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1Department of Research, Telemark Hospital, Skien, Norway
2Institute of Clinical Medicine, University of Oslo, Oslo, Norway
3Department of Research, Vestfold Hospital, Tønsberg, Norway
4Department of Breast and Endocrine Surgery, Stavanger University Hospital, Stavanger, Norway
5Department of Breast and Endocrine Surgery, Akershus University Hospital, Campus Oslo, Lørenskog, Norway
6Department of Breast and Endocrine Surgery, Telemark Hospital, Skien, Norway
7Department of Medicine, Telemark Hospital, Skien, Norway
8Department of Gastrointestinal Surgery, Stavanger University Hospital, Stavanger, Norway
9Department of Surgery, Telemark Hospital, Skien, Norway
10Department of Research, Stavanger University Hospital, Stavanger, Norway
11Department of Clinical Science, Faculty of Medicine, University of Bergen, Bergen, Norway
12Department of Mathematics and Physics, University of Stavanger, Stavanger, Norway
13Department of Clinical Science, University of Bergen, Bergen, Norway

Correspondence should be addressed to Geir Hof; hofg@sthf.no

Received 25 January 2024; Revised 6 March 2024; Accepted 26 March 2024; Published 4 April 2024

Academic Editor: Anjali Mishra

Copyright © 2024 Geir Hof et al. Tis is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. Despite adequate hormone substitution in Hashimoto disease, some patients may have persistent symptoms with
a possible autoimmune pathophysiology. A recent randomized trial (RCT) using patient-reported outcome measures as the
primary endpoint showed beneft in total thyroidectomy, but at a cost of high complication rates. Objective. To verify results from
the RCT in an observational study including a wider range of patients and explore means of predicting whomay beneft from such
surgery. Design. A total of 154 patients with Hashimoto disease, euthyroid with or without thyroid hormone substitution, and
persistent Hashimoto-related symptoms were subjected to total thyroidectomy and followed for 18months after surgery. Te
primary outcome was the General Health (GH) dimensional score in the Short Form-36 Health Survey (SF-36). Results. Eighteen
months after surgery, a clinically signifcant improvement in GH was seen, similar to the fndings in the previous RCT. Anti-TPO
antibody titers were markedly reduced after surgery, but preoperative titers or other preoperative parameters could not predict the
outcome of surgery. Tree (1.9%) of 154 patients experienced permanent unilateral recurrent nerve palsy and six (3.9%) ex-
perienced hypoparathyroidism after surgery. Conclusions. Tyroidectomy had a benefcial symptom-reducing efect in euthyroid
patients with Hashimoto disease and persistent symptoms. Te pathophysiology of residual symptoms remains unclear, and
surgical complication rates are high. If thyroidectomy is considered as a treatment option, it should be performed in dedicated
centers with experienced endocrine surgeons and as part of further studies on persistent symptoms. Tis trial is registered with
NCT-02319538.
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1. Introduction

Hashimoto disease is one of the most prevalent autoimmune
disorders worldwide [1]. In addition to gradual destruction
of the thyroid gland and a need for thyroid hormone
substitution, extra-thyroidal symptoms like chronic fatigue,
muscle and joint tenderness, dry mouth and eyes, and poor
sleep quality may persist in spite of adequate hormone
substitution [2, 3]. Tese extra-thyroidal symptoms have
been difcult to explain [4, 5]. It has been hypothesized that
persistent symptoms may be related to extra-thyroidal au-
toimmune reactions rather than hypothyroidism [6, 7] and
that complete removal of antigenic thyroid tissue may at-
tenuate the autoimmune response and relieve symptoms
[8, 9]. Tis hypothesis was supported by the fndings in
a randomized controlled trial (RCT) on total thyroidectomy
published after 18 and 36months of follow-up [10, 11].

Patients recruited into the above-mentioned RCT could
be considered as “end-of-the-road” patients in terms of
available treatment options and, therefore, highly motivated
for experimental treatment of persistent Hashimoto-related
symptoms. A long-lasting placebo efect of surgery could
therefore not be excluded [10, 12, 13]. Individuals in the
control group were informed that surgery could be an option
for them, if results after 18months of follow-up in the in-
tervention group suggested a benefcial efect of surgery.

In the present study, we tested the reproducibility of the
results from the RCT in an observational study of euthyroid
patients with Hashimoto disease, persistent symptoms de-
spite being euthyroid with or without thyroid hormone
substitution, and with a wider range of anti-TPO antibody
levels than in the RCT.

2. Methods

Design, methods, and recruitment into the RCT have pre-
viously been described in detail [10]. Furthermore, the re-
sults from the RCT have been published elsewhere [10, 11].
In brief, this is an open-label trial to which patients were
referred by their general practitioner to be considered for
inclusion in the RCT, which consisted of 150 patients
randomized 1 :1 to total thyroidectomy or supportive,
symptomatic, nonsurgical treatment. Depending on pre-
liminary results 18months after surgery (intervention
group—group 1) in the RCT, a surplus of patients referred
(n� 148) and the RCT control group (n� 75, totally 223
patients) were ofered thyroidectomy after at least 18months
of observation of the natural clinical course of the disease
(observation study groups 2–5—details in Supplementary
material). Similar to the RCT patients, eligible patients for
this observational study had persistent Hashimoto disease
symptoms despite being euthyroid with or without hormone
substitution and elevated levels of antithyroid peroxidase
(anti-TPO) antibodies (normal, <100 IU/mL) (Table 1,
Figure 1). Typical symptoms reported were fatigue, in-
creased need for sleep with reduced sleep quality, joint and
muscle tenderness, and dry mouth and eyes. Tis report is
limited to the observational subsets of patients (n� 223
patients).

Te primary outcome was the quality of life related to
health reported by the patient and measured with the
General Health (GH) dimensional score of the generic Short
Form-36 Health Survey questionnaire (SF-36). GH was
chosen as the most relevant variable to capture subjective
health perception assessed directly by the patient. Te other
SF-36 dimensional scores (bodily pain, mental health,
physical functioning, role emotional, role physical, social
functioning, and vitality) constituted secondary outcomes
together with serum anti-TPO antibody levels. Additionally,
total fatigue and the chronic fatigue dimensions were cal-
culated from the Fatigue Questionnaire (FQ) together with
a visual analog scale (VAS) with a fatigue score ranging from
0 (“no fatigue”) to 100mm (“fatigue as bad as it can be”).
Safety outcomes such as postoperative recurrent nerve palsy
and hypoparathyroidism were monitored. Te patients
underwent laryngoscopy in the Ear, Nose, andTroat (ENT)
department before and after surgery with up to one year of
follow-up if there were signs of recurrent nerve palsy. Te
ENT department was not part of the study team. Post-
operative nerve palsy or hypocalcemia that persisted beyond
12months was classifed as permanent adverse events of
surgery.

2.1. Statistical Analysis. For the primary outcome variable,
General Health, we calculated mean scores with 95% CI in
each treatment group at each time point. We used paired
samples t-tests to test for changes in scores from baseline to
18months after surgery. Te same confdence intervals and
t-tests were calculated for most of the secondary outcome
measures. For chronic fatigue, which is dichotomous, we
calculated proportions and diference in proportions with
95% CI using the Wilson score method [14], and the
McNemar test was used to test for diferences from baseline
to 18months. Te data for serum anti-TPO antibody titers
were highly skewed, and thus, we reported medians and used
bootstrapping to calculate CIs.

In the graphs showing changes in patient-reported
outcome measures (PROM) over time, we added a line
showing age- and sex-adjusted scores representing the av-
erage Norwegian background population [15, 16].

To further examine factors associated with improvement
in themain outcome variable in the observational groups, we
performed logistic regression analyses using as response
variable and improvement in GH from the last preoperative
measurement to 18months after surgery of at least 5.3, 8.2,
or 9.2 points, respectively, considered to be minimal clini-
cally important diference (MCID) depending on the
method used [17, 18]. Sex, age, complications, preoperative
GH scores, and anti-TPO antibody levels were included as
independent variables.

Data analyses were performed in SPSS version 26 (IBM)
and R version 4.2.2 [19].

3. Results

Altogether, 223 patients were distributed in the observa-
tional study groups as shown in Table 1. Although referred
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by their GP to be considered for the study, 69 (31%) patients
decided not to accept thyroidectomy as a treatment option
after 18months of run-in observation—fve of them due to
other incidental disease. In one case, surgery was restricted
to exploratory when per-operative judgment of the anatomy
concluded that thyroidectomy would be too risky. Of the 223
patients, 154 (69%) underwent total thyroidectomy. Ten
cases of microcarcinomas (4.5%) were incidental fndings
during histopathological examination of thyroidectomy
specimens.

Surgical complications occurred in 39 (25%) of 154 patients.
Tis included 11 cases of recurrent nerve palsy and 20 cases of
hypoparathyroidism. Nine of these were permanent—three
cases with unilateral recurrent nerve palsy and six cases with
hypocalcemia, altogether a 5.8% risk of permanent unilateral
recurrent nerve palsy or hypoparathyroidism.

In a multivariate logistic regression analysis exploring
the dependency of the PROM outcome on sex, age, com-
plications, and preoperative values for the anti-TPO anti-
body and the GH score, a low preoperative GH value was the
only variable associated with a clinically signifcant im-
provement in the GH score (Table 2). Substituting GH with
total fatigue in the model showed similar results (data not
shown).

PROMdata were missing for one out of 154 patients who
underwent thyroidectomy. Te SF-36 General Health score
improved during follow-up after thyroidectomy (Figure 2,
Supplementary Table 1). Analyses of data in the other SF-36
domains (bodily pain, mental health, physical functioning,
role emotional, role physical, social functioning, and vitality)
rendered similar results (Supplementary Table 1, Supple-
mentary Figures 1–7). Te same applied to total fatigue,
chronic fatigue, and fatigue VAS scoring (Supplementary
Figures 8–10).

Anti-TPO antibody values dropped markedly after
surgery (Figure 3). In the multivariate logistic regression
model, diferences in preoperative anti-TPO antibody
levels in the observational groups appeared not to afect
the outcome whether using a defned minimal clinical
improvement diference (MCID) of 5.3 score points
(Table 2), or higher (data not shown for 8.2 or 9.2 score
points or a 20% score improvement as thresholds for
improvement).

4. Discussion

Te results already published from our RCT showed that
total thyroidectomy has a benefcial efect for patients with
Hashimoto disease and anti-TPO antibody level
>1000 IU/mL and persistent symptoms despite adequate
thyroid hormone substitution for hypothyroidism [10]. In
the present observational series of patients, euthyroidism
was a requirement for inclusion, whether this was
achieved by hormone substitution or the patients had not
reached a state of hypothyroidism yet. In contrast to the
RCT, patients with elevated anti-TPO antibody values less
than 1000 IU/mL were also recruited for the observational
study. In the logistic regression analysis with an unlimited
range of anti-TPO antibody levels above the normality
threshold of 100 IU/mL, preoperative anti-TPO antibody
levels did not appear to infuence the odds ratio (OR) to
obtain a clinically signifcant improvement in the GH
score (Table 2). Tis is not supportive of autoimmunity
being directly responsible for persistent symptoms in
patients with euthyroid Hashimoto disease—provided
that anti-TPO antibody levels can be accepted as a proxy
for general autoimmune activity.

In Hashimoto disease with persistent symptoms, we still
lack pathophysiological evidence to support the hypothesis
that thyroid tissue serves as an antigen to trigger and
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N=154 (69%)
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Figure 1: Flow diagram for groups in the observational study.
HS� hormone substitution.

Table 1: Group distribution of 223 patients with Hashimoto disease ofered thyroidectomy in the observational study.

Group characteristics No. of patients

Anti-TPO ab (IU/mL) In need of
hormone substitution Total Surgery No surgery

∗Group 2 >1000 Yes 75 57 18
Group 3 <1000 Yes 34 25 9
Group 4 >1000 ∗∗No 74 47 27
Group 5 >1000 Yes 40 25 15
Total 223 154 69
∗Controls in the RCTfor a minimum of 18months prior to thyroidectomy. ∗∗Tree patients became in need of hormone substitution during the preoperative
period.
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maintain immunological reactions against other tissues in
addition to the thyroid gland itself. With hindsight, this
study may have benefted from a randomized single-blind
design with sham surgery in the control group, but the idea
was discarded on ethical grounds. A placebo efect lasting
3 years or more as suggested possible in our RCT [11] may be
considered less likely in noninvasive drug trials. We do not
know, but can only suspect that surgical interventions may
have a stronger and longer-lasting placebo efect than
nonsurgical treatment [20]. In any case, the estimated du-
ration of placebo efects in drug and vaccine trials cannot be
transferred to surgery.

Often in surgery, there is an obvious physical target to
handle–a fracture, a tumor, or a defcient organ. A sham
surgery control group is easily discarded as unethical. Te
need to embrace the design of sham surgery studies, how-
ever, has been voiced increasingly in recent years, along with
higher demands for functional surgery, for example knee
and hip surgery in an aging population of patients
[12, 13, 21].

When no standard treatment has been shown to be
efective for a certain incapacitating condition, this can
motivate patients to try a new high-risk invasive method.
Total thyroidectomy requires a particularly delicate resection
with a high risk of laryngeal nerve palsy or hypoparathy-
roidism, as shown in the present study. For the majority of
patients, however, the relief of having successfully fought
surgery without severe and long-lasting complications may

Table 2: Multivariate logistic regression analysis of collective data from observational groups 2–5 with odds ratios (OR) and 95% confdence
intervals to obtain a 5.3 point or higher improvement in General Health (GH) score 18months after total thyroidectomy.

GH not improved
>5.3 points

GH improved
>5.3 points

Univariable OR
(95% CI)

Multivariable OR
(95% CI)

Sex Men (%) 3 (20.0) 12 (80.0) 1.0 (reference) 1.0 (reference)
Women (%) 37 (29.8) 87 (70.2) 0.59 (0.16–2.21), p � 0.431 0.49 (0.12–2.00), p � 0.320

Age Mean (SD) 51.0 (13.7) 46.8 (12.1) 0.97 (0.95–1.00), p � 0.083 0.97 (0.94–1.01), p � 0.105

Complications No (%) 29 (27.9) 75 (72.1) 1.0 (reference) 1.0 (reference)
Yes (%) 11 (31.4) 24 (68.6) 0.84 (0.37–1.94), p � 0.689 0.62 (0.24–1.56), p � 0.305

GH baseline Mean (SD) 44.7 (25.5) 29.1 (23.4) 0.98 (0.96–0.99), p � 0.001 0.97 (0.96–0.99), p � 0.002
Anti-TPO ab baseline Mean (SD) 1577.4 (1627.2) 2211.0 (2881.0) 1.00 (1.00-1.00), p � 0.201 1.00 (1.00-1.00), p � 0.218

Months 0 6 12 18
N group 2 57 57 54 55
N group 3 25 25 24 25
N group 4 46 43 43 42
N group 5 25 19 18 18
Total 153 144 139 140
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Figure 2: Efects of thyroidectomy on SF-36 General Health score
in observational groups 2–5, compared to prevalence scores for
age- and sex-adjusted scores considered normal for the Norwegian
population. Group 2 is recruited from the RCT control group after
serving as controls for a minimum of 18months prior to being
ofered surgery. Numbers at risk in the table under the graph.

Months 0 6 12 18
N group 2 57 57 54 54
N group 3 25 25 25 25
N group 4 47 45 44 40
N group 5 25 19 19 17
Total 154 146 142 136
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Figure 3: Efect of total thyroidectomy on anti-TPO levels.
Numbers at risk in the table under the graph.
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contribute to placebo efects far beyond what we see in drug
and vaccine trials.

Tere is some concern that the infammatory and fbrotic
character of Hashimoto thyroiditis may increase the risk of
recurrent nerve palsy and hypoparathyroidism. In a pro-
spective observational study including 1268 cases with
Hashimoto disease from 68 centers in six European coun-
tries, 0.9% had postoperative permanent nerve palsy and
1.1% had permanent hypoparathyroidism (defned as lasting
for more than 6months) [22]. Tese fndings were similar to
those seen after surgery for benign goiter: 0.8% nerve palsy
and 0.9% hypoparathyroidism [22]. In our study, the
number of persistent unilateral nerve palsy was 7 (3.1%),
which corresponds to 1.55% per nerve at risk. Tis is in line
with other indications for total thyroidectomy such as
thyroid cancer [23, 24]. A more recent report from 90 US
hospitals in 11,370 patients subjected to thyroid surgery in
2016–2017 showed that 6.9% of total thyroidectomies caused
temporal or permanent laryngeal nerve palsy [25]—very
similar to our study (11/154−7.0%). We should bear in mind
that the other important laryngeal nerve for the voice
function, the superior laryngeal nerve, is not damaged [26].
Tis nerve supplies the larynx with both eferent motor
function (the cricothyroid muscle) and aferent sensory
nerve function from the internal larynx area. Tis nerve may
facilitate compensation for a reduced voice function in case
of a unilateral recurrent nerve injury.

Te purpose of our study was to meticulously remove all
thyroid tissue and not leave any potentially immune-
stimulating antigenic tissue residues behind. Tis aim
resulted in six (3.9%) cases of permanent hypoparathy-
roidism after surgery, the symptoms of which were suc-
cessfully relieved by vitamin D and calcium supplements.

From a PROM perspective and based on the age of a 48-
year-old index patient (the average age of the patients in our
randomized trial), a US cost-efectiveness study with data
from the literature and Medicare cost data concluded that
total thyroidectomy is more cost-efective than medical
therapy alone for this group of euthyroid patients with
Hashimoto disease and persistent symptoms [27]. We ought
to be careful not to recommend high-risk surgery using
economic arguments as long as a signifcant placebo efect of
the intervention cannot be excluded, although some authors
have suggested surgery for selected cases [28]. If total thy-
roidectomy is considered as an option for selected cases of
Hashimoto disease with persistent symptoms, the possible
increase in risk of complications is an obvious and major
issue. Te total thyroidectomy of these cases should be
centralized and monitored for quality assurance purposes.
An obvious challenge will be how to defne selected cases
expected to beneft from total thyroidectomy, to be weighed
against a high and severe complication rate. Using an im-
provement in GH score points of 5.3 points as minimal
improvement for clinical relevance (MCID) in the present
study, neither age or sex nor preoperative anti-TPO anti-
body levels seem to be of much help (Table 2). As expected,
patients with a poor preoperative GH score were more likely
to improve after surgery (Table 2), which may be related to
the phenomenon of regression to the mean.

As noted above, there are ethical issues to sham oper-
ations in randomized trials. Alternatively, there is a risk of
endorsing a recommendation for an apparently cost-
efective major surgical intervention, which may be no
better than a sham operation. Tis may also be an ethical
problem. Total thyroidectomy for Hashimoto disease with
persistent symptoms seems presently to be best suited for
a randomized, blinded study with sham surgery ofered to
the control group. A blinded RCT comparing total thy-
roidectomy with a two-stage hemi-thyroidectomy (e.g., with
an 18-month interval) may be a good and more feasible
study design than a study relying on a purely and more
controversial sham surgery control group.

Hashimoto disease carries an increased risk of carci-
noma of the thyroid [29]. Incidental fndings of micro-
carcinomas in the surgical specimen are not unusual. We
found microcarcinomas in 10 (6.5%) of 154 thyroidectomy
specimens. Another study in 318 patients with Hashimoto
disease reported 8% [30]. Te role of microcarcinomas has
been much debated. So far, recommendations for thyroid-
ectomy based on an increased risk of microcarcinomas
among Hashimoto patients have not been made, as patients
with these lesions appear to have an excellent prognosis
[31, 32].

In conclusion, the present observational study on total
thyroidectomy supported fndings in a recent RCT that total
thyroidectomy may have a benefcial and long-lasting efect
for Hashimoto patients with persistent symptoms despite
being kept euthyroid with or without hormone substitution.
Te procedure may be benefcial for selected cases, but the
meticulous dissection that is believed to be required comes
with a high rate of complications. Anti-TPO antibody titers
seem unhelpful in selecting patients for surgery, which
should be performed in dedicated centers and as part of
further and preferentially blinded studies on the topic of
persistent symptoms.
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