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ABSTRACT 

Parathyroid glands take a special place in human physiology and anatomy, 

as they were the last major organs to be identified in humans. The average parathyroid gland 

measures about five to seven mm in length, and 

three to four mm in width and weighs about forty to sixty mg. The four parathyroid glands are 

derivative from the posterior endoderm of the 3rd and 4th pharyngeal pouches. Normally, there 

are four parathyroid glands (superior and inferior). It takes the bean-shaped or oval. The main 

function of the parathyroid gland is to release hormone called parathyroid hormone (PTH) 

consists of 84- amino acid, which is involved in calcium homeostasis.  

Parathyroid Gland  

The parathyroid glands take a special place in human physiology and anatomy, 

as they were the last major organs to be identified in humans. It consists of four masses, two 

posteriors inserted into each lateral thyroid gland mass (1). Usually, the upper parathyroid glands 

are about 1 cm above the junction of the lower 

thyroid artery and the regular laryngeal nerve at the cricoid cartilage point.(2). The lower 

parathyroid glands are most commonly hold on the posterior lateral part of the inferior thyroid 

pole, under the junction of the lower thyroid artery and the regular laryngeal nerve (3). (Figure 1) 
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Figure 1: A dorsal view of the parathyroid glands. The Four parathyroids gland are embedded in 

the thyroid gland (Fox, 2006) (4). 

 

Anatomy and Histology  

The average parathyroid gland measures about five to seven mm in length,three to four m

m in width and weighs about forty to sixty mg(5). The four parathyroid glands are derivative from 

the posterior endoderm of the 3rd and 4th pharyngeal pouches. In the 5th week of gestation they 

differentiate and lose their pharyngeal connections in the 7th week of gestation, (6). The upper 

glands, occasionally mentioned as “parathyroid IV” for they ascend from the 4th pharyngeal 

pouch, descend from the base of the tongue with the higher pole of the thyroid gland, ultimately 

coming to middle along the dorsal boundaries of the thyroid (7). The upper parathyroid glands in 

the juxta-crico-thyroidal place posteriorly in 77%, behind the high pole of the thyroid gland in a 

subcapsular site in 22%, and behind the junction of the superior esophagus and inferior pharynx 

in the midline in 1% of people. Lower parathyroid glands were found directly nearby to or on the 

front or posterior-lateral surfaces of the inferior pole of the thyroid gland in 57%, intra-thymic in 

41%, and along the carotid artery at or adjacent its bifurcation in 2% of people (8) . 

Normally, there are four parathyroid glands (superior and inferior). It takes the bean-

shaped or oval (9). It naturally measures six mm ×4mm ×2mm and weighs forty mg to sixty mg 

(10). The chief cells are the component of parathyroid gland parenchyma (which also known as 
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the parathyroid gland primary) and oxyphil cells organized in trabeculae, through  a stroma 

composed principally of adipose cells, (11) and divided into lobules by a thin fibrous capsule. The 

stromal fat round the parathyroid glands rises gradually with age up to thirty percent in age 

twenty-five. The percentage of fat is associated to the constitutional fat percentage, but it can 

decrease the individuals’ death; this means it is seventeen percent with wide variation (9). 

Microscopically, they are formed of chief cells, clear cells and oxyphilous cells. The “chief” 

cells are curved with homogenous and slightly acidophil cytoplasm, producing parathormone. 

When secretion is decreased or when at “rest” status, glycogen and cytoplasmic granules of 

lipids are accumulated, assuming characteristics of the so-called “clear cells”(12). “Oxyphilous” 

cells are greater, with acidophil cytoplasm because of its affinity to eosin, and appear in puberty, 

progressive increasing in number with age, they do not release parathormone and its function is 

still unclear(13). All cells are arranged on a rope-like arrangement, interrupted by tissue fat 

lobules(14).  Oxyphil cells are observed also alone or in slight groups interspersed among chief 

cells. They are greater than chief cells and the rich cytoplasm is full with several large 

mitochondria (1). 

Physiology  

The main function of the parathyroid gland is to release hormone called parathyroid 

hormone (PTH) consists of 84- amino acid , which is involved in calcium homeostasis(15). PTH 

from the parathyroid gland increases Ca2+ in the blood by increasing the absorption of Ca2 + in 

the intestines and reabsorption in the kidneys (16), especially in distal tubules and maybe also in 

Henle loops and by stimulating the release of  Ca2 + from bones (17) (18). Other functions  of PTH, 

including stimulation of magnesium reabsorption by the loop of Henle and inhibition of 

phosphate reabsorption by the proximal tubule (18). The normal ranges of calcium in the human 

body 1000-1200g. Approximately 99% of body calcium participate in the skeleton; the other 1% 

is present in the intracellular and extracellular compartment. Although 99% of the total body 

calcium is resides in bone, calcium a critical cation in both the intracellular and extracellular 

compartment (19). Calcium plays a vital role in muscular contraction, nerve impulse transmission, 

hormone secretion, intercellular adhesion and  blood coagulation (20). PTH rises calcium 

absorption from the bone through 2 effects on bones in causing absorption of phosphate and 

calcium. One is a fast phase that starts in minutes and rises gradually for several hours. this phase 

results from activation of the previously present bone cells (mostly the osteocytes) to promote 
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absorption of phosphate and calcium. The next phase a much slower one, needing several days or 

even weeks to become entirely developed; it results from proliferation of the osteoclasts, 

followed through significantly raised osteoclastic reabsorption of the bones itself, not only 

absorption of the calcium phosphate salts from the bone(18). An increased level of PTH causes the 

bones to release calcium and the kidneys to keep calcium that would otherwise be missing 

through the urine.  Increase Ca2+  level in blood can then exert negative feedback inhibition on 

PTH (4). Figure 2 

 

Figure 2:Actions and the control secretion of PTH (Fox, 2006)(4).  

Hyperparathyroidism 

Hyperparathyroidism HPT disease caused by over secretion of PTH (21). Inappropriately 

elevated parathyroid hormone level, classically associated with hypercalcemia(22). 

Hyperparathyroidism is classified to one primary and  two secondary, or tertiary(6). Primary, 

hyperparathyroidism is a condition  caused by over secretion of PTH with a concurrent alteration 

of the phosphor calcemic metabolism: commonly found an association between hypercalcemic 

status and raised PTH levels or not properly normal(21).Secondary, hyperparathyroidism as a 

results of chronic kidney failure, though sometimes associated with malabsorption of the 

intestines.  The reabsorption of calcium by the reduced small intestine, there is phosphate 
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retention and the usual effect of PTH on bones calcium release is lost cause an absence of 1,25-

hydroxycholecalciferol, the serum PTH level rises in attempt to maintain calcium homeostasis, 

causing hyperplasia of the parathyroid gland (16) (23).  

 

 وفسیولوجیا وصف الغدة جار الدرقیة نسجیا وتشریحیا

 فاطمة كاظم ابراھیم المھداوي، عبد سلطان حسن، وسن عبدالوھاب السعیدي

 
.العراق، الىدی،قسم تقنیات المختبرات الطبیة ، كلیة بلاد الرافدین الجامعة  

 الخلاصة

تحتل الغدد الجار الدرقیة مكاناً خاصًا في علم وظائف الأعضاء والتشریح البشري ، حیث كانت آخر الأعضاء 

ملمیتر  ٤إلى  ٣ملمیتر، وعرضھا من  ٧إلى  ٥یبلغ متوسط طول الغدة جار الدرقیة حوالي . الرئیسیة التي تم تحدیدھا في البشر

توجد اربع غدد جار الدرقیة اثنین في الاعلى واثنان في الاسفل تاخذ شكل بیضوي .غرام  ٦٠الى  ٤٠ بینما یبلغ وزنھا حوالي

تتمثل  .تشتق الغدد الجار الدرقیة الاربعة من الادیم االباطن الخلفي من الجریب البلعومي الثالث والرابع.  او شكل حبة الفاصولیا

حمض أمیني ، لھ دور  -٨٤ھرمون یسمى ھرمون الغدة الجار درقیة  یتكون من  الوظیفة الرئیسیة للغدة الجار درقیة في انتاج

  .مھم في تنظیم مستویات الكالسیوم
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