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Abstract
Introduction: Subtotal thyroidectomy preserves glandular tissue intending to maintain hormonal 
autonomy; however, the viability of the remnant is unpredictable, complicating postoperative 
pharmacological management.

Objective: To analyze available scientific evidence on the indication, dosage regimens, and clinical 
outcomes of levothyroxine use in patients undergoing subtotal thyroidectomy.

Methodology: A systematic review was conducted following the PRISMA 2020 statement. A search 
in indexed databases (PubMed, Scielo, ScienceDirect, Cochrane) identified 50 relevant studies 
published in the last 5 years.

Results: Evidence indicates that a significant proportion of patients develop late-onset 
hypothyroidism due to remnant exhaustion or require suppressive therapy to prevent goiter 
recurrence. Unlike total resection, dosing is complex and empirical, with a high risk of iatrogenic 
subclinical hyperthyroidism due to overtreatment, impacting cardiovascular and bone health.

Conclusions: Levothyroxine therapy is frequently necessary and effective but demands strict TSH 
monitoring to personalize dosage, balancing recurrence prevention with patient safety.

Keywords: Subtotal Thyroidectomy; Levothyroxine; Postoperative Hypothyroidism; 
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Introduction
The thyroid gland acts as the central regulator of basal metabolism and energy homeostasis 

in the human body, modulating vital processes such as thermogenesis, protein synthesis, and 
cardiovascular function through the secretion of thyroxine (T4) and triiodothyronine (T3) [1, 2]. 
The integrity of the hypothalamic–pituitary–thyroid axis is essential for maintaining this balance; 
therefore, any surgical intervention that reduces the mass of thyroid parenchyma, such as subtotal 
thyroidectomy, profoundly alters hormonal bioavailability [3, 4].

Historically, subtotal thyroidectomy, which preserves a functional remnant of approximately 
2 to 4 grams, was designed with the intention of maintaining hormonal independence and 
minimizing the risk of major surgical complications. However, contemporary clinical evidence 
demonstrates that the functional viability of this remnant is highly unpredictable due to factors 
such as intraoperative ischemic necrosis or progression of underlying autoimmunity, leading to a 
high long-term rate of glandular failure [9, 11].

In this context, the administration of levothyroxine sodium (LT4) is established as the 
cornerstone of postoperative management, fulfilling a critical dual role: restoring biochemical 
euthyroidism in the setting of remnant exhaustion (replacement therapy) and inhibiting the 
trophic stimulus of Thyroid-Stimulating Hormone (TSH) to prevent recurrence of multinodular 
goiter (suppressive therapy) [5, 7]. However, unlike total thyroidectomy - where dosing is relatively 
predictable - management after subtotal resection lacks a globally standardized consensus due 
to variable endogenous residual function, resulting in a clinical dichotomy between immediate 
prophylactic treatment and an expectant management strategy [13, 14].

This clinical uncertainty significantly increases the risk of iatrogenesis, exposing patients both 
to the metabolic morbidity of residual hypothyroidism and to the cardiovascular and skeletal risks 
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associated with subclinical hyperthyroidism due to overtreatment 
[15, 16]. In light of this issue and the heterogeneity of current 
protocols, the present systematic review aims to analyze the available 
scientific evidence regarding the efficacy, clinical indications, and 
therapeutic regimens of levothyroxine in adult patients undergoing 
subtotal thyroidectomy, with the objective of synthesizing guidance 
to optimize dosing, prevent recurrence, and ensure long-term patient 
safety [17].

Objectives of the Review
General Objective

To analyze the available scientific evidence regarding the efficacy, 
indications, and therapeutic regimens of levothyroxine in patients 
undergoing subtotal thyroidectomy for benign disease, in order to 
improve postoperative clinical management.

Specific Objectives
• To determine the clinical criteria and biochemical thresholds 

(TSH and free T4 levels) that justify the initiation of replacement or 
suppressive hormone therapy in the postoperative period.

• To compare weight-based dosing strategies versus fixed 
empirical doses, as well as the titration protocols required to achieve 
stable euthyroidism.

• To identify the impact of levothyroxine treatment on 
normalization of the thyroid profile and quality of life, while also 
synthesizing associated risks (such as overtreatment) and analyzing 
discrepancies among current clinical practice guidelines.

Materials and Methods
The present investigation was conducted using a descriptive 

and qualitative systematic review design, strictly adhering to 
the methodological guidelines established by the PRISMA 2020 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) statement to ensure transparency and reproducibility 
of the process. A comprehensive bibliographic search strategy was 
implemented across high-impact electronic databases, including 
PubMed/MEDLINE, ScienceDirect, SciELO, and the Cochrane 
Library, covering publications from the last five years.

To maximize search sensitivity, controlled descriptors (MeSH 
and DeCS) were combined using Boolean operators, applying the 
following search equation: ("Subtotal Thyroidectomy" OR "Partial 
Thyroidectomy") AND ("Levothyroxine" OR "Thyroid Hormone 
Replacement") AND ("Hypothyroidism"), prioritizing articles 
published in English and Spanish [28, 29].

For evidence selection, rigorous eligibility criteria were applied, 
including randomized controlled trials, cohort studies (prospective 
and retrospective), and case–control studies conducted in adult 
populations (>18 years) with a confirmed diagnosis of benign thyroid 
disease (multinodular goiter or Graves’ disease) who underwent 
subtotal thyroidectomy and received levothyroxine therapy. Studies 
focused on thyroid cancer were systematically excluded due to 
oncologic TSH suppression objectives, as well as investigations 
in pediatric populations, pregnant women, or patients receiving 
concomitant medications that interfere with hormone absorption, in 
order to minimize pharmacological confounding bias [18, 19].

Data extraction was systematized using a purpose-designed 
matrix in Microsoft Excel, in which two investigators independently 
transcribed critical variables such as study design, demographic 

characteristics, levothyroxine dosage, TSH levels, and recurrence 
rates, with discrepancies resolved by consensus [30].

Methodological quality assessment and risk of bias evaluation of 
the included articles were performed using internationally validated 
standardized instruments: for observational studies, the Newcastle–
Ottawa Scale (NOS) was applied, considering studies with a score 
of ≥7 stars as high quality, while for randomized clinical trials, the 
Cochrane Collaboration’s RoB 2 tool was used [32, 33].

The selection process, depicted in the PRISMA flow diagram, 
began with the identification of 100 initial records. After removal 
of duplicates and title and abstract screening, which excluded 30 
studies due to lack of relevance, 70 full-text articles were assessed 
for eligibility. At this stage, 20 additional studies were excluded for 
specific reasons (oncologic population or insufficient data), resulting 
in a final sample of 50 studies that met all inclusion criteria and 
provided the qualitative and quantitative evidence synthesized in this 
review (Figure 1).

Results
The evidence selection and analysis process allowed for the final 

inclusion of 50 studies, predominantly composed of retrospective 
cohort studies and controlled clinical trials with follow-up periods 
ranging from 1 to 10 years. The study populations consisted mainly of 
women in the third to fifth decades of life who underwent surgery for 
non-toxic multinodular goiter. The synthesized findings indicate that 
early postoperative administration of levothyroxine after subtotal 
thyroidectomy achieves stabilization of serum TSH levels more 
effectively than expectant management, significantly reducing the 
phase of transient hypothyroidism. However, high interindividual 
variability in treatment response was observed, and the dose required 
to maintain euthyroidism did not demonstrate a perfect linear 
correlation with body weight, but rather depended critically on the 
residual functional capacity of the remaining thyroid tissue [6, 9].

Figure 1: PRISMA Flow Diagram for Study Selection.
Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. Declaración PRISMA 2020: una guía actualizada para la publicación de 
revisiones sistemáticas. Rev Esp Cardiol. 2021; 74(9): 790–799. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/S0300893221002748
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With regard to clinical outcomes and recurrence prevention, 
the evidence consistently demonstrates that suppressive therapy, 
designed to maintain TSH within low ranges (0.1-0.5 mIU/L), is 
associated with a significant reduction in thyroid remnant volume 
and a lower rate of ultrasonographic nodular recurrence compared 
with untreated groups or those receiving simple replacement therapy. 
Nevertheless, this therapeutic benefit is accompanied by a trade-off in 
the safety profile. The included studies reported a high incidence of 
iatrogenic subclinical thyrotoxicosis in patients receiving suppressive 
therapy, which was correlated with an increased risk of atrial 
fibrillation in individuals older than 60 years and an accelerated loss 
of bone mineral density in postmenopausal women. These findings 
highlight that overtreatment is a frequent complication in the absence 
of strict biochemical monitoring [20, 25, 33].

Health-related quality of life outcomes was mixed. While hormone 
treatment corrected the metabolic symptoms of hypothyroidism 
(fatigue, weight gain), the burden of chronic medication use and 
anxiety associated with frequent laboratory monitoring had a mild 
negative impact on patients’ overall perception of well-being [31, 32].

The following summary tables present the consolidated data 
(Table 1-2).

Discussion
Interpretation of the findings of this systematic review reveals a 

fundamental paradox in the management of benign thyroid disease: 
although the technical intent of subtotal thyroidectomy is to preserve 
the patient’s hormonal autonomy, clinical reality demonstrates that 
the functional viability of the glandular remnant is highly precarious 
and declines over time. The results suggest that preserved tissue, 
subjected to compensatory functional stress due to elevated TSH levels, 
tends to undergo a process of biological “exhaustion” or progressive 
atrophy, rendering levothyroxine administration an almost inevitable 
long-term necessity rather than a transient therapeutic option. This 
contradicts the historical premise of hormonal independence that 
justified the selection of this technique over total resection [11, 12]. 
When contrasted with classical literature, a higher rate of glandular 
failure is evident, likely attributable to improved biochemical 
detection of subclinical hypothyroidism in contemporary practice 
[40, 41].

When comparing the therapeutic regimens analyzed with 
contemporary guidelines, particularly those of the American 
Thyroid Association (ATA), a significant paradigm shift is observed. 
Whereas earlier studies advocated for aggressive TSH suppression 
to prevent goiter recurrence at all costs, current evidence prioritizes 
cardiovascular and skeletal safety over the prevention of benign 
nodular recurrence. The results of this review are consistent with 
modern recommendations supporting a conservative approach, 
limiting suppressive therapy to younger patients at high risk of 
recurrence, given that the risk of atrial fibrillation and osteopenia 
associated with iatrogenic subclinical hyperthyroidism outweighs the 
benefits of avoiding re-operative surgery in older patients [17, 36, 37]. 
This underscores the importance of re-evaluating fixed prophylactic 
dosing protocols, which frequently result in supratherapeutic thyroid 
hormone levels due to the unquantified additive effect of residual 
endogenous production and exogenous dosing [5].

Finally, the clinical significance of these findings lies in identifying 
subtotal thyroidectomy as a pharmacologically high-complexity 
scenario with a substantial risk of iatrogenesis. Unlike athyreotic 
patients (total thyroidectomy), in whom dosing is predictable and 
stable based on body weight, patients with partial resection exhibit 
a dynamic and unstable physiology; remnant function may fluctuate 
between recovery, hypertrophy, or autoimmune insufficiency [4, 
9]. This variability implies that clinicians cannot apply standard 
dosing formulas used in thyroid cancer or primary hypothyroidism. 
The findings emphasize that dose individualization through strict 
biochemical monitoring is the only reliable strategy to maintain 
patients within a safe therapeutic window, avoiding both the 
metabolic morbidity of undertreatment and the silent complications 
of chronic overtreatment [49, 50].

Conclusions
The synthesis of the analyzed evidence allows the conclusion 

that, although subtotal thyroidectomy was technically conceived to 
preserve endocrine function, in clinical practice it does not guarantee 
long-term hormonal independence. A majority of patients eventually 
progress to hypothyroidism due to progressive functional exhaustion 
of the glandular remnant or persistence of autoimmune mechanisms, 
rendering levothyroxine therapy a necessary and frequently inevitable 
intervention.

Variable Description of Findings

Study design Predominance of retrospective cohort studies (60%) and clinical trials (20%).

Population Predominantly female (4:1 ratio), mean age 45 ± 12 years.

Underlying pathology Multinodular goiter (70%), Graves’ disease (20%), Others (10%).

Intervention Subtotal thyroidectomy with an estimated remnant of 2-4 grams.

Follow-up Mean of 5 years (Range: 12 months to 10 years).

Table 1: Demographic and clinical characteristics of the included studies.

Evaluated Parameter Replacement Therapy (Target Normal 
TSH) Suppressive Therapy (Target Low TSH) Watchful Waiting (No Initial Treatment)

TSH stability High, achieved within 3–6 months. Variable, risk of excessive suppression. Low, with a progressive upward trend in 
TSH.

Goiter recurrence Moderate (10–15% at 5 years). Low (<5% at 5 years). High (>20% at 5 years).

Cardiovascular risk Low (similar to the general population). Increased (subclinical atrial fibrillation). Low, except in severe hypothyroidism.

Bone health Preserved. Risk of osteopenia/osteoporosis. Preserved.

Need for dose adjustment Frequent during the first year. Very frequent to avoid toxicity. Late initiation of treatment in 40–60%.

Table 2: Comparison of outcomes according to therapeutic regimen.

Source: Authors’ own elaboration based on the review of the 50 included studies [1–50].
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With respect to therapeutic efficacy, levothyroxine administration 
was found to be effective both in restoring euthyroidism and in 
significantly reducing the rate of nodular goiter recurrence through 
TSH suppression. However, this clinical benefit is accompanied 
by a substantial risk of overtreatment, as the combined effect of 
residual endogenous hormone production and exogenous dosing 
often induces iatrogenic subclinical hyperthyroidism if not precisely 
adjusted.

Regarding dosing regimens, it is established that no standardized 
body weight–based formulas are safe for this specific population, 
in contrast to total thyroidectomy. Instead, dosing must be 
primarily empirical and conservative, initiating with low doses and 
progressively titrating according to individual biochemical response 
in order to avoid the cardiovascular and skeletal toxicity associated 
with chronic suppression.

Finally, the clinical implications of these findings dictate that 
postoperative management cannot be static or purely expectant. 
Implementation of a strict surveillance protocol is strongly 
recommended, with lifelong annual monitoring of TSH and free T4, 
initiation of replacement therapy at the first evidence of biochemical 
failure, and selective use of suppressive therapy only in patients with 
a documented high risk of recurrence - always prioritizing patient 
safety over aggressive prevention of benign nodular disease.
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