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Abstract

Background: The objective of the study was to evaluate the long-term results of var-
ious volumes of surgical intervention for multinodular euthyroid goiter.

Material and methods: The study involved 235 patients with multinodular euthyroid
goiter who underwent surgical treatment. Of these, 76 (32.3%) patients with bilateral mul-
tinodular goiter underwent total thyroidectomy, 72 (30.6%) with bilateral multinodular
reuthyroid goiter underwent subtotal thyroidectomy, 35 (14.9%) with bilateral multinodu-
lar euthyroid goiter underwent Dunhill operation, and 52 (22.1%) individuals with unilat-
eral multinodular euthyroid goiter underwent hemithyroidectomy. The age of the patients
ranged from 20 to 77 years. Among them, 218 (92.7%) were women and 17 (7.2%) were
men.

Results: The recurrence rate after subtotal thyroidectomy was 23.6%, after Dun-
hill operation was 11.4%, and after hemithyroidectomy was 11.5%. The quality of life
for patients after hemithyroidectomy was significantly better: 78.8% of individuals with
multinodular euthyroid goiter did not require the burden of constant hormonal therapy.
Postoperative hypothyroidism was noted in 21.2% of patients who underwent hemithy-
roidectomy for unilateral multinodular euthyroid goiter. Patients in this group received a
minimally reduced dose of levothyroxine compared to other groups of individuals (40.9 +
5.1 pg) (p<0.001).

Conclusions: Thus, performing hemithyroidectomy for unilateral multinodular euthy-
roid goiter represents the optimal volume of surgical intervention. However, the final choice
of procedure should be a joint decision between the surgeon and the patient, made with
consideration of individual risk factors for recurrence and postoperative hypothyroidism.

Introduction gle nodule (uninodular) or several nod-

Thyroid pathology ranks second in
terms of prevalence among endocrine
diseases worldwide and is observed in 6%
of the population.” The majority of them
are patients with nodular goiter.? Ultra-
sound examinations in apparently healthy
adults indicate that thyroid nodules may
be detected in 50-60% of individuals,
most of which are benign, asymptomatic,
and do not require treatment.®

One of the essential methods for
treating nodular pathology is surgery,
which has been refined in recent years
with the introduction of new technolo-
gies and has become safer. The concept
of nodular goiter involves the presence
of nodules in the TG tissue, either a sin-
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ules (multinodular), which necessitates
the performance of various volumes of
surgical intervention. If a single benign
nodule is present, hemithyroidectomy
(HT) and sufficient completion of the thy-
roidectomy is considered necessary. For
multinodular benign goiter, the question
of the volume of surgical intervention re-
mains debatable to this day."*%¢ Until the
end of the last century, subtotal thyroid-
ectomy (ST) was considered the surgery
of choice for this pathology. However, the
recurrence rate after its performance
was high—up to 41.2%.78 This ultimate-
ly prompted surgeons to transition to
performing more radical volumes of
surgery: total or near-total thyroidec-
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tomy (TT).”" The subsequent increase
in the number of publications related to
parathyroid insufficiency,'® and recur-
rent laryngeal nerve injury." Highlights
the serious side effects caused by total
thyroidectomy, such as hypocalcemia,
myocardial damage, and atrial fibril-
lation.”™" Hypothyroidism, considering
that hormonal therapy requires regular
monitoring, represents a crucial compli-
cation for many patients. Even the fact of
daily morning medication intake is bur-
densome for patients.

In light of the above, the performance
of hemithyroidectomy in unilateral mul-
tinodular TG pathology is currently being
discussed. The advantage of this volume
of surgery is that it theoretically allows
for the avoidance of replacement ther-
apy with levothyroxine, and in the event
of recurrence, the risk of complications
after a repeat operation is reduced,
since the contralateral lobe remains un-
touched during the primary surgery.®

Research aim is evaluate the long-
term results of various volumes of sur-
gical intervention for multinodular eu-
thyroid goiter.

Material and methods

235 patients with multi nodulareu-
thyroid goiter (MNEG) were studied,
who underwent surgical treatment. Of
these, 76 (32.3%) patients with bilat-
eral MNEG underwent total thyroidec-
tomy, 72 (30.6%) with bilateral MNEG
underwent subtotal thyroidectomy, 35
(14.9%) with bilateral MNEG underwent
Dunhill operation (0D), and 52 (22.1%)
individuals with unilateral MNEG un-
derwent hemithyroidectomy. The age of
the patients ranged from 20 to 77 years.
Among them, 218 (92.7%) were women
and 17 (7.2%) were men. Was performed

hormones levels TG and pituitary (T4
free and TSH), as well as ultrasound of
the TG, and fine-needle aspiration biop-
sy [FNAB) when necessary.

Ethical approval: All procedures
performed in studies involving human
participants were in accordance with
the ethical standards of the institution-
al and/or national research committee
and Helsinki declaration and its later
amendments or comparable ethical
standards. This study was approved by
the Institutional Review Board of the
Scientific Center of Surgery named af-
ter M.A. Topchubashov (Approval No: 77;
Dated: 08.10.2025).

Statistical analysis. For the com-
parison of continuous variables between
independent groups, parametric and
non-parametric statistical approach-
es were applied as appropriate. Be-
tween-group comparisons were as-
sessed for numerical variables, and the
Chi square test and Fisher’s exact test
were used for categorical variables.
P<0.05 was considered statistically sig-
nificant. Analysis of main risk factors for
recurrent and the corresponding causal
relationship was evaluated by calculat-
ing the odds ratio (OR).

Results

Let us consider each group of op-
erated patients with MNEG separately.
107 patients with bilateral MNEG were
examined, including 72 (67.3%) who un-
derwent subtotal thyroidectomy and 35
(32.7%) who underwent Dunhill opera-
tion. The age of the patients ranged from
20 to 70 years. Among them, there were
101 (94.4%) women and 6 (5.6%) men
(Table 1). Gender analysis showed that
the risk of relapse inwomen is 3.47 times
higher than in men, p value = 0.403.

Young & middle- Elderly Total | OR 95%CI P
aged value
19- | 31- | 41- | 51- | 61-
30 40 50 60 70
Male |n - 1 4 1 6
Recur-| - - - - -
rence
3.47 | [0.2;64.1] | 0.403
Fe- n 8 20 30 23 20 | 101
male | Recyur-| 1 1 4 6 | 21
rence
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Table 1.

Characteristics of pa-
tients with MNEG who
underwent ST and 0D
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Table 2.
Characteristics of
patients with bilateral
MNEG who underwent
1T

ST 5 10 23 21 13 72
Typeof | pocyr-| 1 103 | 8 | 4 | 17
gery | 2<E 2.40 | [0.7;7.7] | 0.145
gery 0D 3 11 11 2 35 ' S '
Recur- - - 1 1 4
rence
Dura- |upto5 3 14 8 6 8 39
ion  fRecur-| 1 - - 1 1 3
lyears] | rance
3.44 | [0.9;12.4] | 0.05*
6or> 5 7 26 17 13 68
Recur- - 1 4 8 S 18
rence
* P value < 0.05 statistically significant; ST - Subtotal thyroidectomy; OD - Dunhill
operation

With an increase in the volume of sur-
gery, the frequency of MNEG recurrence
decreases: after performing ST, it was
23.6% (n=17), and after OD, it was 11.4%
(n=4). The Odd ration (OR] of recurrence
after ST is 2.4 times higher than after 0D,
p value = 0.145. Furthermore, the recur-
rence rate increases with the age of the
patients and the duration of follow-up: re-
currences are more often observed in pa-
tients older than 50 years (34%) and after
6 years of postoperative follow-up (28.1%])
(Table 1). Since the development of recur-
rence requires a certain amount of time,
it must be assumed that in patients oper-
ated at a young age, unlike older patients,

the possibility of recurrence development
exists. Characterizing the recurrent nod-
ules, it should be noted that less than 2
cm in size were observed in 9 (42.8%) of
patients, less than 3 cm in 9 (42.8%) of
patients, and only in 3 (14.3%) of patients
were they larger than 3 cm. The risk of
relapse increases after 6 years or more
by 3.44 times than in the first 5 years,
statistically significant, p value = 0.05.
The group of patients who underwent TT
included 76 patients with bilateral MNEG,
aged 20 to 77 years. Their characteristics
by sex, age, duration of follow-up after
surgery, and postoperative replacement
therapy are shown in Table 2.

Age | N Sex Duration of follow-up (years] Hormonal status
Male Fe- 1-2 3-5 6-10 11 Euthy- | Hypo Hiper
male roid
and thyroid | Thy-
more roid
19- 4 4 3 - 1 - 2 1 1
30
31- 13 13 3 4 4 2 7 5 1
40
41- 21 21 4 4 10 2 10 10 1
50
51- 19 1 18 6 6 7 - 11 7 1
60
61 19 1 18 5 8 4 3 15 3 1
and
more
Total | 76 | 2(2.6%) | 74 21 22 26 | 7(9.2%) | 45 26 | 5(6.6%)
% (97.4%) | (27.6%) | (28.9%) | (34.2%) (59.2%) | (34.2%)
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Age N Sex Duration of follow-up [ Levotiroksin Hormonal HT
[years) years) intake status
Male Fe- 1-3 4-5 6-10 Done Not Nor- Sub- Left Right
male done mal clin

hypo-

thyroid
19-30 | 10 10 1 7 2 2 8 8 2 4 6
31-40 |10 1 9 6 4 1 9 8 2 4 6
41-50 | 16 4 12 1" 5 2 14 14 2 7 9
51-60 | 10 3 7 1 6 3 3 7 9 1 4 6
6land | 6 1 5 1 4 1 3 3 3 3 3 3
more
Total 52 9 43 3 34 15 11 41 42 10 22 30
(%) (17.3%) | (82.7%) (5.8%) (65.4%) | (28.8% (21.2%) | (78.8%) | (80.7%) | (19.2%) | (42.3%) | (57.7%)
HT - Hemithyroidectomy

As seen from Table 2, the predomi-
nant majority of examined patients were
women (97.4%), aged 41 years and older
(75%). The largest number of patients
(34.2%) was observed during 6-10 years
after the surgical intervention.

More than was evaluated the long -
term results of surgical treatment of 52
patients with unilateral MNEG (aged 20
to 65 years). The characteristics of these
patients are presented in Table 3.

As shown in Table 3, the predom-

inant majority of patients were wom-
en (82.7%]), aged 41-50 years (30.8%).
Almost all patients (94.2%) were fol-
lowed up for 4 to 10 years. Two or
more nodules or a conglomerate of
nodules were located in the right lobe
in 57.7% of cases, and in the left lobe
in 42.3%.

A comparison of replacement thera-
py levels in MNEG patients who under-
went various volumes of surgery is pre-
sented in Table 4.

Patient group Levothyr:)(;ine dose, P value (TT) P value (ST+0D)
TT, n=76 120.1£3.9 (50-200) - -
ST+0D, n=107 99.6+4.9 (50-200) <0.001 -
HT-MNEG, n=52 40.9+5.1 (25-75) <0.001 < 0.001
TT- Total thyroidectomy; ST - Subtotal thyroidectomy; OD - Dunhill operation; HT -
hemithyroidectomy

As seen from Table 4, the highest
doses of levothyroxine are necessarily
taken by patients who underwent TT, and
approximately 2.5 times lower doses are
taken by patients who underwent ST and
0D, and three times lower doses are tak-
en by patients who underwent hemithy-
roidectomy compared to patients who
underwent CT and OD.

Discussion

Lin YS et al. compared four different
volumes of surgical intervention (total
thyroidectomy, Dunhill operation, subto-
tal thyroidectomy, and hemithyroidecto-
my) for multinodular goiter. The recur-
rence rate was highest with ST (21.6%],
but only 1.8% of patients required a repeat
operation.”™ According to the data from
this study, only 5% of patients with goiter
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required repeat surgery.’® In our study,
only 4 (5.5%) patients who underwent ST
and had recurrence were presumed to
require a repeat surgical intervention. In-
dications for surgery were: symptoms of
compression, nodule size greater than 3
cm, conclusion of cytological examina-
tion corresponding to category Betesda
V. Recurrences that developed after OD
were clinically insignificant. In our study,
the role of a hereditary factor in the de-
velopment of recurrence was confirmed:
cases of repeated TG involvement were
noted among 14 (66.7%) of patients with
recurrence. Other authors, evaluating
family history, did not find significant dif-
ferences between the overall examined
group and the group of individuals with
MNEG recurrences.' Literature data on

Table 3.
Characteristics of
patients with unilateral
MNEG who

underwent HT

Table 4.

Levels of replacement
therapy in MNEG pa-
tients who underwent
various volumes of sur-
gical intervention (M+m)
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the role of replacement therapy in the de-
velopment of nodular goiter recurrences
are contradictory. Some authors believe
that patients with MNEG require careful
and individually selected replacement
therapy in the postoperative period, since
postoperative hypothyroidism is the driv-
ing force behind the development of nod-
ular goiter recurrences.''” Other authors
report that levothyroxine replacement or
suppression therapy does not effectively
prevent recurrence in patients with mul-
tinodular euthyroid goiter."®" Postopera-
tive replacement therapy was prescribed
to all patients who underwent ST and OD.
As a result of the examination, the pa-
tients were divided into 3 groups. The first
group - 60 (56.1%) patients - took levothy-
roxine in a replacement dose, regularly
attended consultation with the treating
physician. The second group - 31 (28.9%)
patients - did not take levothyroxine, did
not attend the necessary consultations,
and did not regularly check the TSH level,
due to the fact that their TSH levels were
above the reference range during the
examination. The third group consisted
of 16 (14.9%) patients who took levothy-
roxine irregularly, with interruptions and
without controlling the TSH level. Among
patients with MNEG recurrences, 33.3%
were individuals who took levothyroxine in
the required dose, 66.7% were those who
did not take or took levothyroxine in an
insufficient dose; 4 (19.1%) patients took
it in an insufficient dose, being in a state
of hypothyroidism. The literature empha-
sizes the role of lymphocytic infiltration
in the development of postoperative hy-
pothyroidism and MNEG recurrence.??!
After all, this activity reflects the activity
of immune disorders that are a risk fac-
tor for the development of postoperative
hypothyroidism, leading to recurrence.?
In our study, lymphocytic infiltration of the
TG tissue was observed in 8 (38.1%) pa-
tients with recurrences.

Analysis of the hormonal background
in patients who underwent TT, revealed
that 59.2% who were taking levothyrox-
ine were in a euthyroid state; 40.8 % of
patients were not compensated: some of
them did not take levothyroxine at all or
took it irregularly, others took it in an in-
adequate dose (34.2%) were hypothyroid,
6.6% were hyperthyroid). In this regard,
when complaints were presented, they

reported a mass of complaints: weak-
ness, bone pain, dry skin, hair loss, pal-
pitations, irritability, etc.

The above indicates that patients in
the postoperative period irregularly and
reluctantly visit the endocrinologist and
the operating surgeon. In patients with
multinodular euthyroid goiter who pres-
entwith bilateral nodules, total thyroidec-
tomy is frequently recommended to min-
imize the risk of recurrence and to avoid
the need for re-operation.” However,
there are patients with asymmetric mul-
tinodular goiter, in whom several nodules
or a conglomerate of nodules are located
in one lobe and a share of the isthmus.
Recurrence rates after hemithyroidec-
tomy for multinodular goiter have been
reported to range from 5% to 34%, and
recurrence is strongly associated with
the length of postoperative follow-up.™
Recurrence can be subclinical, which oc-
curs in most cases and is determined by
ultrasound as new foci (more 5 mm) in
the contralateral lobe of the thyroid gland
even after primary surgery, or it can be
clinically obvious in the form of a palpa-
ble nodule. Currently, hemithyroidectomy
in this group of patients is a controversial
and relevantissue. The reason for its per-
formance is the low recurrence rate and
postoperative hypothyroidism (23% and
31%, respectively).?

In our research postoperative re-
placement therapy (levothyroxine) was
received by 11 (21.2%]) patients with uni-
lateral MNEG, 5 of whom received a dose
of 50 pg, 5 received 25 pg, and 1 received
75 pg. Of these, 72.7% had lymphocytic
infiltration of the TG tissue and 63.6%
had a hereditary gene for the disease.
Postoperative hypothyroidism was found
in 21.2% of patients, which is consistent
with the data of other authors.?? Fol-
low-up duration of 6 (11.5%) patients
developed recurrence, and in all cas-
es, a nodule with a diameter up to 1cm
emerged, with a subclinical nature, re-
vealed by ultrasound. Recurrences de-
veloped more often at a young age (up
to 40 years), after 6 years of surgery in
patients with a hereditary gene for the
disease and those in a state of subclini-
cal hypothyroidism. The recurrence rate
after hemithyroidectomy for unilateral
MNEG and after the Dunhill operation is
practically identical (11.5% and 11.4%],

BULLETIN OF SURGERY OF KAZAKHSTAN  N24 2025
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but in the former case, a larger volume
of functioning TG tissue is preserved.

Limitations. This study has several
limitations. First, its retrospective de-
sign and single-center setting may rest-
rict the generalizability of the findings.
Second, the variability in follow-up du-
ration among patients may have influ-
enced the observed rates of recurrence
and postoperative hypothyroidism.

What's Known? Multinodular euth-
yroid goiter is a common thyroid disor-
der, and the optimal extent of surgical
intervention remains a matter of debate.
Total and subtotal thyroidectomy reduce
recurrence risk but are associated with
higher rates of postoperative complica-
tions and life long hormone dependence.
Hemithyroidectomy has been proposed
as a less radical alternative for selected
patients, yet long-term outcomes rema-
in insufficiently clarified.

What’s New? Our analys is provides
new evidence that hemithyroidectomy
offers favorable long-term outcomes
for patients with unilateral multinodular
euthyroid goiter, demonstrat in glower
recurrence rates and significantly redu-
ced dependence on life long hormone
replacement compared with more ex-
tensive surgical approaches. The tudy
also highlights key risk factors influen-
cing postoperative hypothyroidism and
recurrence, including age, follow-up
duration, hereditary predisposition, and
lymphocytic infiltration, thereby refining
patient selection criteria and decisi-
on-making in surgical management.

Conclusions

The frequency of MNEG recurrenc-
es after subtotal thyroidectomy was
23.6%, after the Dunhill operation was
11.4%, and after hemithyroidectomy
was 11,5%.The quality of life of patients
after hemithyroidectomy was signifi-
cantly better: 78.8% of individuals with
MNEG did not require the burden of
constant hormonal therapy. Patients in
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