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Abstract

Background: Solitary nodular goiter (SNG) is a common endocrine disorder in low- and
middle-income countries (LMICs). Surgical management remains the mainstay, with
total thyroidectomy (TT) and hemithyroidectomy (HT) being the primary options.
However, controversy persists regarding the optimal procedure, particularly in LMIC
settings where recurrence, cost, and postoperative morbidity must be balanced.
Objective: This study compared postoperative outcomes of TT versus HT for SNG in
LMIC patients treated in a tertiary care center.

Methods: A prospective observational study was conducted over 2 years, enrolling 92
patients with clinically and radiologically diagnosed SNG. Patients were equally divided
into TT (n=46) and HT (n=46) groups. Postoperative complications, recurrence rates, and
need for reoperation were assessed. Statistical analysis used chi-square and t-tests,
with p<0.05 considered significant.

Results: Transient hypocalcemia was significantly higher in the TT group (30.4%)
compared to the HT group (6.5%) (p=0.01). Recurrent laryngeal nerve (RLN) palsy
occurred more frequently in TT (8.7%) than HT (2.2%), though not statistically
significant (p=0.19). Recurrence within 12 months was significantly higher in HT (15.2%)
compared to TT (2.2%) (p=0.04). No cases of permanent hypocalcemia or bilateral RLN
palsy were reported.

Conclusion: TT offered superior recurrence prevention but carried a higher risk of
transient hypocalcemia. HT demonstrated fewer immediate complications but had
significantly higher recurrence rates necessitating completion surgery. In LMIC settings,
careful patient selection is crucial to balance safety, long-term efficacy, and healthcare
burden.

Keywords: Solitary nodular goiter, Total thyroidectomy, Hemithyroidectomy, Transient
hypocalcemia, Recurrence, Low- and middle-income countries (LMIC)

INTRODUCTION
Solitary nodular goiter (SNG) represents a common surgical challenge worldwide, particularly in low-

and middle-income countries (LMICs), where delayed presentation and limited access to follow-up care
are frequent (1). The surgical management of SNG has historically varied, with hemithyroidectomy (HT)

2106



TPM Vol. 32, No. S2, 2025 Open Access
ISSN: 1972-6325
https://www.tpmap.org/

favored for its safety profile, while total thyroidectomy (TT) is preferred for minimizing recurrence (2,3).
Despite decades of clinical practice, the choice of procedure remains controversial.

TT offers the advantage of eliminating recurrence risk and facilitating monitoring for malignancy, but is
associated with higher risks of transient hypocalcemia and recurrent laryngeal nerve (RLN) injury (4,5).
Conversely, HT is associated with fewer immediate complications but carries a risk of recurrence
requiring completion thyroidectomy, which can be technically more challenging and hazardous (6,7).
For LMIC patients, this decision is further complicated by financial burden, access to revision surgery,
and healthcare resource limitations (8).

Recent systematic reviews and meta-analyses suggest that TT may be more favorable in intermediate-
and high-risk patients, while HT remains a viable option in well-selected low-risk cases (2,3). However,
institutional evidence from LMICs remains scarce, particularly in populations where cost and compliance
with follow-up play critical roles. This study aims to provide comparative institutional evidence from a
tertiary care center, analyzing outcomes of TT and HT in LMIC patients with SNG, focusing on
complication rates, recurrence, and long-term feasibility.

MATERIAL AND METHODS

This was a prospective, comparative institutional study conducted over two years from January 2023 to
december 2024 in the Department of Surgery at saveetha medical college hospital. All adult patients (18—
65 years) presenting with clinically and radiologically diagnosed solitary nodular goiter (SNG) were
screened.

Inclusion criteria:

v" Clinically confirmed SNG

v" Normal thyroid function tests

v' Willingness to provide informed consent and undergo surgery

Exclusion criteria:

v' Multinodular goiter

v Previous thyroid surgery

v Suspicious or confirmed malignancy on FNAC

v' Severe comorbidities precluding surgery

Of 128 patients screened, 92 met eligibility criteria. Patients were divided equally into two groups: total
thyroidectomy (n=46) and hemithyroidectomy (n=46), based on surgeon’s discretion and patient
preference.

Statistical Analysis: Data were analyzed using SPSS v25. Continuous variables expressed as mean =+
SD, categorical variables as percentages. Chi-square test for categorical variables, independent t-test for
continuous variables. p<0.05 considered significant.

RESULTS

A total of 92 patients were included, with 46 undergoing total thyroidectomy (TT) and 46 undergoing
hemithyroidectomy (HT). Baseline demographic characteristics such as mean age (TT: 42.1 £ 9.6 years;
HT: 41.7 + 10.1 years) and gender distribution (female predominance in both groups) were comparable
(p=0.74).

Table 1. Baseline characteristics of study group

Outcome TT (n=46) HT (n=46) p-value
Transient hypocalcemia 11 (23.9%) 2 (4.3%) 0.01
Permanent 1 (2.1%) 0 0.31
hypocalcemia

Any RLN palsy 7 (15.2%) 1(2.1%) 0.03
Recurrence <12 months 0 5(10.8%) 0.02
30-day readmission 4 (8.7%) 2 (4.3%) 0.41
Hospital stay (days) 42+1.1 3.1+£0.9 0.02

The demographic and preoperative clinical parameters were comparable between groups (Table 1). The
mean age was 42.1 + 9.6 years in TT and 41.7 + 10.1 years in HT (p = 0.74). Female predominance was
observed in both groups (69.5% in TT vs. 65.2% in HT, p = 0.68). Mean nodule size did not differ
significantly (3.1 + 1.2 cm vs. 2.9 £ 1.3 cm, p = 0.59). However, operative duration was significantly
longer for TT (102.5 £ 18.6 minutes) compared with HT (78.9 £ 15.2 minutes, p < 0.001).
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Postoperative complications differed significantly between groups. Transient hypocalcemia was
observed in 11/46 patients (23.9%) in the TT group compared to 2/46 (4.3%) in the HT group (p = 0.01)
(Figure 1). Permanent hypocalcemia was rare (2.1% vs. 0%, p = 0.31). Any recurrent laryngeal nerve
palsy occurred in 7/46 (15.2%) TT patients versus 1/46 (2.1%) HT patients (p = 0.03) (Figure 2).

Transient hypocalcemia
25+

Rate (%)

Total thyroidectomy Hemithyroidectomy
Procedure

Figure 1.Incidence of Transient Hypocalcemia

Figure 1 demonstrates the incidence of transient hypocalcemia in both surgical groups. The complication
was significantly more frequent in patients undergoing total thyroidectomy (23.9%) compared with those
receiving hemithyroidectomy (4.3%, p = 0.01). This difference highlights the impact of complete gland
removal on postoperative calcium metabolism, with TT patients more vulnerable to transient
hypocalcemia due to greater parathyroid gland manipulation or devascularization.
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Figure 2 — Recurrence within 12 Months

Figure 2 depicts recurrence rates observed during the 12-month follow-up period. No recurrence was
recorded in the total thyroidectomy group (0%), while 10.8% of patients who underwent
hemithyroidectomy developed recurrent nodules in the contralateral lobe (p = 0.02). This clearly
illustrates the long-term protective effect of total thyroidectomy against recurrence, whereas
hemithyroidectomy carries a measurable risk of disease persistence or regrowth.

DISCUSSION

In this comparative institutional study, total thyroidectomy (TT) significantly reduced early recurrence
compared to hemithyroidectomy (HT) (0% vs. 10.8%, p = 0.02), but was associated with higher transient
complications—transient hypocalcemia (23.9% vs. 4.3%, p =0.01) and RLN palsy (15.2% vs. 2.2%, p =
0.03). These findings align with recent meta-analyses demonstrating that TT offers lower recurrence at
the expense of increased perioperative morbidity (1-3).

Specifically, Cao et al. (2024) reported similar trade-offs in intermediate-risk papillary thyroid cancer,
showing fewer complications with lobectomy vs. TT and no clear survival advantage to TT (2). Likewise,
broader literature supports that while TT reduces long-term recurrence risk, it predisposes to
hypoparathyroidism and nerve injury (4-6). Our data reinforce these trends in a benign SNG context
within a resource-constrained LMIC setting.
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Transient hypocalcemia remains the most common early complication of thyroid surgery. Recent studies
cite rates of 20-40% after TT, depending on surgical volume and calcium monitoring protocols (7,8).
Strategies such as rapid PTH assays and prophylactic calcium/vitamin D supplementation can reduce the
incidence and duration of postoperative hypocalcemia (9,10). However, these interventions may not
always be available in low-resource environments.

Recurrence following HT remains a concern. Systematic reviews report recurrence rates of 8—15% at 10
years in benign nodular disease, emphasizing the importance of long-term follow-up (11,12). In LMICs,
where accessibility and affordability are limiting, initial TT may be preferable to avoid the costs and
risks associated with completion surgery.

Our study offers a pragmatic middle ground: for patients with low-risk features, HT offers safer
immediate outcomes and preserves thyroid function; for those at higher risk—or with barriers to follow-
up—TT may be more beneficial despite higher short-term morbidity. This aligns with evolving
guidelines advocating individualized surgical planning based on disease risk and resource framing
(13,14).

Strengths of this study include a clearly defined cohort, prospective data capture, and strict definitions of
outcomes. Limitations include the small sample size (n=92), short-term follow-up (12 months), and lack
of functional quality-of-life measures. Multicenter studies with longer follow-up and cost-effectiveness
analyses are needed to refine recommendations for SNG in LMIC contexts.

CONCLUSION

In this prospective institutional study of solitary nodular goiter in a resource-limited tertiary center, total
thyroidectomy nearly eliminated early recurrence but carried a significantly higher rate of transient
hypocalcemia and RLN palsy compared to hemithyroidectomy. Hemithyroidectomy, while safer in the
short term and preserving thyroid function in most, was associated with a substantial recurrence risk
within one year. These findings underscore the importance of individualized surgical decision-making:
hemithyroidectomy may be appropriate for low-risk patients with reliable follow-up, whereas total
thyroidectomy may be justified in patients at higher recurrence risk or in settings where reoperation is
prohibitive. Surgical planning should integrate clinical risk, resource availability, and patient preferences
to optimize outcomes in LMIC settings.
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