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ABSTRACT

Introduction

Variations in anatomy of thyroid gland include the occasional
presence of a pyramidal lobe and a fibromuscular band called
levator glandulae thyroideae. These variations affect the gland's
morphometry and morphology. This study aimed to study
morphometry and variation prevalence of thyroid gland.

Methods

This descriptive study examined adult cadavers from the
Department of Forensic Medicine at Maharajgunj Medical Campus.
Measurements of the length, breadth, and thickness of both lateral
lobes and the isthmus were taken. The presence or absence of
the isthmus, pyramidal lobe, and levator glandulae thyroideae was
recorded, along with the origin and dimensions of the pyramidal
lobe, if present.

Results

The mean dimensions of the right lobe were 43.88+6.88 mm (length),
23.93+4.76 mm (breadth), and 12.28+3.30 mm (thickness). For the
left lobe, the measures were 40.47+7.26 mm, 21.95+4.22 mm, and
12.84+3.61 mm, respectively. The isthmus had mean dimensions of
18.12+5.52 mm, 16.65+5.51 mm, and 5.10+1.76 mm. The isthmus
was absent in 7.2% of cases. The pyramidal lobe, present in 27.8%
of cases, had mean dimensions of 19.17+8.26 mm, 11.64+3.47
mm, and 4.60+1.33 mm, typically originating from the center of the
isthmus. The average weight of the thyroid gland was 16.19+5.22 g.

Conclusion

The thyroid gland's weight was higher in males and positively
correlated with the individual's height. Also, thyroid gland's
dimensions and weight were less than those described in standard
texts. The relationship between body weight and thyroid gland
weight warrants further investigation.
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INTRODUCTION

hyroid gland is a ductless and highly vascular
gland which is situated in front and at the

sides of trachea at the level of fifth cervical
to first thoracic vertebrae. It is brownish red in
colour and is ensheathed by the pre tracheal layer
of the deep cervical fascia.’? Anatomical variations
of thyroid gland are well-documented, but there
is considerable variability in their prevalence and
morphometric  characteristics across different
populations. Existing literature highlights the
significance of understanding these variations for
clinical and surgical implications, particularly in
thyroidectomy and related procedures.>®

As variable presence of pyramidal lobe is very high
in some populations, a thorough understanding of
thyroid anatomical variations is crucial for surgical
procedures, particularly thyroidectomy. Accurate
knowledge of these variations can significantly
impact surgical planning and outcomes, reducing
the risk of complications.*® The presence of
accessory thyroid tissue and its vascular supply
could affect surgical approaches while performing
thyroidectomy surgery.®"

Despite these studies, there remains a gap in the
comprehensive understanding of thyroid gland
variations, particularly in diverse populations. The
current study aims to address this gap by providing
detailed morphometric data and variation prevalence
in the Nepali population. By doing so, it seeks to
contribute to the existing body of knowledge and
enhance clinical and surgical practices related to the
thyroid gland. This study's findings will be valuable
for anatomists, surgeons, and endocrinologists,
improving the accuracy of diagnoses and the
effectiveness of thyroid-related treatments.

METHODS

This cross-sectional observational study aimed
to investigate the morphometry and anatomical
variations of the thyroid gland in Nepalese cadavers.
The study was conducted at the Department of
Forensic Medicine, Maharajgunj Medical Campus.

The sample included cadavers brought to the
mortuary of the department, using non-probability
sampling. Cadavers were included if they were
Nepalese nationals aged 18 years and above,
excluding those with gross abnormalities in the
neck or thyroid region, pregnant cadavers or those
that were putrefied.

Consent was obtained from the relatives of the
deceased. Standard routine autopsy procedures
were followed using Letulle's method, with thyroid
gland removal. This involved preliminary skin
incisions, removal of the thyroid gland en bloc, and
dissection to expose the gland." The presence of
the isthmus, pyramidal lobe, and levator glandulae

Figure 1.

Diagram
measurements.”® A: length of right lobe, B: breadth
of right lobe, C: length of left lobe, D: breadth of
left lobe, E: length of pyramidal lobe, F: breadth of
pyramidal lobe, G: length of isthmus, H: breadth of
isthmus.

showing the points of

thyroideae was noted.

Measurements of the thyroid gland were taken
using a digital Vernier calliper and a digital weighing
machine. Length, breadth, and thickness of the
right and left lobes, isthmus, and pyramidal lobe
(if present) were measured. The weight of the
thyroid gland was also recorded. The length of the
cadaver was measured using a measuring tape. The
gland was cleaned and prepared for measurement
after removal, ensuring accuracy and consistency.
Measurements were taken as outlined in Figure 1.

Data was recorded in a pro forma and entered
into an Excel spreadsheet daily. Incomplete data
samples were omitted. Descriptive statistics,
including mean, median, and standard deviation,
were calculated. Chi squared, Spearman’s Rho
test, and Mann Whitney U t-test were used to find
associations or differences between variables as
per the normality of data. Statistical analysis was
performed using SPSS version 18, with a confidence
level of 95% and a significance level of 0.05.

RESULTS

In this study total 97 cadavers were included
among which 67 were male and 30 were female.
They belonged to the age group 18 to 80 years with
the mean age of 38.49 (SD = 15.06). The different
measurements of thyroid gland are summarized in
Table 1.

Out of total cadavers, pyramidal lobe was present
in 27 Its origin was at the center of isthmus in 13,
towards left lobe in 9 and towards right lobe in 5
(Figure 2). Out of total 97 cadavers, isthmus was
absent in seven (Figure 3).

The mean weight of thyroid gland in female was
found to be 13.34 g (SD= 4.51) while that of male
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Table 1. Measurements of thyroid gland

Charateristics Number Mean Minimum Maximum

Right lobe dimensions (mm)

Length 97 43.88+6.88 30.64 63.49

Breadth 23.93+4.76 14.58 34.18

Thickness 12.28+3.30 716 22.87
Left lobe dimensions (mm)

Length 97 40.47+726 2712 63.74

Breadth 21.95+4.22 13.1 34.36

Thickness 12.84+3.61 542 24.12
Isthmus dimensions (mm)

Length 90 18.12+5.52 4.23 34.68

Breadth 16.65+5.51 6.74 29.28

Thickness 5.10+1.76 1.07 10.35
Pyramidal lobe dimensions (mm)

Length 27 19.17+8.26 10.39 39.70

Breadth 11.64+3.47 5.20 22.16

Thickness 4.60+1.33 173 752
Weight (kg) 97 16.18+5.22 8.60 29

Figure 2. Different origins of pyramidal lobe (A: central, B: towards right lobe, C: towards left lobe), presence of
levator glandulae thyroideae (D).
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Figure 3. Absence of isthmus.

was found to be 1746 g (SD= 5.04). The difference
was found to be statistically significant on Mann
Whitney U test (p-value<0.001).

Mean weight of thyroid gland was not significantly
related to age of the cadaver on correlation of age
with thyroid weight. However, weight of thyroid
gland showed significant positive correlation with
length of the cadaver (Spearman’s correlation
coefficient = 0.452, p-value <0.001).

Levator glandulae thyroidae was present in 25 cases
(Figure 2), out of which 22 were male and 3 were
female. Its presence was found to be significantly
associated with gender (Chi-squared test, p-value
=0.02)

DISCUSSION

The current study found the mean weight of thyroid
gland to be 16.2 g (SD=5.22), mean right lobe
length 43.9 mm (SD=6.9), mean right lobe breadth
23.9 mm (SD=4.77), mean right lobe thickness
12.28 mm (SD=3.31), mean left lobe length 40.48
mm (SD = 727), mean left lobe breadth 21.96
mm (SD=4.22), mean left lobe thickness 12.84
(SD=3.61). Pyramidal lobe was present in 27.8%
cadavers while levator glandulae thyroideae was
present in 25.7%.

In comparison to standard textbooks, which report
lateral lobe dimensions of 5 cm in length, 3 cm in
breadth, and 2 cm in thickness,’? our study found
slightly smaller dimensions. This aligns more
closely with findings from Dessie et al.’?, Prakash
et al.’®, Sravani et al.™, and Joshi et al.’®, who also
reported smaller measurements compared to

textbooks. Notably, Ozgur et al.’ and Tanriover et
al.’® reported larger dimensions than our findings.
Racial and geographical variations between human
populations could be a factor in this difference.

The slight larger size of the right lobe compared
to the left, as observed in this study, concurs
with explanations by Joshi et al.’® and Rajkonwar
et al.* Differences in thyroid dimensions between
populations may be attributed to variations in height
and body build, with European populations generally
being taller than Asian populations, as noted by
Markey."”” Geographical variations may also affect
thyroid morphometry.

For breadth and thickness, the measurements
from current study were consistent with previous
research but generally less than the values reported
in standard textbooks. Dessie et al."? and Tanriover
et al.’® reported slightly different measurements,
possibly due to differences in the preservation of
samples or population characteristics.

Regarding the isthmus, the measurements from
our study align with those reported by Joshi et
al.’®, Sravani et al.™, and Raut et al.’®, although our
thickness measurement was slightly higher than
Raut et al.'s findings'®. Similarly, the dimensions of
the pyramidal lobe in our study are consistent with
previous studies by Milojevic et al.”, Gurleyik et al.8,
and Srikant et al'.

The site of origin of the pyramidal lobe aligns with
Sravani et al.™ and differs from Dessie et al.”?,
Tanriover et al.’5, and other studies, which often
found the left side of the isthmus to be the most
common origin site. The smaller sample size in the
current study could have resulted in detection of
fewer rare variations like this. The occurrence of
pyramidal lobe in 27.8% cases and its dimensions
warrants vigilance from operating surgeons and
diagnosing clinicians in order to avoid complications
or misdiagnoses.

Thyroid gland injury is a common complication of
tracheostomy, potentially leading to hemorrhage
from thyroid vessel or gland injury. The anatomical
variations of the thyroid gland, including isthmus
resection or blunt dissection, are crucial for safe
tracheostomy procedures.?® Knowledge of these
variations helps avoid complications, but this study
did not include the extent of the isthmus against
the tracheal rings due to time constraints. Future
studies could address this.

Standard textbooks typically describe the thyroid
gland weight as 25 grams'2. In this study, the mean
thyroid gland weight was found to be significantly
lower, with males averaging slightly more than
females. This finding is consistent with Pankow
et al.?!, who reported similar weights for different
age groups, but lower than the weights reported
by Tanriover et al."® The study found a statistically
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significant difference in thyroid gland weight
between males and females, but no significant
correlation between age and gland weight. A
positive correlation was found between individual
height and thyroid weight, aligning with Sahin et
al.22, who reported strong positive correlations
between thyroid volume and height in males and
weaker, but significant, correlations in females.

This was a cadaveric study done on recently
deceased, non-formalin-fixed cadavers at the
Forensic Department. The study was done using
standard procedures and data was collected by
the principal investigator only to avoid bias. All
measurements were taken twice and averaged
before entry to proforma. However, this study was
limited due to the short data collection period and
smaller sample size. Due to the lack of facilities for
weighing cadavers, individual weight correlations
also could not be established. Nevertheless, the
current study forms a strong baseline data among
adult Nepalese population about the morphometry
of thyroid gland.

The study provides abaseline data from the Nepalese
population which could have implications in thyroid
surgeries and procedures like tracheostomy.
For higher generalizability, it is recommended to
increase the sample size in future studies. Including
a larger number of women would enable a more
detailed comparison of thyroid weight across
different age groups. Investigating the effects of
thyroid disorders on gland weight, using patient
history or studies on live subjects, could provide
further insights. Additionally, analyzing samples
from different geographical regions would help
identify regional variations in thyroid anatomy.
Separate studies should be conducted to explore
the extent of the isthmus, variations in thyroid gland
relations, and blood supply differences. The position
of the parathyroid glands also warrants further
investigation. Lastly, allocating sufficient time for
data collection and observation is crucial to avoid
bias and ensure comprehensive results.

CONCLUSION

The thyroid glands showed common anatomical
variations like absent isthmus and centrally
originating pyramidal lobes. The thyroid glands
were found to be smaller in size and weight than
standard textbook descriptions. Thyroid weight had
a positive correlation with height and was higher
in males than females. These findings are valuable
for surgeons, radiologists, and forensic experts,
particularly in understanding regional anatomical
differences and performing emergency procedures.
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