Int. J. Morphol.,
37(1)136-140, 2019.

Anatomical Variations of Thyroid Glands
in Northeastern-Thai Embalmed Cadavers

Variaciones Anatémicas de la Glandula Tiroides en
Cadaveres Embalsamados del Noreste de Tailandia

Chanwit Maneenint; Naowarat Maneenir? & Sitthichai lamsaard®*

MANEENIN, C.; MANEENIN, N. & IAMSAARD, S .Anatomical variations of thyroid glands in Northeastern-Thai embalmed cadavers.
Int. J. Morphol., 37(1)136-140, 2019.

SUMMARY: This study aimed to investigate the variation patterns of thyroid glands in embalmed cadavers donated for anatomical
studying and research in the northeastern part of Thailand. The crossed-sectional descriptive study was applied to ofstemieally
the thyroid gland in abnormality of 45 embalmed cadavers. The study was conducted in the Anatomy Laboratory of Collegeeof Medic
and Public Health, Ubon Ratchathani University. The indications of thyroid gland abnormalities were recorded by photographs bef
classification of data used further in a descriptive analysis using SPSS. The results showed that 8 of the 45 cadavenre(d7.8 %)
observed with thyroid gland abnormality (4 males; 8.9 % and 4 females; 8.9 %). Such variations could be classified into 3 types
pyramidal lobe (8.8 %), levator glandulae thyroideae (2.2 %) and the co-existing of levator glandulae thyroideae (8.8%¢glyespe
The thyroid gland abnormality observed in this study was mainly related to many previous reports. Besides the number of thyroid
variations are a crucial indication of thyroid gland abnormality recurring, these gland abnormalities are susceptibleratitreasp
radiology physicians in thyroidectomy and tracheostomy.
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INTRODUCTION

Thyroid is the first gland of human body that developghyroid gland is located at the front of the throat around the
in the embryos after the 24lay of fertilization. Due to the area of the second to third tracheal ring which is aligned to the
surface tension of FGE signaling pathway, the endoderanea of the fifth cervical to first thoracic vertebrae (C5-T1)
located around the surface of primordial pharynx becomgslollinshead, 1961; Marshall, 1985; Kaplan, 1994;
thicker anddevelops into thyroid primodium. This procesSkandalakis, 2004). Thyroid gland is divided into left and right
takes place at the same time with the development of a tonglades that are joined together by isthmus (Raeadg, 2008;

The development of both organs descends downward into Bandring, 2008; Phukagt al, 2012). The anatomy alteration
pharynx cavity, passing through the ventral of hyoid bone amd thyroid gland involves distortion of the glands’ sizes and
larynx bones. At its early stage of development, thyroid glarghapes (Josleit al, 2010; Prakasht al, 2012). Specifically

is linked with the tongue via a very small tube calledin recent research, the pyramidal lobe was found separating
thyroglossal duct. Thyroid primodium is originally formedfrom the left lobe. The tip of the pyramidal lobe was converted
as an empty tube however tissue and flesh gradually develafo a fibro-muscular band that insertion to the edge of hyoid
in it and when fully grown the organ takes a bisectionaone called levator glandulae thyroideae (Moore & Persuad;
structure that is joined together by a tissue called isthmus. $tandring; Chaudhast al, 2013; Rajkonwar & Kusre, 2016).
week 7, the thyroglossal duct is dissolved while thyroid glardue to the fact that there has been no investigation of the
is affixed to its position and looks exactly like an adult’s reguthyroid gland abnormality in embalmed cadavers in Thailand,
lar thyroid gland (Moore & Persuad, 2003; Saddler, 201@he researchers found it fascinating to conduct a research into
Mooreet al, 2013). Adult’s thyroid gland is supported by athis area in order to identify the thyroidal abnormality types
lot of arteries, which makes it look reddish. A fully-grownamong theembalmed bodies in northeastern Thailand.
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MATERIAL AND METHOD (55.6 %) and 20 females (44.4 %). Thyroid gland abnormality
was observed in 8 of the samples (17.8 %, as in Table I).
Four of the cases with thyroid abnormality were males and
The sample size was calculated from the formula fdour others were females, which is about 8.9 percent of a
estimating population proportion (Wayne, 1995) which watetal number of the sample (Table II).
estimated using a confidence interval of 95 %, and
acceptance error of 15 % and a prevalence of pyramidal lobe  The thyroid gland abnormality observed in this
of 46 % (Veerahanumaiadt al, 2015). Thus, the required research were classified into three categories, type I) thyroid
sample size was at least 43 embalmed cadavers. Tdiand with right lobe, left lobe, isthmus and pyramidal lobe,
investigation of the abnormality of thyroid gland wagype Il) thyroid gland with right lobe, left lobe, isthmus and
conducted via a crossed-sectional descriptive study, whitkvator glandulae muscle, and type IIl) thyroid gland with
was done in the Anatomy Laboratory of College of Mediciright lobe, left lobe, isthmus and the co-existing of pyramidal
ne and Public Health, Ubon Ratchathani University frofobe and levator glandulae thyroideae (Table I11). Among the
2014 to 2017. The specimens were 45 of embalmed bodieale cadavers, type | thyroid gland abnormality was
who were residents of the Northeastern region when thegserved. As shown in Figure 1A, the beginning of pyramidal
were alive. The embalmed cadavers were given dgbe was attached to the right lobe of thyroid gland and
Department of Anatomy of Khon Kaen University. Thasthmus while its ending was found at the same plane of
crossed-sectional investigations of the embalmed cadavérgroid prominence. In addition, type 11l was observed in
were conducted during a gross anatomy study of thyroidree of the male cadavers as shown in Figure 1B, 1C, and
glands, which was a class for medical students. The skin dD. In 1B and 1C, pyramidal lobes were found separate from
the front side ofthe neck was carefully dissected. The datee right lobe of thyroid gland. In 1D, however, the separation
relating to the characteristics of thyroid glands and itwas on the left lobe of thyroid gland. At the end of three
supporting arteries and nerve was recorded. When spotticegses pyramidal lobes were development to fibrous band of
the abnormalities such as the development of pyramidal lolesator glandulae thyroideae. These fibrous bands were found
and levator glandulae thyroideae (LGT), the researchers wasertion to the edge of hyoid cartilage, the gland was
observed the origin and insertion, taking photos and recordgadapplies by superior thyroid artery which is a branch of the
the data on the form. The data was analyzed by using SR®$mon carotid artery. The venous was drained from thyroid
program. The study protocol was approved by the Ehicgland via inferior thyroid vein to left brachiocephalic vein.
Review Board oUbon Ratchathani University (Certificate The type Il of thyroid gland abnormality was not observed
of approval number: UBU - REC-32/2561) in the male cadavers (Table II).

In the investigation of female cadavers, type | were
RESULTS observed in two cadavers (Figure 1E and 1F). In Figure 1E,
pyramidal lobe was found detaching from the right lobe of
thyroid gland and isthmus while the separation was observed
The samples were 45 of embalmed cadavers, 25 matasthe left side of thyroid gland and isthmus in Figure 1F. The
edges of pyramidal lobes observed in Figure 1E and 1F were
found horizontally parallel to inferior-lateral border of thyroid
cartilage and inferior thyroid notch, respectively. The gland

Table |. Characteristics of embalmed cadavers.
Characteristics Number Percentage

Si\)jlale 25 55.6 was supplied by superior thyroid artery and venous drained
Female 20 44:4 away via left brachiocephalic vein. Type Il of thyroid gland
Thyroid gland abnormality was founded one case, characterized by thyroid
Normal 37 822 gland with right lobe, left lobe, isthmus and levator glandulae
Abnormal 8 178 thyroideae was also observed in a female body as shown in

Table 1l. Classifications of thyroid gland abnormalities.
Classifications of Thyroid Gland Abnormalities (N=8)

Characteristics Typel: Type 11 TypeIll :
Pyramidal lobe (PL) Levator glandulae thyroideae (L GT) PL combined LGT
Number Number Number
Sex
Male (n=4) 1 0 3
Female (n=4) 2 1 1

137



MANEENIN, C.; MANEENIN, N.; IAMSAARD, S . Anatomical variations of thyroid glands in Northeastern-Thai embalmed cadaveisMorphol., 37(1)36-140, 2019.

4

Fig. 1. Showing 8 cases (A to H) of the thyroid gland variations observed in Northeastern-Thai Embalmed Cadavers. 1JV=Internal
jugular vein, CN X=Vagus nerve, CCA= Common carotid artery, RL= Right lobe, IT= Isthmus, LL= Left lobe, PL= Pyramidal lobe,
LGT= Levator glandulae thyroideae, ITV=Inferior thyroid vein, LBV= Left brachiocephalic vein, STA= Superior thyroid artery, STV
Superior thyroid vein.

Figure 1G. The levator glandulae thyroideae looked like @mbryos around the primordial pharynx becomes thicker
muscle with the fibrous band at its end. Tisd insertion to  before finally developing into thyroid primodium (Braen
hyoid which is a cartilage supported by superior thyroid artersl., 2007; Begunet al, 2009; Mooreet al). This process
Type 1l of thyroid gland abnormality, characterized by theakes place together with the development of a tongue which
presence of Thyroid gland with right lobe, left lobe, isthmuslowly descends along the larynx cavity. At its early stage
and the co-existing of pyramidal lobe and levator glandulag# development, there is a small tube called “thyroglossal
thyroideae, was observed in a female cadaver as showndinct” that links thyroid gland with the tongue. This tube
Figure 1H. This thyroid gland distortion was remarked by theéissolves at week 7, which is a time when thyroid gland
development of pyramidal lobe at the center of isthmusully develops (Moore & Persuad; Saddler; Moeteal).
Pyramidal lobe developed in this position turned into a fordm adults, thyroid gland is located at the front side of the
of levator glandulae thyroideae and stretched along the centeick at the position of the second to third of tracheal ring
of thyroid cartilage. The end of the fibrous muscle insertioneahich is about the length of the fifth cervical to first thoracic
to hyoid cartilage. The gland is supplied by superior thyroidertebrae (Hollinshead; Marshall; Kaplan; Skandalakis).
artery. The venous was drained from superior thyroid vein fithyroid gland consists of left and right lobes, which are
internal jugular vein. The inferior thyroid vein was drained tattached by isthmus (Ranadeal; Standring; Phukoet
left brachiocephalic vein. al.). Thyroid gland abnormality was found in this research
as a result of the emergence of pyramidal lobe (8.8 %). In
the previous research conducted with different sample
DISCUSSION groups, with the diversities of the cadavers’ nationalities and
the places and the times of study, showed that the percentages
of thyroid gland abnormality (18-66 %) were higher than
On day 24 after fertilization, endoderm tissue of théhe one found in this research (Braetral; Ranadeet al;
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Table Ill. Abnormality of thyroid gland compared with other previous studies.

Pyramidal lobe combined
Pyramidal Levator glandulae yranudal lobe comp1ne

Authors Country Sample size obe (%) thyroideac (%) Lf}\;;zirdgel;ngjzl)ae
Braun, etal. (2007) Austria 58 55 - -
Ranade et al. (2008) Southern India 105 58 495 21.6
Begum et al. (2009) Bangladesh 60 26.7 15 -
Joshi et al. (2010) Mabharas htra India 90 37.8 30 -
Ozgur et al. (2011) Turkey 40 60 17.5 -
Zivicet al. 2011) Serbia 100 61 - -
Prakash ef al. (2012) Karnataka India 70 66 62.4 -
Park, et al. (2012) South Korea 327 413 - -
Cengiz, et al. (2013) Turkey 866 18 - -
Mortensen et al. (2014) United kingdom 416 21.6 - -
Veerahanumaiah et al. (2015) Mysore India 89 46 41 -
Gurleyik et al. (2015) Turkey 166 65.7 - -
Rajkonwar & Kusre (2016) Northeast India 80 38.7 8.7 -
Kaklamanos et al, (2017) Greece 1 100 - -
Present study Northeastern Thais 45 8.0 22 8.8

Begumet al; Joshiet al; Ozguret al, 2011; Zivicet al, lobe and Levator glandulae (8.8 %). In another study,
2011; Parket al, 2012; Cengizt al, 2013; Mortenseet  however, this abnormality was found at 21.6 % (Ramdde
al., 2014; Veerahanumaiadt al; Gurleyik et al, 2015; al.). These thyroidal gland abnormality are susceptible to
Prakashet al; Rajkonwar & Kusre). In 2017, there was ahe operation of radiology physicians and surgeons in
reported case with pyramidal lobe emergence (Gurlelyik thyroidectomy and tracheostomy performances (Guriglyik
al.) (Table Il1). With regard to the dissecting position of theil.; Sinos & Sakorafas, 2015; Kaklamaretsal, 2017).
pyramidal lobe, it was found in this research that thBeing well acknowledge about the thyroidal anatomical
pyramidal lobe was more frequently evolved on the riglthange crucial step prior to giving treatment to the patients
lobe thyroid gland than on the left lobe counterpart. On theith thyroid gland abnormality (Rajkonwar & Kusre). The
contrary, a 2014 research and other research done previouglya yielded from this research is a crucial reference for the
found that pyramidal lobes separated more frequently érequency of thyroid gland abnormality recurring among
the left lobe of the thyroid gland than on the right lobe (Ozgweople in the northeastern part of Thailand.

et al; Phukoret al; Prakaslet al; Cengizet al; Gurleyik

et al; Rajkonwar & Kusre). In this research, the abnormality
of thyroid gland was found equally in male and femal®ANEENIN, C.; MANEENIN, N. & IAMSAARD, S. Varia-
samples. However, the results obtained from the previocienes anatomicas de las glandulas tiroides en cadaveres embalsa-
study showed a switching result, because in some reseaf8fados del noreste de Tailandiat. J.Morphol., 37(LJL36-140,
pyramidal lobe was found more frequent among femakd19-
samples (Cengiet al; Gurleyiket al) while on other studies

RESUMEN: El objetivo de este estudio fue investigar los

¢ les (Prakasbt al: M D). In additi h Satrones de variacion de la glandula tiroides en cadaveres embal-
emales (Prakastt al; Mortenseret al). In addition o the ¢, m440s donados para estudios e investigaciones anatémicas en el

finding of pyramidal lobe abnormality, what was highlightedhoreste de Tailandia. El estudio transversal descriptivo se aplicé
in this research is the alteration of the edge of pyramidgdra observar sistémicamente la glandula tiroides en caso de ano-
lobe. The mutation of the end of the lobe creates a fibrawalia en 45 cadaveres embalsamados. El estudio se realizo en el
muscular band that attaches to hyoid cartilage. The fibrougboratorio de Anatomia de la Facultad de Medicina y Salud Pu-
band is known as levator glandulae thyroideae (Moore &lica de la Universidad de Ubon Ratchathani. Las anomalias de la
Persuad; Standring; Chaudhatyal). The occurrence rate glandula tiroides se registraron mediante fotografias antes de la
of this found in this research (2.2 %) was relatively Smaﬁasificacién de los datos y se utilizaron en un andlisis descriptivo

compared to the rate found in other studies (between 15Cfn SPSS. Los resultados mostraron que en 8 de los 45 cadaveres

: ) . ) ( 9,8 %) se observaron anomalias de la glandula tiroides (4 hom-
62_'4 %) (Ranade.t al; Begumet a_l., Josh!et alj’ Ozguret bres; 8,9 % y 4 mujeres; 8,9 %). Tales variaciones podrian ser cla-
al.; Prakastet al; Veerahanumaiakt al; Rajkonwar & sjficadas en 3 tipos: I6bulo piramidal (8,8 %), mésculo elevador

Kusre). The type Il of thyroid gland abnormality found inde la glandula tiroides (2,2 %) y la coexistencia del misculo ele-
this research was the combined abnormality of pyramidador de la glandula tiroides (8,8 %), respectivamente. La anoma-
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