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Abstract
Background
Despite thyroidectomy being the preferred approach for retrosternal goiter (RSG), controversies surround its
rationale in asymptomatic cases. This study aimed to investigate the treatment of RSG in resource-limited
settings.

Methods
A retrospective study conducted between April 2010 and June 2022 included 28 RSG cases who underwent
thyroidectomy using the cervical approach at Al-Nasar Hospital, Ibb, Yemen. A bivariate analysis was
performed to investigate the risk factors for postoperative complications.

Results
The main age was 49.4±9.9 years, and most of them (60.7%) were females. The main symptoms were cervical
mass appearance and breathing difficulty in 75 %, and 32.1%, respectively. Twenty-four (86%) cases were
classified as Grade 1 (above aortic arch) and four (14%) cases were classified as Grade 2 (aortic arch to the
pericardium). All patients underwent total thyroidectomy through the cervical approach without needing
sternotomy. The mean operative time was 121.9±26.7min (99-200 min) and the mean intraoperative
bleeding was 321.2±137.4 mL. Postoperatively, the malignant entity was histopathologically proven in seven
patients (25%). The postoperative complications (14%) were transient hypocalcemia in two (7.1%) and
hematoma in two (7.1%). Older age, bigger thyroid mass, extension below the aortic arch (Grade 2), longer
operative time and bleeding, intensive care unit admission, and malignant features are associated with
postoperative complications (all p < 0.05).

Conclusion
Cervical approach for patients with RSG in our experience is an optimum, feasible, and less invasive surgical
approach, in a resource-limited setting. Older age, bigger thyroid, extension below the aortic arch, longer
operative time and bleeding, intensive care unit admission, and malignant features are associated with
postoperative complications.
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Introduction
Goiter, a Latin origin term, refers to a doubling in thyroid size or weight over 40g [1]. Retrosternal goiter
(RSG) is characterized by its variable definition, often referring to a goiter that extends below the thoracic
inlet or has more than 50% of its volume below this level [2]. The reported incidence of RSG varies drastically
due to the lack of defining criteria, with a reported incidence of 2%-26% of thyroidectomy patients [3,4].
While RSG may remain asymptomatic for an extended period, the risk of sudden growth and extrinsic airway
compromise due to bleeding, cystic degeneration, or malignant transformation can be life-threatening [3,4].
Consequently, surgeons treating thyroid disorders face unique challenges associated with RSG, both in
determining the appropriate indications for surgery preoperatively and in achieving the safe removal of
intrathoracic goiters with minimal morbidity during the operation [5].

There is substantial disagreement regarding the selection of RSG patients for surgery. While the majority of
endocrine surgeons consider retrosternal extension as an independent absolute indication for
thyroidectomy, others argue that only patients with symptoms or suspected malignancy should undergo
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surgery [3,4]. In Battistella et al.'s study, about 2% of patients with RSG may present with acute respiratory
failure and will need emergency surgery, as well as 1.5% may present with vein obstruction [6]. Furthermore,
the increased use of radiological investigations has revealed a large number of RSG patients who are
frequently asymptomatic [5]. Many surgical approaches and strategies exist, including but not limited to
cervical neck incision, combined thoracic incision, or thoracic midline incision [4,6]. Fortunately, in the
majority of cases of RSG, a cervical incision alone is usually adequate. However, in specific cases, an
accessory incision, sternotomy, or other surgical procedures may be required [7].

In resource-limited settings, there is insufficient information available regarding the extent and
characteristics of RSG [8]. A previous report from our hospital showed promising results with a cervical
approach for the treatment of huge RSG in a 64-year-old man [9]. This study aimed to evaluate the feasibility
of total thyroidectomy via a cervical incision for RSG cases at a single institute in Yemen, considering the
limitations in resources and general surgeons as the primary operators. Moreover, we aimed to contribute a
broader perspective on thyroidectomy in a data-limited nation where thyroid disorders are diagnosed
clinically and managed exclusively by general surgeons.

Materials And Methods
Study design and setting
A case series with a retrospective chart review was conducted to include 28 cases diagnosed with RSG and
underwent thyroidectomy using the cervical approach at AL Nasar Hospital, Ibb, Yemen between April 2010
and June 2022. The Ethics Research Committees of Al-Nasar Hospital provided their approval for the study
(ID: 2723), which adhered to the ethical principles outlined in the Declaration of Helsinki.

Data collection
Demographic data, including age and gender, as well as clinical presentation factors such as the presence of
a neck mass (Figures 1A, 1B), breathing difficulty, pain, and dysphagia, were examined in the analysis of
patient records.

FIGURE 1: Preoperative photo showing the thyroid mass (arrow) in (A)
female patient and (B) male patient.

Radiological imaging findings from plain radiology, ultrasonography, and computed tomography (CT) scans
were also reviewed (Figure 2).
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FIGURE 2: Radiography x-ray showing retrosternal thyroid mass
causing tracheal deviation (arrow).

Additional aspects evaluated included the classification of RSG, the requirement for supplementary
procedures such as sternotomy or manubriotomy, operative time, blood loss, the need for intensive care unit
(ICU) admission, postoperative complications, and the duration of clinical follow-up (Figures 3A-3D).

FIGURE 3: Computed tomography scan showing retrosternal thyroid
mass (A) lateral view (arrow), (B) transverse section (arrow), (C) mass
causing tracheal deviation (arrow), (D) big thyroid mass with
calcifications (arrow).

Main outcome
The primary outcome is to report our findings. The secondary outcome is to find the risk factors associated
with postoperative complications.
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Definition
The grading and anatomical classification system developed by Huins were employed to categorize cases of
RSG. This classification system involved three grades: Grade 1 referred to goiters located above the level of
the aortic arch (above T4), Grade 2 represented goiters extending from the aortic arch to the pericardium,
and Grade 3 encompassed goiters located below the right atrium. The diagnosis of RSG was made when the
preoperative CT scan report indicated any extension of the goiter into the thorax through the thoracic inlet
[10,11].

Statistical analysis
The statistical analysis was performed using IBM SPSS software (version 22, IBM Corp., Armonk, NY).
Descriptive statistics were calculated, presenting variables as means with corresponding standard
deviations. Frequencies were reported using descriptive analysis to summarize categorical variables. The
normality of the data was assessed using the Smirnov-Kolmogorov test. To identify factors associated with
postoperative complications, quantitative variables were compared using either the independent samples T-
test or the Mann-Whitney U test, depending on the normality of the data. The Chi-square test or Fisher's
exact test was utilized for qualitative variables to examine associations with postoperative complications.
These statistical tests were employed to determine the significance of relationships between variables and
postoperative complications in the study population.

Results
The main age was 49.4±9.9 years (range 34-69 years), and most of them (60.7%) were females. The mean
duration of symptoms presentation was 25.1±13.7 months (range 5-54 months) and the main symptoms
were cervical mass appearance and breathing difficulty in 75%, and 32.1%, respectively. Regarding the
classification type of RSG, 24 (86%) cases had a Grade 1 (above aortic arch (above T4)) and 4 (14%) cases had
Grade 2 (aortic arch to the pericardium), while no patient had an RSG Grade 3 (below right atrium). All the
patients underwent a total thyroidectomy without needing sternotomy or manubriotomy (Figures 4A-4D).

FIGURE 4: Intraoperative photos showing (A) cervical approach, (B) big
thyroid mass, (C) mass after removal, and (D) site of operation
postoperatively.

The mean operative time was 121.9±26.7 min (range 99-200) and the mean intraoperative bleed loss was
321.2±137.4 (range 110 - 650) ml. The mean of hospital stay was 5.3 ± 1.1day (Median: 5 (Min: 4 to Max: 8)).
Postoperatively, the malignant entity was histopathologically proven in seven patients (25%). The total
postoperative complications rate was 14.2% (transient hypocalcemia in 7.1% and hematoma in 7.1%).
Within a follow-up of 13.4±6.5 months (Median: 12.5 (Min: 2 to Max: 30)), no symptoms of recurrence were
observed. The patient characteristics, operative findings, and complications are summarized in Table 1.
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Variables N (%)

Age (year), (Mean ±SD) 49.4 ±9.9 (range 34 - 69)

Gender   

Male 11 (39.3)

Female 17 (60.7)

Symptoms  

Cervical swelling 21 (75.0)

Breathing difficulty 9 (32.1)

Neck discomfort 7 (25.0)

Palpable mass during an examination 7 (25)

Symptoms duration (months), Mean ±SD 25.1±13.7 (range 5-54)

Retrosternal grade  

   Grade 1 (Above aortic arch) 24 (85.7)

   Grade 2 (Extension beyond the Carina) 4 (14.3)

Thyroid size (ml), Mean±SD 133.0 ±37.8 (range 70-215)

Operative time (min), Mean±SD 121.9±26.7 (range 99-200)

Tracheal compression 22 (78.6)

Operative blood loss (mL), Mean±SD 321.2±137.4 (range 110-650)

Hospital stays (day), Mean±SD 5.3 ±1.1 (range 4-8)

Need intensive care unit 8 (28.6)

Complications 4 (14.2)

Type of complication  

Transnet hypocalcemia 2 (7.1)

 Post-operative hematoma 2 (7.1)

Histopathologic findings  

Multi-nodular goiter 21 (75.0)

Papillary thyroid carcinoma 6 (21.4)

Follicular thyroid carcinoma 1 (3.6)

Follow-up (months), Mean±SD 13.4 ±6.5 (range 2-30)

TABLE 1: Patient characteristics

Factors associated with postoperative complications
Older age, bigger thyroid mass, extension below the aortic arch (Grade 2), longer operative time, significant
intraoperative bleeding, ICU admission, and malignant features were associated with postoperative
complications (all p < 0.05) (Table 2).
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Variables Subgroups
Complications, N (%)  

P-value
No (N=24) Yes (N=4)

Age (year) Mean (SD) 46.7 (7.7) 65.8 (2.2) <0.001

Gender Male 9 (37.5) 2 (50.0) 1.000

 Female 15 (62.5) 2 (50.0)  

Symptoms duration (months) Mean (SD) 24.4 (14.6) 29.2 (4.9) 0.520

Thyroid size (ml) Mean (SD) 120.4 (22.5) 208.8 (6.3) <0.001

Operative time (min) Mean (SD) 111.8 (7.8) 182.5 (15.0) <0.001

Operative blood loss (ml) Mean (SD) 278.9 (90.2) 575.0 (86.6) <0.001

Hospital stays (day) Mean (SD) 5.3 (1.2) 5.5 (0.6) 0.738

Need intensive care unit No 20 (83.3) 0 (0.0) 0.005

 Yes 4 (16.7) 4 (100.0)  

Retrosternal grade Grade 1 24 (100.0) 0 (0.0) <0.001

 Grade 2 0 (0.0) 4 (100.0)  

Histopathologic findings Benign 21 (87.5) 0 (0.0) 0.002

 Malignant 3 (12.5) 4 (100.0)  

TABLE 2: Bivariate analysis of risk factors for postoperative complications of total thyroidectomy
for substernal goiter

Discussion
In this study, we report our experiences in the surgical management of RSG in a resource-limited setting.
Additionally, we studied the factors of postoperative complications. These included advanced age, larger
thyroid size, extension beyond the carina, longer operative time and bleeding, ICU admission, and malignant
histopathological features. The development of goiter is believed to have a multifactorial etiology. However,
the enlargement of the thyroid gland per se can be seen as an adaptive response to decreased thyroid
hormone production. Consequently, various etiologic entities can contribute to the development of goiter
[2]. In developed countries, inflammatory conditions, such as Hashimoto thyroiditis and postpartum
thyroiditis, as well as infiltrative disorders like sarcoidosis, may be considered important causes of goiter.
Iodine deficiency remains the most prevalent cause, of goiter in limited-income countries and worldwide
[12].

There is considerable controversy regarding the RSG definition, while various definitions had been
proposed, the practicality and the suitability of each of them remain highly subjective. Hinus et al.
introduced a definition that includes goiter extension below the thoracic inlet (greater than 3 cm), the
proportion of the goiter located within the chest (at least 50%), and the presence of glandular spread into the
mediastinum below the thoracic inlet [11]. In this study, RSG was outlined based on the expansion of the
mass below the thoracic inlet level, consistent with the Huins grading system [11]. This approach is
supported by previous studies conducted by Nakaya et al. and Anikin et al. [4,13].

Indeed, the proximity of RSG to vital mediastinal structures renders it a challenging, or even life-
threatening illness [10]. Consensus exists that medical treatments are generally ineffective in treating RSG
[1,14]. Thyroidectomy is widely recognized as an important part of the thyroid disease management
pathway. Nevertheless, a lack of agreement exists regarding the specific indications that warrant the
implementation of thyroidectomy [10]. Although the mere presence of RSG warrants surgery by many
surgeons. some symptomatic cases may present with acute complications that necessitate immediate
surgery, which could be challenging to untrained staff. The other issue is the risk of harboring malignancy by
RSG, as the new intra-thoracic environment may trigger malignant transformation, in this series, the
authors present a rate of 25% of malignancy which is quite high [1,6,15]. A few others believe that surgery
should be reserved for symptomatic patients or when there is a high susception of malignancy [3,4]. In this
study, the main symptoms observed were the emergence of a cervical mass and breathing difficulties,
reported in 75% and 32.1% of cases, respectively, aligning with previous findings [1,6,14,15]. The
enlargement of the goiter can lead to compression of the esophagus, vascular and neurologic structures
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(e.g., recurrent laryngeal nerves), or in airways in more severe cases, necessitating urgent surgical
intervention [6].

Commonly used preoperative imaging modalities for assessing retrosternal goiter (RSG) include chest x-ray,
thyroid ultrasound, CT, and scintigraphy [10]. Ultrasonography is easily accessible, low-risk, and allows for
cytological evaluation through fine-needle aspiration cytology (FNAC). However, it has limitations in
accurately assessing retrosternal extension. Additionally, there are various technical difficulties that limit
the accuracy of FNAC in the mediastinal region [10]. Thus, we did not perform FNAC in all cases of our study.
CT scan is considered the most suitable method for determining the extent of the goiter, providing detailed
anatomical information of the thyroid gland, trachea, and esophagus. Nevertheless, the routine use of
iodinated radiocontrast agents should be avoided as they may induce overt hyperthyroidism [10,16].

Surgical excision of RSG is predominantly accomplished via a cervical approach in the majority of patients
[10]. In our study, all the patients underwent total thyroidectomy through a cervical approach. This approach
was endorsed vastly for various reasons. First, the highly vascular mediastinal structures increase the risk of
bleeding in an anatomically constrained area [7]. Secondly, most of the RSG resides on the anterior
mediastinum, making extra-cervical approaches of a limited need, primarily with posterior RSG that
presents in 10% of cases [10,17]. Thirdly, unless there is consideration of malignancy, the cervical approach
allows for total or partial thyroidectomy [10,18]. Nonetheless, there are few reports in the literature, in
which non-cervical approaches were implemented in a set of patients. This included thoracotomy or
sternotomy, each of these were usually indicated for external factors including inaccessible masses, invasive
malignancy, adherence to adjacent structures, re-operation, or emergency surgery, these cases were
reviewed and summarized by White et al. [1].

The post-operative complications of RSG are not uncommon, transient hypocalcemia was observed in up to
15% of cases [19]. Vocal alterations and nerve palsies are noticed more frequently in posterior RSG, these
cases are often associated with invasive malignancies, which generally have a poorer prognosis [10]. In our
study, we encountered an overall complication rate of 14.2%, this relatively low previous reports may have
been influenced by the fact that most cases were located in the anterior mediastinum. This location is less
likely to disturb the anatomical relationship between the parathyroid glands and the recurrent laryngeal
nerve, which both reside in the tracheoesophageal groove. Notably, there were no cases of wound infection
or other injuries reported, suggesting that RSG does not pose a greater risk compared to cervical goiter
excision. This finding aligns with reports by Raffaelli et al. and Abdelrahman et al. [10,20].

Compared to cervical goiters, there is currently no compelling evidence to support a higher occurrence of
incidental thyroid cancer in RSG cases. However, the potential increased risk of malignancy, in addition to
the limitations in ruling out malignant nature of the RSG are often cited as a justification for considering
prophylactic thyroidectomy in RSG management [21]. The reported incidence of malignancy in cervical and
intrathoracic goiters varies across the literature, ranging from 3% to as high as 35% [22,23]. In our study, 25%
of patients (seven individuals) were diagnosed with thyroid malignancy based on the final pathological
analysis, with papillary carcinoma being the predominant histologic subtype. This finding aligns with
previously published reports [21,24].

The factors pertaining to postoperative complications in RSG exhibit variability and may be reported
differently across various studies. These discrepancies can primarily be attributed to the limitations imposed
by small sample sizes and the heterogeneity of populations included in these studies. Studies reported
discrepancies related to the surgery and the surgical team's experience, or intrinsic characteristics of the
goiter [18,20]. A retrospective series presented by Cichon et al., involving 88 patients with RSG, analyzed the
high-risk group predisposed to sternotomy [25]. The study's findings indicated that recurrent goiter,
posterior mediastinal location, aberrant adenoma, and mediastinal blood supply were statistically
significant risk factors for sternotomy. However, it is important to acknowledge the limitations of this series,
as it relied on a retrospective design, lacked randomization, and did not include a control group [25].

Our study identified several factors associated with postoperative complications in RSG. These included
advanced age, larger thyroid size, extension beyond the carina, longer operative time and bleeding, ICU
admission, and malignant histopathological features.

It has been observed that advanced age is associated with longer surgical durations and the need for larger
tissue resections. While these factors are not exclusively limited to older patients, there is a clear correlation
between age-related factors and an increased risk of complications [26,27]. It is crucial, however, to
acknowledge that thyroidectomies for RSG carries significant morbidity and mortality rates, especially
among elderly patients. Therefore, careful consideration of the risks and benefits is essential before deciding
to proceed with surgery [5]. In our study, we found that larger RSG and infra-cranial extension of RSG were
linked to higher post-operative complications. These findings are consistent with previous reports that have
observed higher mortality and morbidity rates associated with larger goiter sizes. Although it remains
unclear whether size can be considered an independent predictor of postoperative complications, it is
evident that larger goiters can hinder intubation, cause upper airway obstruction, complicate the operative
approach, and prolonged operative time [28]. Specifically, RSG thyroidectomies were frequently associated
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with longer operative times, which were found to be correlated with worse postoperative outcomes in our
study. However, there is currently insufficient substantial evidence to support a direct association between
operative time and higher rates of postoperative complications [29]. 

Notably, our study identified a significant association between intraoperative bleeding, admission to the
ICU, and malignancy with higher rates of postoperative complications. While these findings have been
reported in previous research [3,30]. To the best of our knowledge, no study has effectively controlled for
these variables in relation to size, extension, or the specific presentation of these cases. As RSG can often
manifest in advanced stages with posterior extensions, which adds complexity to the surgical management.
Further studies are required to comprehensively elucidate the potential relationship between these
variables and their impact on post-operative complications.

Several limitations must be considered when interpreting the findings of the present study. Firstly, the
retrospective design introduces limitations on documentation and data collection. Additionally, the
relatively smaller sample size might restrict the statistical power, limiting the ability to draw robust
conclusions or generalize the findings to larger populations. Furthermore, a significant limitation is the
absence of a clear definition or standardized criteria for RSG which may introduce variations in patient
selection and outcome assessment. Moreover, the lack of data on familial history or prior diseases in the
analyzed cohort poses limitations on understanding potential risk factors and their impact on outcomes.
Another notable limitation is the absence of documented preoperative diagnoses of malignant RSG using
FNAC. The challenges associated with obtaining representative samples due to the size and localization of
the gland within the thoracic cavity likely contributed to the lack of available data. Furthermore, the limited
accuracy of the FNAC procedure itself may have hindered the preoperative diagnosis of malignant RSG.

Conclusions
Based on our experience, the cervical approach is considered an optimal, feasible, and minimally invasive
surgical approach for patients with RSG, even in resource-limited settings. Postoperative complications are
associated with several factors, including older age, larger thyroid size, extension below the aortic arch,
longer operative time, increased intraoperative bleeding, ICU admission, and the presence of malignant
features.
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