed weight gain is independent of the natural
course of the disease!"* which leads to rapid weight re-gain
after restoration of euthyroid state’. The fact that Graves’
disease is currently being diagnosed at an earlier stage
makes it less likely that considerable weight loss will occur
prior to initiation of therapy.

Weight changes in euthyroid patients
undergoing thyroid surgery

The effect of thyroid surgery on body weight in euthyroid
patients is unclear. Low-quality evidence from a recent sys-
tematic review and meta-analysis suggests no significant
impact of surgery for thyroid cancer or nodules on patients’
body weight.® Of interest are studies in patients undergo-
ing thyroidectomy for non-toxic nodular goiter in whom
weight gain after surgery is not related to thyroid hyper-
activity and subsequent restoration of initial body weight.’
There was more pronounced weight gain in patients after
thyroidectomy than in those with autoimmune hypothy-
roidism with the largest increase seen in postmenopausal
women compared to premenopausal women (4.4 vs. 2.3
kg, p=0.007) or men (4.4 vs. 2.5 kg, p=0.013).° In a retro-
spective study of 267 patients after thyroidectomy Rotondi
et al.!” reported significant weight gain 9 months after the
intervention in more than 50% of the cases irrespective of
the surgical indication (non-toxic nodular goiter, Graves’
disease, toxic nodular goiter, differentiated thyroid carci-
noma). Other studies have also shown considerable weight
gain after thyroidectomy for both nodular goiter® and thy-
roid cancer!!2 No relationship between TSH levels during
the follow-up period and the risk of weight gain was found
indicating that the only risk factor was the degree of initial
weight gain in the early postoperative period (40-60 days
after thyroidectomy).!® Moreover, Lang et al.'* found sig-
nificant weight gain over the first year after thyroid surgery
in patients with benign nodular goiter regardless of the ex-
tent of the resection. Changes in body weight were similar
in both patients after total thyroidectomy and after lobec-
tomy despite normal TSH levels. Significant weight gain
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in euthyroid patients following hemithyroidectomy for
benign goiter may be a clinical manifestation of perma-
nently reduced metabolic activity.!*

Early weight gain, in addition to being difficult to
reverse, may also favour a tendency to further gain weight.
This may be of particular importance in specific age groups
such as perimenopausal women or children in whom even
being overweight is a strong predictor of future obesity
development.!®> There are a number of studies that show
weight gain in children with Graves’ disease during the first
months after treatment and subsequent increase over the
following months.!®17

Hormonal dysfunction during
postoperative period as a risk factor

Another factor often thought to be associated with weight
gain after thyroidectomy is transient hypothyroidism
during the postoperative period.! In several studies, pa-
tients with Graves’ disease who developed hypothyroidism
on levothyroxine replacement after therapeutic interven-
tion showed the greatest weight gain. These data suggest
that normalization of TSH levels only by levothyroxine
substitution may lead to incomplete hormonal replace-
ment.! Clinical observations indicate that weight gain in
hypothyroidism is mainly caused by water retention and
that normalization of TSH leads to rapid weight recovery.'®
Despite the variations of TSH in the first months after
thyroidectomy Rotondi et al.!® did not found a relation-
ship between TSH values and the changes in body weight
during the postoperative period. The increase in patients’
body mass index (BMI) was independent of the underlying
cause for thyroidectomy as well as of the thyroid function
before and after the surgery assessed by serial TSH mea-
surement.'? The 24-hour TSH secretion was stable and was
not affected by BMI and age suggesting that the changes in
body weight following thyroidectomy were not related to
age and BMI prior to surgery."

Role of adipocytokines in thyroid
function and weight control

Based on the fact that leptin is involved in energy homeosta-
sis, enhances the expression of the TSH gene and increases
the conversion of thyroxine (T4) to triiodothyronine (T3)
through deiodinases, the potential role of this hormone in
body weight regulation in patients after thyroidectomy has
been a subject of substantial interest.2’ Hsieh et al.?! investi-
gated leptin levels in patients after surgery for differentiated
thyroid cancer before and during the first 6 months follow-
ing radioiodine ablation. They found a significant increase
in BMI and leptin levels across the changing hormonal
state from hypothyroidism to subclinical hyperthyroidism
depending on the free thyroxine (FT4) levels.?! In addition,
the state of transient hypothyroidism after levothyroxine
discontinuation was associated with decreased resistin
levels though its concentration did not correlate with TSH
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and thyroid hormone levels.”? Kaplan et al.> investigated
pre- and post-operative levels of a number of adipocyto-
kines in women undergoing thyroidectomy for multi-
nodular goiter. No significant changes were found in the
leptin, adiponectin, and resistin levels during the hypothy-
roid phase following thyroidectomy despite the significant
increases in body weight, BMI, adipose tissue, and serum
lipids in those women.?* Leptin levels in hypothyroid
women after thyroidectomy did not differ from those in
euthyroid controls and showed no correlation with thyroid
hormone levels.??* Data from previous studies on adipo-
cytokine levels in patients with thyroid dysfunction suggest
that the state of hypo- or hyperthyroidism is associated
with changes in adipocytokine levels which however are
not affected by thyroid function restoration.?>2

Impact of levothyroxine replacement or
suppressive therapy

Some investigators assume that weight gain during the
postoperative period may be due to inadequate levothy-
roxine replacement therapy."” This concept is supported
by the results of experimental studies showing that small
variations in levothyroxine dosage cause significant fluctu-
ations in basal metabolism rate even when TSH is main-
tained within the reference range.?” This was observed
also in population-based studies in which higher TSH lev-
els even within the normal range were associated with an
increased incidence of overweight/obesity.28?

In a number of studies, patients after thyroidectomy
for differentiated thyroid cancer were found to experi-
ence weight gain being on supraphysiological suppressive
levothyroxine treatment.!%!! The potential effect of inad-
equate substitution, if any, seems insignificant.!""!? In fact,
patients after thyroidectomy receiving suppressive levothy-
roxine doses showed a significant increase by 3.2% in body
weight during 3-to-5-year follow-up despite the suppressed
TSH levels.!! Sohn et al.** found a tendency for a significant
increase in BMI after surgery in women but not among
men with thyroid cancer during long-term follow-up. In
women on levothyroxine, suppressive therapy treatment
had no adverse effects on energy expenditure or body com-
position.?! Levothyroxine replacement therapy, however, is
associated with lower basal metabolism at rest despite the
normal TSH. This may be partially explained by the lower
levels of free triiodothyronine (FT3) suggesting that rela-
tive tissue hypothyroidism contributes to impaired energy
expenditure in levothyroxine replacement therapy.! In a
retrospective analysis by Gullo et al.3? of over 1800 patients
after thyroidectomy, 15.2% of the patients were found to
have lower levels of FT3 and 7.2% had higher values of FT4
compared to healthy individuals despite the similar normal
TSH levels. These results probably reflect the inadequate
peripheral deiodination and inability to compensate for the
lack of T3 secretion leading to impaired pituitary feedback
at TSH levels within the reference range.* Comparison of
some markers reflecting the biological activity of thyroid

hormones showed that patients after thyroidectomy were
in a hypothyroid state compared to baseline even when
TSH was maintained within normal ranges on levothy-
roxine treatment.’® The metabolic profile of patients with
mildly suppressed TSH values one year after thyroidectomy
did not differ from that prior to surgery and was closest
to euthyroid state.?® In patients after thyroidectomy, higher
suppressive doses of levothyroxine were required to main-
tain subnormal TSH values that provided FT3 levels and
metabolic parameters similar to pre-surgical values.>***

CONCLUSIONS

The review of literature raises the question about the pres-
ence of unidentified factors associated with levothyroxine
replacement therapy which lead to weight gain or wheth-
er weight changes are a result of the thyroidectomy itself
especially during the early postoperative period. The pos-
sible additional factors might include perioperative stress,
changes in the diet and lifestyle, sleep disorders, adherence to
the levothyroxine therapy, pharmacokinetic features of the
medication, and some psychological factors. The long-term
effects of the impaired T3/T4 ratio are not fully understood
as there are no sensitive markers to assess the biological re-
sponse of target organs and tissues. Future studies are need-
ed to identify such parameters, provide new considerations
for the treatment of patients after total thyroidectomy and
help determine individual target hormone levels to ensure
a sustained euthyroid state. These data would be useful in
the clinical approach for the treatment and follow-up of pa-
tients after thyroidectomy and the development of preven-
tive weight-loss strategies especially in high-risk groups.
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Pe3tome

Omeparyis Ha MIUTOBUAHOI XKe/le3e OOBIYHO PEKOMEHAYETCs IIPY 3/10KaueCTBEHHBIX HOBOOOPa3OBAHMAX U HEKOTOPBIX HOOpoKade-
CTBEHHBIX 3a00/IeBaHMAX UIMTOBUHOIL SKele3bl. MHOTMe MAaleHThl COOOIAI0T 06 yBeNMnIeHNN Beca IOCTIe TUPEOUIKTOMMUM, OCO-
OeHHO B IepBble MeCALBI IIOC/Ie OIepanun. VIcCIeToBaHus C yIacTueM MAI[IeHTOB ¢ OCHOBHBIM 3a00/IeBaHMeM, IOTy4aBIINX 100
AQHTUTUPEOVIHBIE ITPEIAPATHL, 1100 pajOaKTUBHBII 10/, IOATBEP>KAAIOT, YTO STH HALEHTHI YaCTO HAOMPAIOT BEC [IOCTIE BOCCTAHOB-
meHust GyHKLUM IUTOBUAHON Xeesbl. [Ipyrue MCCIefOBAHNs TakxKe IIOKa3asn, YTO HOC/Ie THPEOUAIKTOMNY HAbIIONaeTCsl 3HAIM-
Te/bHas MpubaBKa B Bece Kak IPM Y37I0BOM 300e, TaK I IIPY paKe LIMTOBUFHOIL Xere3bl. CIMTaeTCs, YTO TPAH3UTOPHBII TUIIOTUPEO3
B TI0CTIE0TIEPALIIOHHOM NIEpHOJie YaCTO CBA3aH C yBelnueHeM Beca II0cye TUPeOug3KTOMMN. Porb psAfa aiunonuTOKMHOB U UX B3au-
MofelicTBIe ¢ QYHKIMelT MUTOBUIHON >Ke/le3bl M3y4asach B IaTOTeHe3e M3MeHeHMs Beca.

3aMecTUTeNbHASA WIN IOJAB/IAONIAA Tepanys JIEBOTVPOKCHHOM IOCTIe TUPEOUISKTOMMUY II0-PasHOMY BIIMAET Ha MeTaboMdecKye
I1apaMeTpBbl, He3aBUCUMO OT YpoBHA TupeoTponHoro ropmoHa (TTT). lonrocpounslie addexTsl HapymeHHoro cooTHomenus T3 / T4
IIOJTHOCTBIO He BBIACHEHBI, TOCKOIBKY HET YyBCTBUTE/IbHBIX MApKEPOB /I OLIEHKM OMOIOIMYeCKOoil peaKIy OPTaHOB U TKaHeN-MM-
meHerr. Heo6xopyMbl janbHeIIe NCCIefOBAHNA I ONpefielleHNs TAKUX TapaMeTPOB, YTOOBI IPeJOCTABUTD HOBBIE IIPEIOKEHA
TI0 JIeYEeHMIO MALMEHTOB IIOCTIe TOTA/IbHOI TUPEOUI3KTOMMM Y IOMOYb OIIpENleNNTh MHAMBIU/ya/IbHbIE Ije/leBble yPOBHY FOPMOHOB i1
obecredeHNs JONTOCPOYHOTO Sy TUPEOUTHOTO CTATyCa.

KnwoueBble cnoBa

6asenoBa 60J1e3HD, IEBOTUPOKCUH, TUPEOTPOIIHBI TOPMOH, TUPEOUIAIKTOMNA, YBETNYEHIE Beca

838 Folia Medica | 2021 | Vol. 63 | No. 6



	_GoBack
	page2
	page5
	page8

