PARATIROID BEZLER:
EMBRIYOLOJi, ANATOMI,
HISTOLOJI

i Ersin AKARSU'

Giris
Paratiroid hastaliklarinin basarili yonetimi i¢in

bu bezlerin embriyolojisi, anatomi ve histolojisi-
nin bilinmesi oldukg¢a yararhidir.

Embriyonik farinks, intrauterin gelisimin be-
sinci-altinc1 haftasinda, eksternal olarak ekdo-
derm orijinli dort brankial (veya faringeal) yarik
ve internal olarak endoderm orijinli bes brankial
(veya faringeal) kese tarafindan olusturulur(1-2).
Faringeal yariklar ve keseler tarafindan onlarin
aralarinda bulunan mesoderm orijinli branki-
al arkuslarla birlikte brankial aparat olusturulur.
Bu brankial aparat; geride tiroid bezi, paratiroid
bezi, timus, ultimobrankial cisim, Ostaki boru-
su, orta kulak ve dis kulak kanalina iligkin bazi
yapilar1 birakarak normal involusyona ugrar.
Paratiroid bezler, tigiincli ve dordiincii faringe-
al keselerin dorsal endoderminden gelisir(3-7).
Paratiroid bezler yass1 bezelye veya yaprak sekil-
li, 35-40 gram agirliginda ve 3-8 mm ¢aplarinda
olan ovoid bezlerdir(8-9). Genellikle herbir yan-
da. paratiroid gelisir, fakat bu say1 2-6 arasindadur,
bazi yazarlar bu saymin 12’ye ulasabilecegini de
rapor etmislerdir. Hastalarin %84’iinde bez gorii-

lar. Bir kisim hastada olagandan fazla sayida bez
bulunabilmektedir(10-13). Hem alt paratiroidler
hem de iist paratiroidler icin biiyiik oranda ayna
gorlintiisii simetri soz konusudur. Bu suretle 6r-
negin sol taraf bezin bulunmasi, bunun kargilig
olan sag bezin tespit edilmesine yardimci olabi-
lir(1,8-9). Bu bezler oldukea kiigiiktiir. Boyutlar:
normal oldugunda ise bu bezler genellikle ¢cogu
goriintiileme ¢aligmalarinda tanimlanamaz. Buna
kargin, paratiroid adenomlari ve hiperplazisi olus-
tugunda goriintiileme ¢alismalarinda daha kolay
tespit edilirler.

Bu boéliimde paratiroid bezlerin embriyolo-
ji, anatomi ve histolojisiyle ilgili bilgiler ayr1 ayr1
bagliklar altinda sunulmugtur.

Embriyoloji

Giincel bulgular insanlarda paratiroid gelisimi-
nin farelerdekine benzer oldugunu gostermistir.
Insanlarda paratiroid bezler, 3’tincii faringeal ke-
sede timusla ve 4’lincii faringeal kesede kalsitonin
tireten parafolikiiler hiicrelere farklilagacak olan
ultimobrankial cisimle eszamanli olarak bilateral
paratiroid bezleri olusturacak sekilde gelisir(1).

' Prof. Dr., Gaziantep Universitesi Tip Fakiiltesi, I¢ Hastaliklar1 AD, Endokrinoloji ve Metabolizma Hastaliklari BD.,

ersinakrs@hotmail.com

I



6

| Paratiroid Hastaliklari

ken paratiroid atrofisinin sonucu olabilir. Ektopik
paratiroid bezler hastalarin %15-20’sinde gorilir.
Yaygin ektopik yerlesimler; anterior mediasten,
posterior mediasten, retrodzefageal ve preverteb-
ral bolgeleri kapsar. Paratiroid bezler ektopik yer-
lesimde oldugunda bile, lokalizasyonu bir miktar
kolaylastiracak sekilde simetrik bulunabilirler.
Ektopik yerlesim, migrasyona yol agan gekim
kuvvetleri ve yutma sirasinda laryngeal hareket
gibi bolgesel dinamikler veya negatif intratorasik
basing etkisiyle ve bezin biiylimesine bagl olarak
da olusabilir(13). Konjenital ektopilere daha ¢ok
paratiroid II'lerin migrasyonundaki anomaliler
sebep olur; buna karsin edinsel ektopiler genellik-
le paratiroid IV’leri etkiler. Bazi olgularda, tiroid
kapsiiliine yapistiktan sonra, paratiroidler tiroid
bezine girebilir ve oraya gomiilebilir. Bu durum
intratiroidal paratiroid beziyle sonuglanir. Bu ola-
yin neden kaynaklandig1 heniiz aydinlanmamustir.
Hem paratiroid IIT hem de paratiroid IV’ler veya
olagan sayidan fazla bezler de intratiroidal olarak
bulunabilir(36). Son olarak, DiGeorge sendromu;
konjenital timik aplazi ve paratiroid bezlerin yok-

lugu olarak kendini gosterir. Bu sendrom ti¢iincii
ve dordiinctii faringeal keselerin farklilasma yeter-
sizliginden kaynaklanir. DiGeorge sendromunda
birinci arkus yapilarinin anormal gelisimi nede-
niyle fasiyal anormallikler bulunabilir. Bununla
ilgili herhangi bir genetik sebep bilinmemekle
birlikte bazi teratojenler varsayillan mekanizma-
dir. Semptomlar neonatal tetani ve bozulmus se-
laler immuniteyle ilgilidir(37).

Sonug

Paratiroid bezlerin embriyolojik, anatomik ve
histolojik 6zelliklerinin bilinmesi onlarla ilgili
hastaliklarin tan1 ve tedavisine yaklasimda fayda-
lidir. Paratiroid bezinin gelisiminde rol oynadig:
distiniilen genler ve molekiillerle ilgili belirli yo-
laklarin ve etki mekanizmalarinin detayli ortaya
konulmasi bu bezlerle ilgili hastaliklara bakis ag1-
sin1 gelistirecektir. Paratiroid bezlerin gelisimine,
varyasyonlar1 yansitan anatomik yerlesimlere ve
gorintiilere agina olmak, dogru klinik degerlen-
dirmeye yardimci olacaktir.

KAYNAKLAR

1.

Peissig K, Condie BG. Manley
NR. Embryology of the parathy-

the thyroid and parathyroid glan-
ds. Semin Ultrasound CT MR.
2012;33:104-114.

Fancy T, Gallagher D, Hornig

hia MG. The Developing Human:
Clinically Oriented Embryology.
10th ed. Philadelphia: Elsevier;
2016. 163, 169-189.

roid glands. Endocrinology and JD. Surgical anatomy of the th- 11. Som PM, Curtin HD: Head and
Metabolism Clinics of North yroid and parathyroid glands. Neck Imaging (ed 4). St Louis,
America 2018;47:733-742. Otolaryngol Clin North Am. MO, Mosby, 2003
2. Frisdal, A. and Trainor, PA. De- 2010;43(2):221-7. 12. O'’Rahilly R, Miiller F. Human
velopment and Evolution of the http:// www.thyroidmanager.org/ Embryology and Teratology (ed
Pharyngeal Apparatus. Wiley In- wp-content/uploads/2011/ 06/35- 2). New York, NY, Wiley-Liss,
terdisciplinary Reviews: Develop- 8.png 1996
mental Biology, 2014;3:403-418. Hinson AM, Stack Jr BC. Applied 13. Akerstrom G, Malmaeus J, Ber-
3. Grevellec, A. and Tucker, A.S. The Embryology, Molecular Genetics, gstrom R: Surgical anatomy of hu-
Pharyngeal Pouches and Clefts: and Surgical Anatomy of the Pa- man parathyroid glands. Surgery
Development, Evolution, Struc- rathyroid Gland. In: Stack Jr BC, 1984;95(1):14-21.
ture and Derivatives. Seminars in Bodenner DL (eds.), Medical and 14. Phitayakorn R, McHenry CR.
Cell and Developmental Biology, Surgical Treatment of Parathyroid Incidence and location of ecto-
2010;21: 325-332. Diseases, Springer International pic abnormal parathyroid glands.
4. Mirilas, P. Lateral Congenital Publishing, Switzerland 2017;17- Am. Surg 2006;191(3):418-423.
Anomalies of the Pharyngeal 25. 15. Gordon J, Bennett AR, Black-
Apparatus: Part 1. Normal Deve- Scharpf J, Randolph G: Thyroid burn CC, Manley NR. Gem2 and
lopmental Anatomy (Embryoge- and parathyroid glands, chapter Foxnl mark early parathyroid-
nesis) for the Surgeon. American 33. In: KJ Lee’s, Chan Y, Goddard and thymus-specific domains in
Journal of Surgery, 2011;77: 1230- JC, editors. Essential Otolaryngo- the developing third pharyngeal
1242. logy. ed 11. McGraw Hills Com- pouch. Mech Dev 2001;103(1-
5. Policeni BA, Smoker WRK, Reede pany Ltd. 2015. 2):141- 143.
DL. Anatomy and embryology of ~ 10. Moore KL, Persaud TVN, Torc- 16. Mohebatti A, Shaha AR: Anatomy



17.

18.

19.

20.

21.

22.

23.

of thyroid and parathyroid glands
and neurovascular relations. Clin
Anat 2012; 25:19-31.

Randolph GW, Grant CS, Kamani
D. Principles in surgical mana-
gement of primary hy- perpa-
rathyroidism. In: Randolph GW,
editor. Surgery of the Thyroid and
Parathyroid Glands. 2nd ed. Phi-
ladelpia: Elsevier Saunders; 2013.
P.546-66.

Grigorieva IV, Thakker RWV.
Transcription factors in parath-
yroid development: lessons from
hypoparathyroid disorders. Ann.
Y Acad Sci. 2011;1237:24-38.
Sadler TW, Langman J: Langman’s
Medical Embryology. ed 10 Lip-
pincott Williams. Wilkins; 2006
Argarwal A, Mishra A, Lombar-
di C, et al: Applied embryology
of the thyroid and parathyroid
glands. In: Randoph GW, editor.
Surgery of the Thyroid and Parat-
hyroid Glands. Philadelphia, PA:
Elsevier Saunders; 2012

Lew JL, Solorzano CC: Surgical
management of primary hyperpa-
rathyroidism: State of the art. Surg
Clin. Am 2009;89:1205-1225.
Henry JE. Applied embryology of
the thyroid and parathyroid glan-
ds. Randolph GW, ed. Surgery
of the Thyroid and Parathyroid
Glands. Philadelphia: Saunders;
2003;12-20.

Gray SW, Skandalakis JE, Akin JT:
Embryological considerations of
thyroid surgery: Developmental
anatomy of the thyroid, parathy-
roids and the recurrent laryngeal
nerve. Am Surg 1976;42:621-628.

24.

25.

26.

27.

28.

29.

30.

31.

Paratiroid Bezler

Proye C, Bizard JP, Carnaille B,
Quiévreux JL. Hyperparathyro-
idism and intrathyroid parath-
yroid gland. 43 cases. Ann Chir
1994;48:501-506.

Randolph GW, Grant CS, Kamani
D. Principles in surgical manage-
ment of primary hyperparathyro-
idism. In: Randolph GW, editor.
Surgery of the Thyroid and Parat-
hyroid Glands. 2nd ed. Philadel-
pia: Elsevier Saunders; 2013;546-
66.

Uludag M, Aygiin N, Isgor A. Pri-
mer Hiperparatiroidizmin Cer-
rahi Tedavisinde Temel Cerrahi
flkeler ve Cerrahi. Med Bull Sisli
Etfal Hosp 2019;53(4):337-52.
Henry JE Surgical anatomy and
embriyology of the thyroid and
parathyroid glands and recurrent
and external laryngeal nerves. In:
Clark OH, Duh QY, editors. Text-
book of En- docrine Surgery. Phi-
ladelpia: WB Saunders; 1997. p.
8-14.

Nergiz Y. Endokrin Sistem. In:
Histoloji ve Hiicre Biyolojisi. Kier-
szenbaum AL. (ed). (Demir. ceviri
editor). Ankara: Palme Yayincilik;
2006;499-527.

Victor PE. Di fiore’s atlas of histo-
logy with functional correlations.
Demir. (ed). 10th edition. Balti-
more: Lippincott Williams and
Wilkins; 2008;338-41.

Bilezikian J. The Parathyroids:
Basic and Clinical Concepts. San
Diego: Academic Press. 2015. pp.
23-39.

Ritter CS, Haughey BH. Miller B,
Brown AJ. Differential Gene Exp-

32.

33.

34.

35.

36.

37.

- Embriyoloji, Anatomi, Histoloji | 7

ression by Oxyphil and Chief Cel-
Is of Human Parathyroid Glands..
Clin Endocrinol Metab, August
2012, 97(8):E1499 -E1505.
Ritchie, Judith E.; Balasubrama-
nian, Saba P. Anatomy of the pi-
tuitary, thyroid, parathyroid and
adrenal glands. Surgery (Oxford).
2014); 32(10): 499-503

Shannon, W. Allen; Roth, Sanford
1. An Ultrastructural Study of Acid
Phosphatase Activity in Normal,
Adenomatous and Hyperplastic
(Chief Cell Type) Human Parat-
hyroid Glands. The American
Journal of Pathology. 1974; 77(3):
493-506

Thomas J. Endocrine Toxicology.
Washington DC: CRC Press. 1997;
pp. 1-31.

Bahar G, Feinmesser R, Joshua
BZ, Shpitzer T, Morgenstein S,
Popovtzer A, Shvero J. Hyperfun-
ctioning intrathyroid parathyroid
gland:. potential cause of failure
in para- thyroidectomy. Surgery
2006;139:821-826.

Goodman, A., Politz, D., Lopez,
J, Norman J. Intrathyroid Pa-
rathyroid Adenoma: Incidence
and Location—The Case against
Thyroid Lobectomy. Otolaryngo-
logy—Head and Neck Surgery.
2011;144, 867-871.

Lackey AE, Muzio MR. DiGeorge
Syndrome. StatPearls [Internet].
StatPearls Publishing; Treasure Is-
land (FL): 11, 2021.



