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Abstract 
Introduction: The objective of this study was to analyze the morphometry and 
anatomical relationships of the thyroid gland through dissection. Materials 
and Methods: This was a prospective descriptive anatomical study conducted 
over a 5-month period, from July 7, 2024 to November 27, 2024, involving 
dark-skinned anatomical subjects who met the inclusion and exclusion crite-
ria, and were dissected in the autopsy rooms of the pathology departments of 
Idrissa Pouye General Hospital and Dalal Jamm Hospital. Results: A total of 
24 anatomical subjects were dissected. There were 18 males (75%) and 6 fe-
males (25%), with a sex ratio (F/M) = 0.33. The mean thyroid diameter was 
5.9 cm ± 0.57 (range: 5.1 - 7.32 cm). The mean height of the left lobe was 4.7 
cm ± 0.78 (range: 3.2 - 5.4 cm), and that of the right lobe was 4.61 cm ± 0.93 
(range: 2.9 - 6.3 cm). The mean height of the isthmus was 2.3 cm ± 0.74 (range: 
1 - 2.41 cm). The left recurrent laryngeal nerve (RLN) passed posterior to the 
inferior thyroid artery in 16 cases (66.7%), transvascular in 6 (25%), and prevas-
cular in 2 (8.3%). On the right, the RLN was retrovascular in 12 (50%), prevas-
cular in 8 (33.3%), and transvascular in 4 (16.7%). All parathyroid glands 
found were posterior. Sixteen specimens (66%) had four parathyroids, while 
five (20%) had two. Conclusion: Thyroid dissection highlighted significant 
morphometric variability and diverse relationships with the recurrent laryn-
geal nerves and inferior thyroid arteries, as well as variations in parathyroid 
gland distribution. Awareness of these variations is critical to preventing post-
thyroidectomy complications. 
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1. Introduction 

The thyroid is an unpaired, median endocrine gland located at the base of the 
neck, beneath the larynx and in front of the trachea. Weighing about 20 - 30 g, it 
secretes hormones that regulate growth, basal metabolism, and thermoregulation 
[1]. 

The right lobe is usually larger than the left, and adult size is reached by age 15 
[2]. 

Thyroid surgery is a major component in the management of both benign and 
malignant thyroid diseases. In Senegal, the recurrence of goiter following medical 
treatment has led to numerous thyroidectomies [3], which require multidiscipli-
nary collaboration among endocrinologists, surgeons, and radiologists. 

Given the rich neurovascular structures in this region, thyroid surgery carries 
significant risks of vital and functional complications [4]. A precise understanding 
of thyroid anatomy is therefore essential. 

This study aimed to analyze the morphometry and anatomic relationships of 
the thyroid gland through dissection. 

2. Materials and Methods 

The study was conducted at the Laboratory of Anatomy and Organogenesis of 
Cheikh Anta Diop University in Dakar, and within the pathology departments of 
Dalal Jamm Hospital and Idrissa Pouye General Hospital in Grand Yoff. 

It was a prospective descriptive anatomical study carried out over a period of 
five months, from July 7, 2024, to November 27, 2024. 

The study involved 24 dark-skinned anatomical subjects meeting the inclusion 
and exclusion criteria, obtained from the autopsy rooms of the pathology depart-
ments of Idrissa Pouye General Hospital and Dalal Jamm Hospital. 

All adult anatomical specimens of both sexes, without any surgical scars on the 
anterior aspect of the neck, were included in this study. 

Exclusion criteria included decomposed specimens, children under 15 years of 
age, and specimens presenting a surgical scar on the anterior neck. 

Unidentified anatomical specimens were preserved in the cold chambers of the 
pathology departments. Upon arrival at the laboratories, they were registered, and 
details such as the day, date, and time of entry, body habitus, and clothing were 
recorded. Each specimen was assigned a number and stored either in a freezer or 
in a refrigerator operating continuously (24 hours a day). 

The materials used for the dissection included: (Figure 1) 
Scalpel blades No. 23 
Scalpel handle No. 4 
Dissecting forceps without teeth 
Two Kocher forceps with teeth 
Two Kocher forceps without teeth 
Two Farabeuf retractors 
One pair of fine curved scissors with pointed ends 
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One pair of curved scissors of the Metzenbaum type 
One needle holder 
A graduated measuring tape 
A 180˚ protractor 
Non-absorbable sutures 
Data collection sheet 
 

 

Figure 1. Equipment used for the dissection. 
 

All the anatomical subjects were positioned following several steps: 
Position: Supine position on the autopsy table; 
Support: Placement of a wooden block (billot) under the scapulae to expose the 

anterior surface of the neck; 
Draping: A surgical drape was placed over the face and thorax (Figure 2). 

 

 
1: Wooden block (billot); 2: Anterior surface of the neck. 

Figure 2. Exposure of the anterior surface of the neck in one of 
the anatomical specimens. 

 

The surgical approach was performed through a triple cervical incision, as 
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shown in Figure 3: 
The first incision was a transverse, arc-shaped cervical incision with a superior 

concavity, made 2 cm (approximately two fingerbreadths) above the suprasternal 
notch, involving the skin; 

The second incision was another transverse cervical incision, made 2 cm above 
the hyoid bone, also involving the skin; 

The third incision was a vertical median cervical incision, joining the two pre-
vious transverse incisions. 
 

 
1: Inferior transverse incision (ITI); 2: Superior transverse incision (ITS); 3: Vertical in-
cision (VI). 

Figure 3. Surgical approach. 
 

The following procedure was performed during the dissection: 
Elevation of the right and left skin flaps, as illustrated in the corresponding Fig-

ure 4. 
 

 
1: Right skin flap; 2: Muscular plane. 

Figure 4. Elevation of the right and left skin flaps. 
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The anterior cervical muscles were then exposed, as illustrated in Figure 5 be-
low. 
 

 
1: Platysma muscle; 2: Sternocleidomastoid muscle; 3: Thyrohyoid 
muscle; 4: Sternothyroid muscle. 

Figure 5. Exposure of the anterior cervical muscles of an anatom-
ical specimen (after removal of the skin and subcutaneous tissue). 

 

A vertical incision was made along the midline through the superior and middle 
cervical fasciae. 

The anterior cervical muscles were then dissected, with retraction of the ster-
nocleidohyoid (SCH) muscle, allowing exposure of the thyroid compartment, as 
shown in Figure 6. 

 

 

Figure 6. Muscular dissection and exposure of the thyroid compartment. 
 

The thyroid compartment was dissected by digital separation and retraction us-
ing Farabeuf retractors. 

This maneuver allowed exposure of the thyroid gland and the trachea, as illus-
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trated in Figure 7. 
 

 
1: Thyroid gland; 2: Cricoid cartilage. 

Figure 7. Opening of the thyroid compartment. 
 

Morphometric Study 
Millimetric tape measurements were taken to determine the thyroid diameter, 

height of the lobes, and height of the isthmus. 
A careful dissection was performed to identify the relationships between the 

recurrent laryngeal nerve and the inferior thyroid artery, as well as to locate the 
parathyroid glands on the posterior surface of the thyroid. 

The pyramidal lobe represents an embryological remnant of the thyroglossal 
duct, whose persistence explains its inconsistent presence as well as its variable 
length and location along the cervical midline. 

For each anatomical specimen, we conducted: 
Anthropometric description, followed detailed morphometric and topographic 

anatomical study of the thyroid gland and its relations. 
The following parameters were recorded: 
Sex of the anatomical specimen; 
Height and cervical circumference; 
Thyroid diameter; 
Height of the thyroid lobes; 
Height of the thyroid isthmus; 
Relationship of the inferior laryngeal (recurrent) nerve to the inferior thyroid 

artery; 
Position of the superior and inferior parathyroid glands in relation to the thy-

roid. 
Data were manually collected using pre-established data sheets and analyzed 

using SPSS software. 
The writing and presentation were carried out using Microsoft Word, Excel, 
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and PowerPoint (Office 2020 suite). 

3. Results 

During the study period, 24 adult anatomical specimens of both sexes were dissected. 
Among them, 18 were male (75%) and 6 were female (25%), giving a sex ratio 

(F/M) = 0.33. 
The following table (Table 1) presents the distribution of anatomical specimens 

according to average height and cervical circumference. 
 
Table 1. Distribution of anatomical specimens according to height and cervical circumference. 

Height (cm) Number % Cervical Circumference (cm) Number % 

150 - 160 5 20.83 39 8 33.33 

161 - 170 12 50.00 38 9 37.50 

>170 7 29.17 37 4 16.67 

Total 24 100 24 100 100 
 

The mean thyroid diameter was 5.9 cm, with a standard deviation of 0.57 cm. 
The extremes ranged from 5.1 cm to 7.32 cm. 
Table 2 below presents the distribution of anatomical specimens according to 

thyroid diameters. 
 
Table 2. Distribution of anatomical specimens according to thyroid diameters. 

Thyroid diameter (cm) Number (n) Frequency (%) 

≤6.0 9 37% 

6.1 - 6.5 12 50% 

>6.5 3 13% 

Total 24 100% 
 

Figure 8 below illustrates the anterior view of the thyroid gland in one of the 
anatomical specimens. 

The mean height of the left thyroid lobes was 4.7 cm, with a standard deviation 
of 0.78 cm. 

The minimum and maximum values were 3.2 cm and 5.4 cm, respectively. 
The distribution of anatomical specimens according to the height of the left 

thyroid lobe is presented in Table 3 below. 
 
Table 3. Distribution of anatomical specimens according to the average height of the left 
thyroid lobe. 

Height (cm) Number (n) Percentage (%) 

≤3.5 8 33% 

3.5 - 5.0 13 54% 

>5.0 3 13% 

Total 24 100% 
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The mean height of the right thyroid lobes was 4.61 cm, with a standard devia-
tion of 0.93 cm. 

The extremes ranged from 2.9 cm to 6.3 cm. 
The distribution of specimens according to the height of the right thyroid lobe 

is summarized in Table 4. 
 

Table 4. Distribution of anatomical specimens according to the average height of the right 
thyroid lobe. 

Height (cm) Number (n) Percentage (%) 

≤4.0 9 38% 

4.0 - 4.5 7 29% 

4.5 - 5.0 5 20% 

>5.0 3 13% 

Total 24 100% 
 

Figure 8 below shows the posterior view of a specimen, illustrating the average 
height of the right thyroid lobe 

 

 
1: Right lobe—4.2 cm; 2: Left lobe—5.0 cm; 3: Isthmus—2.0 cm. 

Figure 8. Anterior view of a dissected specimen showing average measurements. 
 

The mean height of the thyroid isthmus was 2.3 cm, with a standard deviation 
of 0.74 cm. 

The minimum and maximum values were 1.0 cm and 2.41 cm, respectively. 
The distribution of anatomical specimens according to the average height of the 

isthmus is presented in Table 5 below. 
 
Table 5. Distribution of anatomical specimens according to the height of the isthmus. 

Isthmus height (cm) Number (n) Percentage (%) 

≤1.0 5 21% 

1.0 - 1.5 4 16% 

>1.5 15 63% 

Total 24 100% 
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The distribution of Anatomical Specimens According to the Presence or Ab-
sence of the Median (Pyramidal) Lobe  

In our sample, 20% of the specimens presented a median lobe, also known as 
the pyramidal lobe, as illustrated in Figure 9 below. 
 

 
1: Right lobe; 2: Left lobe; 3: Isthmus; 4: Pyramidal lobe. 

Figure 9. Posterior view of the thyroid gland showing the pyramidal lobe. 
 

After the dissections, it was observed that all identified parathyroid glands were 
located on the posterior surface of the thyroid. 

They were cranial and caudal when four glands were present, and cranial only 
when there were two or a single gland. 

The majority of specimens (16; 66%) contained four parathyroid glands, fol-
lowed by five specimens (20%) with two glands, and one specimen (4%) with a 
single gland. 

In two specimens, no parathyroid glands were identified. 
We also found that in 16 subjects (66.7%), the left recurrent laryngeal nerve 

(RLN) passed posterior to the ipsilateral inferior thyroid artery (retrovascular type). 
In six subjects (25%), the nerve crossed the artery from anterior to posterior 

(transvascular type), and in two subjects (8.3%), it passed anterior to the artery 
(prevascular type). 

These findings are summarized in Table 6 below. 
 
Table 6. Distribution of specimens according to the relationship between the left recurrent 
laryngeal nerve and the left inferior thyroid artery. 

Left-side relationship Number (n) Percentage (%) 

Retrovascular 16 66.7% 

Transvascular 6 25.0% 

Prevascular 2 8.3% 

Total 24 100% 
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The relationship between the right recurrent laryngeal nerve and the right in-
ferior thyroid artery was also studied. 

We found that 12 specimens (50%) exhibited a retrovascular arrangement, 8 
(33.3%) were prevascular, and 4 (16.7%) were transvascular (Figure 10). 

These findings are detailed in Table 7 below. 
 
Table 7. Distribution of specimens according to the relationship between the right recur-
rent laryngeal nerve and the right inferior thyroid artery. 

Right-side relationship Number (n) Percentage (%) 

Retrovascular 12 50.0% 

Prevascular 8 33.3% 

Transvascular 4 16.7% 

Total 24 100% 

 

 

Figure 10. Relationship between the left recurrent 
laryngeal nerve and the left inferior thyroid artery. 

4. Discussion 

Our study presents the morphometric characteristics of the thyroid gland and 
some of its anatomical relationships, emphasizing their anatomical variations. 
The data were obtained from the dissection of 24 specimens collected from fresh 
melanodermic anatomical subjects. 

We used anatomical dissection to determine the morphometric and morpho-
logical variations of the thyroid gland. The choice of dissection was justified by 
the limited availability of anatomical data derived from human specimens in our 
region. In addition, anatomical dissection allows a direct three-dimensional visu-
alization of fine structures that are difficult to identify through imaging, particu-
larly the terminal branches of the inferior thyroid artery in close relationship with 
the recurrent laryngeal nerve, as well as their topographic variations, which are 
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crucial for reducing the risk of intraoperative nerve injury. 
Dissection allows direct observation, a fundamental step in anatomical study, 

making it possible to identify the pyramidal lobe, to perform direct measurements 
of the lobes and the isthmus, and to study their anatomical relationships. 

The thyroid gland is a superficial organ, which makes it easily accessible to ul-
trasound examination, explaining why some authors, such as N’DRI et al. [4], 
chose imaging-based approaches. They reported that real-time ultrasonography 
provides an accuracy comparable to MRI, with important implications for surgical 
decision-making, particularly in procedures involving the tricuspid valve. 

Similarly, Tsujio [5] used three-dimensional echocardiography to assess the 
embryology, size, and morphology of the thyroid gland. 

We preferred the dissection method to study anatomical variations, unlike 
those authors [4] [5] who opted for indirect imaging methods. Dissection remains 
a direct and realistic approach, despite the difficulties in specimen availability. 

The thyroid gland is known for its marked variability in size and structure [6]. 
Most of these anatomical variations result from variable persistence of the embry-
onic thyroglossal duct [7]. 

Thyroid diseases such as goiter, thyrotoxicosis, adenoma, and carcinoma are 
typically associated with thyroid enlargement, requiring medical and surgical in-
tervention [6]. 

In our study, the mean thyroid diameter was 5.9 cm. Most authors measured 
the lateral lobes and isthmus separately. According to classical anatomical refer-
ences, the lateral lobes measure 5 cm in length, 3 cm in width, and 2 cm in thick-
ness [8]. 

The mean height of the left thyroid lobe in our study was 4.7 cm, while that of 
the right lobe was 4.61 cm. This finding contrasts with the commonly reported 
observation that the right lobe is slightly larger than the left [9] [10]. A comparison 
of our findings with those from the literature is summarized in Table 8 below. 
 
Table 8. Comparison of lateral lobe sizes. 

Study DT LG LD 

Our study 6.7 4.20 4.58 

Joshi et al. [10] – 4.22 4.32 

Dessie et al. [11] – 4.08 4.24 

Prakash et al. [12] – 2.54 2.63 

Dixit et al. [13] – 4.95 5.29 

Asha et al. [14] – 4.74 5.32 

 

In this study, all subjects had an isthmus, unlike the findings of Dessie et al. 
[11], who reported absence of the thyroid isthmus in 7.5% of cadavers, and Raj-
konwar and Kurse [9] [13], who found 21.25% absence. 

Thyroid isthmus agenesis is defined as the complete congenital absence of the 
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isthmus [15]. A high division of the thyroglossal duct may produce two separate 
lobes without an isthmus [13]. 

The median (pyramidal) lobe was found in 5 specimens (20%) in our series. 
Kulkarni et al. [16] and Asha et al. [14] did not observe a pyramidal lobe in their 
dissections of 20 and 15 specimens, respectively. 

Our results are comparable to those of Begum et al. [17], who reported the py-
ramidal lobe in 26.7% of subjects, but lower than those of Rajkonwar and Kurse 
[9], who found 38.75%, and other authors who reported 58%, 41%, and 46%, re-
spectively [7] [18] [19]. 

The frequency of pyramidal lobe identification in cadaveric studies appears to 
increase proportionally with sample size. The pyramidal lobe is a remnant of the 
thyroglossal duct, explaining its inconsistent presence and variable location. 

In our series, four parathyroid glands were identified in 16 subjects (66%), con-
sistent with Hojaij et al. [19], who found four glands in 78.6% of cases and two 
glands in 1.8%. 

Although most individuals have four parathyroid glands, supernumerary glands 
(five or more) are occasionally observed, often located near the thymic region 
[20]-[22]. 

Lefevre et al. [23] reported four glands in 80% - 84%, three glands in 3% - 13%, 
and five or more in 2.2% - 20% of cases. Instances of two or six glands were rare 
[23]. 

The anatomical relationship between the recurrent laryngeal nerve (RLN) and 
the inferior thyroid artery (ITA) is highly variable. The ITA generally arises from 
the thyrocervical trunk and supplies the thyroid gland, while the RLN, a mixed 
branch of the vagus nerve, typically passes anterior to the ITA on the right and 
posterior to it on the left. Occasionally, the nerve crosses between the arterial 
branches [24], a relationship confirmed by multiple studies [25] [26]. 

Our findings support these observations: the left RLN was retrovascular in 16 
cases (66.3%), and the right RLN was prevascular in 8 cases (33.3%). 

These results are comparable to those reported by Kaisha et al. [27], who found 
the nerve anterior to the ITA in 37% and posterior in 51.4% of cases. 

Ozguner and Suker [26] classified the RLN–ITA relationship into seven types: 
Type 1: RLN posterior to the artery; 
Type 2: RLN anterior to the artery (right 40.5%, left 22.5%); 
Type 3: RLN parallel to the artery (right 11.5%, left 7%); 
Type 4: RLN located between the arterial branches (right 1%, left 3.5%); 
Type 5: Extralaryngeal branch of the RLN identified before crossing the artery 

(right 4.5%, left 0%); 
Type 6: ITA located between the two branches of the RLN (right 0%, left 0.5%); 
Type 7: RLN branches interspersed among the arterial branches (right 0%, left 

0.5%). 
The challenges encountered in this study were primarily related to the trans-

portation of anatomical specimens from the hospital to the anatomy laboratory, a 
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process complicated by growing security concerns in our setting. Additional lim-
itations include the small sample size. Furthermore, a prolonged waiting period 
was required to obtain the specimens, as the study exclusively involved unidenti-
fied bodies, which were subject to mandatory medico-legal and administrative 
procedures prior to being released for anatomical dissection. 

5. Conclusions 

Our study revealed a significant morphometric diversity of the thyroid gland, as 
well as a variability in the relationships between the recurrent laryngeal nerve and 
the inferior thyroid artery. We observed a retrovascular course on the left and a 
prevascular course on the right in 66.7% and 33.3% of cases, respectively, illus-
trating the absence of a single consistent anatomical configuration. 

Furthermore, the variability in the number of parathyroid glands identified 
highlights the need for increased vigilance during surgical dissections, in order to 
minimize the risk of postoperative hypoparathyroidism. 

Because of its proximity to essential neurovascular structures and the parathy-
roid glands, the thyroid region represents an area of particular surgical importance. 
The anatomical relationships between the thyroid, the recurrent laryngeal nerves, 
and the inferior thyroid arteries, as well as the position of the parathyroid glands, 
vary from one individual to another. These variations can make procedures such 
as thyroidectomy delicate and potentially risky. 

These findings may have a direct impact on thyroid surgery, especially regard-
ing the preservation of the recurrent laryngeal nerves and parathyroid glands. A 
comprehensive understanding of these anatomical variations is essential to reduce 
postoperative complications, notably dysphonia due to nerve injury or hypocalce-
mia following parathyroid damage. 
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