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Abstract  
 
Primary hyperparathyroidism is usually caused by a single parathyroid adenoma and it is progressively 
diagnosed worldwide. The recent advancement of imaging techniques changed the surgical approach of 
primary hyperparathyroidism patients, from wide traditional bilateral neck exploration to limited neck 
exploration. Pre-operative imaging is vital in localizing ectopic adenoma to lucid the map before surgical 
resection. The manuscript at hand is a comprehensive review of the primary hyperparathyroidism 
covering anatomical, physiological and pathophysiological basics, to the most recent imaging modalities 
and their respective tasks in patient management.   
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1- Introduction 
 
Symptomatic or asymptomatic 
Hyperparathyroidism (HPT) is one of the most 
frequent endocrine diseases. Adenoma disturbing 
one or more of the Parathyroid (PT) glands 
commonly cause profuse secretion of Parathyroid 
Hormone (PTH).1 The main cause among patients 
is single adenoma reaching (85%); followed by 
PT hyperplasia (10%); multiple adenomas (4%); 
PT carcinoma (<1%) and PT cyst.2 The incidence 
of Primary Hyperparathyroidism (PHPT) in 
United States has risen from 0.08 per 1000 to 0.5 
per 1000; 1 on the other hand, it has reached the 
value of 2 per 1000 in women and 0.5 per 1000 in 
men over 40 years. 2  
 

  
The estimated prevalence within Europeans is 3 
per 1000; reaching 21 per 1000 among women 
between 55-75 years.3 The prevalence in Asians 
appears lower. 4 Furthermore, HPT caused by 
hyperplasia might be part of familial syndromes, 
such as the multiple endocrine neoplasia 
syndromes and familial isolated HPT. 1 
 
Anatomy and Embryology  
 
The PT glands are usually four small ovoid 
structures each measure about 6x4x2mm. 
Although each one is enclosed within its own thin 
collagenous capsule, all are positioned between 
the thyroids fibrous capsule and the pretracheal 
fascia. 
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Most adult humans have two pairs, and about 2-
5% of them have supranumerary that vary from 2 
to 6 glands but less than 4 is very rare. Their 
position is quite variable; the superior glands are 
more constant than the inferior ones and they are 
typically situated at the level of inferior border of 
cricoid cartilage. They migrate in close 
association with the thyroid and thymus glands. 
 
Location of the superior PT is 70% posterior to 
the middle third of the thyroid lobe, 22% 
posterior to upper third, less than 2% of them are 
ectopic. Variability is the rule regarding location 
of the inferior PT glands, possibly consequenced 
to their complex migration path and its relation to 
thymus development. The inferior PT glands are 
commonly (50%) found close to the lower pole of 
the thyroid lobe. Nevertheless, PT glands could 
be found anywhere from common carotid 
bifurcation up to the mediastinum down. 80-85% 
of PT adenomas are eutopic and 15-20% are 
ectopic. Ectopic abnormal glands might be 
within, outside the thymus, or alongside the 
esophagus in the superior mediastinum, 
uncommonly within or lateral to carotid sheath, 
but hardly ever in the inferior mediastinum at the 
aorto pulmonary window. Extranumerary of PT 
glands is a misguiding condition where the 
patient has 4 normal glands but with abnormal 
fifth or sixth gland concealed within the 
mediastinum. 5 
 
Physiology and Pathophysiology 
 
Bone and teeth act as a balancing reservoir for 
body fluids, by holding about 95% of all body 
calcium such as calcium phosphate or 
hydroxyapatite crystals. Parathyroid hormone 
controls the level of ionized calcium in blood and 
in the extracellular fluid. The liver (70%) and 
kidneys (20%) quickly metabolize secreted PTH 
then it vanishes from circulation within 2-3 
minutes half-life. Less than 1% of the secreted 
hormone lastly reaches PTH receptors of the 
targeted cells mainly in bone and kidneys, which 
initiate reactions to raise blood calcium level.1 
 
Primary hyperparathyroidism is a condition when 
the PTH is inappropriately secreted irrespective  

 to the extracellular calcium level. Parathyroid 
cells show intense multiplication action causing 
gland enlargement along with lowering their 
response to the inhibiting effect of increased 
calcium level on PTH secretion.  The intense 
secretion of PTH can cause osteopenia due to 
severe persistent resorption of calcium in bone, 
while in severe conditions, it may result in 
osteitis fibrosa cystica and renal stones due to the 
excessive chronic flow of calcium in urine. 1 
 
2- Imaging Modalities in PHPT 
 
Parathyroid Scintigraphy 
 
No parathyroid specific radiopharmaceutical has 
been developed; moreover, scintigraphic 
localization of parathyroid tissue is further 
complicated by the intrinsic close proximity of 
parathyroid glands to the metabolically active 
thyroid gland. Using 2 tracers with different 
uptake patterns in thyroid and parathyroid glands 
was adapted to circumvent this problem. 6 75Se-
methionine/131I subtraction scanning was the 
technique first used in early studies. The imaging 
technique was later improved by Ferlin et al., 
replacing 75Se-methionine with 201Tl-chloride, 
a myocardial perfusion agent, and 131I with 
99mTcO4

- in early 1980's. 7  Both 75Se-methionine 
and Thallium accumulate in both the parathyroid 
and the thyroid tissues and consequently 
subtraction of thyroid activity is required to 
identify parathyroid adenoma.  
 
This test however failed to demonstrate a definite 
clinical advantage over morphological imaging 
modalities, because of the intrinsic variability and 
low reproducibility in interpreting results among 
different centers.8  
 
99mTc-Sestamibi 
 
Using another myocardial perfusion agent, 
Coakley et al. incidentally observed 99mTc-
sestamibi (hexakis 2-methoxyisobutyl isonitrile) 
uptake and retention in abnormal parathyroid 
glands of patients with PHPT. 9 This was 
subsequently confirmed by numerous reports. 10  
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Sestamibi is a lipophilic, monovalent cationic 
isonitrile compound that passively diffuses across 
the cell membrane and is primarily sequestered in 
the mitochondria. 11 Because of the superior 
image quality, its more favorable dosimetry, and 
improved accuracy, 99mTc-sestamibi rapidly 
replaced 201Tl as the radiopharmaceutical of 
choice for parathyroid imaging. 12 
 
The retention of this tracer in parathyroid lesions 
is presumably related to the presence of oxyphil 
cells in these lesions. 13 Oxyphil cells are rich in 
mitochondria, which are the site of intracellular 
sestamibi sequestration. 99mTc-sestamibi 
accumulates both in the thyroid and in the 
parathyroid tissues within minutes after 
intravenous administration. However, sestamibi 
washes out from thyroid tissue at a much faster 
rate than from the parathyroid tissue and this 
makes it especially useful for parathyroid 
imaging. This differential retention or washout 
might be related to downregulation of the P-
glycoprotein outflux carrier in the parathyroid 
tissue. 14 

 
99mTc-sestamibi can accurately localize 
parathyroid adenomas in 85%–95% of patients 
with primary hyperparathyroidism. Different 
99mTc-sestamibi imaging protocols to localize 
parathyroid adenoma have been adopted based on 
the institutional logistics and experience. 15 

 
Single-Tracer Dual Phase Scintigraphy 

 
Based solely on the differential washout rate of 
99mTc-sestamibi from the thyroid and the 
parathyroid tissues, planar imaging of the neck 
and thorax is recorded in early phase (15 min) 
and then in delayed phase (2–3 h) after the 
intravenous injection of 20 mCi 99mTc-sestamibi. 
A focal area of increased tracer accumulation in 
early phase images that persists in the delayed 
phase is considered positive for parathyroid 
adenoma. Although this technique is easy to 
perform, both sensitivity and specificity are 
limited in patients with nodular goiter. 16 Solid 
thyroid nodules can concentrate 99mTc-sestamibi 

quite avidly, regardless of whether they are 
benign or malignant and whether they appear as  

 "hot" or "cold" on the 99mTcO4
- scan; and this can 

result in false positive results. 17 False-negative 
results are also reported in cases with early focal 
uptake that washes out in the delayed images as 
encountered in some parathyroid adenomas. 18 
 
Dual-Tracer Subtraction Scintigraphy 
 
To overcome the limitation of single tracer dual 
phase technique, dual-phase 99mTc-sestamibi 
imaging with administration of a second thyroid 
specific radiopharmaceutical was introduced.  
Images are then subtracted to allow the detection 
of focal uptake specific for abnormal parathyroid 
tissue. Various protocols have been described 
based on the type of thyroid-imaging agent used, 
whether 123I or 99mTcO4-, and the sequence of the 
administration of tracers. 
 
99mTc-pertechnetate (99mTcO4

-) is ubiquitously 
available in all nuclear medicine departments at 
low cost. After completion of 99mTc-pertechnetate  

thyroid imaging, 99mTc-sestamibi  injection and 
early sestamibi images are obtained without 
changing the patient’s position. This technique 
has been reported to have 89% sensitivity and 
98% specificity. 19 Geatti et al. further modified 
the technique by reducing the 99mTc-pertechnetate 
dose and increasing the 99mTc-sestamibi dose to 
overcome the occasional superposition of thyroid 
activity over a parathyroid adenoma located 
posterior to thyroid tissue. Using this protocol, he 
reported a sensitivity of 95% without any false-
positive results. 20  
 
99mTc-pertechnetate can also be administered after 
the completion of the late (2–3 h) 99mTc-sestamibi 
images when most of the 99mTc-sestamibi has 
already washed out from the thyroid.  The late 
99mTc-sestamibi image is then subtracted from the 
last images obtained after99mTc-pertechnetate to 
obtain a "pure" 99mTc-pertechnetate thyroid 
image. 21 
 
Technical Aspects in Parathyroid Scintigraphy
 
Unfortunately, parathyroid lesions, even when 
markedly enlarged, are relatively small structures, 
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and may go unrecognized if parallel hole 
collimator is used alone. The use of a pinhole 
collimator in the neck, with a trade-off in image 
acquisition time, increases imaging resolution and 
also magnifies structures being imaged. To avoid 
patient motion artifacts, a dynamic image 
sequence can be obtained; this will allow for 
motion correction and selection of motion free 
frames in image generation. 22 To detect ectopic 
parathyroid adenomas however, additional 
imaging of the chest using parallel hole 
collimator should be performed routinely.  
  
Single Photon Emission Computed Tomography 
(SPECT) mode adds information on the depth of 
the lesion and its topographic correlation with 
other anatomic structures. This information is 
useful not only for localizing a parathyroid lesion 
but also for differentiating a thyroid lesion from a 
parathyroid lesion.  
 
SPECT is most helpful in the evaluation of the 
mediastinum for possible ectopic parathyroid 
gland.23 Although the addition of SPECT only 
marginally improves sensitivity from 86% to 
90.5%, 22 most authors now favor a wider 
application of this imaging modality, especially in 
ectopic lesion. 
 
False-Positive Results 
 
The most frequent cause of false-positive results 
in sestamibi parathyroid imaging is the solid 
thyroid nodule, either solitary or in a 
multinodular gland. False positive results have 
also been reported in enlarged thymic tracts with 
cystic morphology, thyroid carcinoma, 
lymphoma and other causes of lymphadenopathy, 
including metastatic disease, inflammation and 
even sarcoidosis. Sestamibi uptake in the brown 
tumors of hyperparathyroidism has also been 
described. 24 
 
False-Negative Results 
 
Several factors may be involved in the non-
scintigraphic visualization of parathyroid 
adenoma. Sestamibi is less sensitive for detecting 
hyperplastic parathyroid glands than for detecting 

 adenomatous ones, in part this might be due to 
small lesion size. Parathyroid lesions which 
express P glycoprotein or multidrug resistance 
protein fail to accumulate sestamibi or 
demonstrate rapid washout of this tracer. 25 
 
As mentioned previously, the presence of 
mitochondria-rich oxyphil cells presumably 
accounts for sesatmibi uptake in parathyroid 
lesions, and glands with fewer oxyphil cells, and 
hence fewer mitochondria may account for both 
lower uptake and test sensitivity. 26 
 
There are data that suggest that sestamibi is less 
sensitive for detecting Multi-Gland Disease 
(MGD). 27 Exactly why the test is less sensitive 
for MGD than for the solitary lesion is uncertain, 
but it might be due to smaller adenomas found in 
patients with MGD. 28 This fact does indicate that 
preoperative sesatmibi imaging cannot be the sole 
basis on which the decision to perform surgery or 
not is taken. 29 
 
Ultrasonography 
 
The importance of Ultrasonography (US) in the 
preoperative evaluation of patients with PHPT 
has increased with the adoption of the minimally 
invasive surgical techniques at most medical 
centers. Typical US appearances of parathyroid 
adenoma vary from round or oval to elongated 
homogenous hypoechoic or anechoic nodule 
relative to thyroid tissue without sound 
transmission placed close to the thyroid or lower 
in paratracheal and paraesophageal space. 30, 31 Its 
capsule separates it from thyroid gland by 
showing a distinct echogenic line. Hyperechoic 
component, cystic change and calcification are 
recognized as morphological variations, 
especially in large adenomas.30, 32 Ninety % of PT 
adenomas demonstrate an intra-parenchymal 
hypervascular pattern on colour flow imaging, 30 
with enlarged feeding artery and peripheral arc of 
vascularity. 33 
 
The diagnosis of PT hyperplasia relies on the 
identification of more than one enlarged PT 
gland. The hyperplastic PT glands tend to be 
more spherical than adenomas and may show  
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presence of calcification. The rare PT carcinoma 
may have similar appearance to adenoma; 
however, it is vital to assess any invasion of 
nearby structures and immobility of the abnormal 
gland at swallowing. Metastases to adjacent 
cervical lymph nodes are seen in 21-28% of PT 
carcinoma.  
 
The accuracy of US in detecting PT 
abnormalities, in patients who underwent surgery 
and in those who did not, ranges from 34% to 
83%. While in another study, the sensitivity and 
positive predictive value of ultrasound were 
86.9% and 89.1%, respectively, with no 
significant difference in patients without (88.2% 
and 90%), and in patients with (80% and 84.2%) 
prior thyroid or PT surgery. The sensitivity 
diminishes in patients with SHPT and recurrent 
or persistent HPT because of the higher 
frequency of hyperplastic glands (as opposed to 
adenomas) in the former and the higher 
prevalence of ectopic adenomas in the latter. 34 
 
Ultrasound correctly predicted surgical findings 
are seen in 74% of patients undergoing surgery, 
including 84% of patients with solitary eutopic 
adenomas, only 25% of patients with solitary 
ectopic adenomas, and only 16% of patients with 
multigland PT disease.  The capacity of US and 
sestamibi scintigraphy in predicting surgical 
findings correctly is estimated to be (74% vs. 
82%, respectively) and positive predictive value 
is (93% vs. 90%, respectively) with positive 
results up to 98% when both tests were 
employed. 35 
 
CT Scan 
 
Abnormal PT glands are intensely enhanced post-
contrast administration (Figure 2). The 
identification of an enhancing nodule in locations 
characterized by hyperfunctioning PT glands is 
required for the CT to diagnose abnormal PT 
tissue. 31 Sensitivity of CT in detecting abnormal 
PT tissue ranges from 46 to 87%. In one study, 
the CT showed its capability in localizing PT 
disease in (86%) of patients and offering valuable 
preoperative localizing information. 36  
 

 Four-dimensional CT (4D CT) provides both 
functional and highly detailed anatomic 
information about PT tumors. 4D-CT prove to 
have better sensitivity than sestamibi imaging and 
ultrasonography in its precise (quadrant) 
localization of hyperfunctioning parathyroid 
glands. 37 4D-CT demonstrated improved 
sensitivity (88%) over sestamibi imaging (65%) 
and ultrasonography (57%).  
 
MRI 
 
The most common picture of hyperfunctioing PT 
glands on MRI is isointense-to-low signal 
intensity on T1-weighted images and high signal 
intensity on T2-weighted images with intense-
contrast enhancement (Figure 3). Occasionally, 
high signal intensity may be encountered on T1 
and T2-weighted images, reflecting gland 
hemorrhage or cystic components. However, if 
low signal intensity is rarely seen with both 
sequences, this indicates sclerosis or fibrosis, old 
hemorrhage, and cellular degeneration.32,38  
Signal intensity increase on T1-weighted images, 
and isointense to the muscle on T2-weighted 
images was seen in PT carcinoma. 32 The signal 
pattern of the abnormal PT tissue has been shown 
to correlate with the histologic characteristics of 
the abnormal glands. MR imaging accurately 
detects ectopic hyperfunctioning PT tissue.31 
 
The sensitivity of MRI in detecting 
hyperfunctioning PT tissue in operated patients 
and in those not operated ranged from 50-88% 
while reported detection sensitivity in PT 
adenoma ranged from 65-80%.30 
 
Sensitivity of MR and sestamibi imaging was 
higher for adenomas (94% and 89%, 
respectively) than for hyperplastic glands (74% 
and 68%, respectively). The specificity of 
sestamibi imaging (94%) exceeded that of MR 
imaging (75%) but all ectopic glands were 
localized correctly by both techniques. When MR 
imaging and sestamibi were interpreted together, 
their sensitivities for adenomas and for 
hyperplastic glands were 94% and 84%, 
respectively, while their overall sensitivity was 
89% and overall specificity was 95%.38 
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Figure (1): Dual-phase parathyroid scintigraphy of mediastinum (panel A) and neck (panels B to 
D). A focal area of abnormal activity is seen just inferior to left thyroid lobe in early 99mTc-
sestamibi images (panel B). It persists in the delayed images (panel C) and is not present in pure 
99mTCO4- thyroid image (panel D). 

 

 
 
 
 
Figure (2): CT scan 
of the superior 
mediastinum with 
intravenous contrast 
showing the ectopic 
parathyroid 
adenoma (EPA) 
posterior to the 
trachea(T) and to 
the right of the 
esophagus and left 
subclavian 
artery(SCA). 
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Figure (3): Axial MRI T2 weighted image (A) showing an adenoma (hyperintense), on the right of 
the inferior parathyroid gland while axial T1 weighted image with contrast (B) showing 
enhancement of the adenoma. 
 
X-Ray 
 
A- Osteopenia: is the most common radiological 
finding, which may be generalized and or 
asymmetric; initially the fine trabeculations are 
lost resulting in coarse and thick trabeculation, 
and may progress to ground glass appearance. 
The Radiographs show change when about 30-
50% of bone density is lost, whereas Dual-energy 
X-ray Absorptiometry (DXA) and Quantitative 
Computed Tomography (QCT) are more 
sensitive in the evaluation of osteopenia. 
 
B- Bone resorption: occurs at many different 
anatomical sites and may be classified as: 
 
1. Subperiosteal: unusual lace-like appearance 

may be seen beneath the periosteum with 
speculated external cortex and resorption 
may progress to complete cortical 
disappearance. The most common sites are 
the radial aspect of middle phalanges of 
index and middle fingers, and medial aspects 
of metaphyses of long bones (tibia, humerus, 
and femur).   

2. Intracortical: appears as linear striation in 
the cortex, produced by resorption of bone in 
the Haversian Canals and best seen on the  

 cortical surface of the second metacarpal. 
While in the skull, resulting in salt and 
pepper appearance, indicates rapid bone 
turnover, and usually accompanies advanced 
disease. 

3. Endosteal: widening of medullary cavity and 
thinning of the inner cortex appears as 
scalloped lucencies on the inner aspect of the 
bony cortex. Typically seen in hands and 
associated with subperiosteal or cortical 
resorption. 

4. Subchondral: The resorbed bone will 
collapse followed by new bone formation and 
fibrous replacement. On radiographs, it 
appears as subchondral lucency, surrounded 
by sclerosis that may produce irregular 
articular margin with the appearance of 
widened joint space. Most commonly, 
it is seen in joints of the    axial 
skeleton;   namely, sacroiliac, 
acromioclavicular, temporomandibular, 
discovertebral, sternoclavicular, patella and 
symphysis pubis, but may affect joints of 
appendicular skeleton. 

5. Subligamentous and subtendinous: It 
occurs at the insertion sites on bone; most 
often at femoral trochanters, dorsal aspect of 
patella, ischial tuberosities and calcaneal  
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insertions of plantar aponeurosis. Moreover, 
it occurs at Achilles tendon, inferior margin 
of distal end of clavicle and humeral 
tuberosities.  

6. Terminal tuft resorption (acroosteolysis): 
also the digits may appear spatulous or 
clubbed. 

 
C- Sclerosis: generalized or Rugger-Jersey spine 
which is more common in SHPT. 
 
D- Brown tumors (osteoclastomas):  A well-
circumscribed expansile eccentric lytic lesion of 
bone that represents osteoclastic resorption with 
subsequent fibrous replacement. Usually occurs 
in cortical bone but the common sites include the 
mandible, clavicle, ribs, pelvis, and femur. 
Lesions may become sclerotic after resection of 
the adenoma. Previously, it was considered  
a characteristic of PHPT, but now it is more 
commonly seen in SHPT because of the 
increasing population and life expectancy of 
dialysis patients. 
 
E- Chondrocalcinosis: The common site is the 
symphysis pubis and may affect menisci of the 
knee, triangular cartilage of the wrist. 
Chondrocalcinosis is a nonspecific finding that 
has a higher prevalence in PHPT rather than in 
SHPT. 
 
F- Soft tissue and vascular calcification: more 
common in SHPT, especially kidneys and  
pancreas. 39   
 
3- Interventional Procedures 
 
A-Selective venous sampling (SVS): Bilateral 
internal jugular veins sampling is used to localize 
ectopic PT adenomas. This technique must be 
reserved for centers with specialists and for 
selected patients. SVS demonstrated an overall 
83.3% correct localizing sensitivity of PT 
adenoma and (91.6%) of hyperplastic PT glands. 
False positive or indeterminate results of SVS 
were found in 6% and 2% of patients, 
respectively. Compared with non-invasive 
localization studies, SVS for PTH yielded the  

 best results for recurrent or persistent HPT and 
for patients with previous neck explorations. 40 
 
B-Percutaneous needle biopsy: may be 
performed if malignancy is suspected and 
sometimes fine needle aspiration could be 
sufficient and both are done usually under 
ultrasound guidance. 
 
4- Conclusion 
 
This article discusses the commonly used 
techniques for imaging the PT glands and their 
role in the preoperative evaluation of patients 
with PHPT. 
 
Imaging studies are not used to make the 
diagnosis of primary hyperparathyroidism or 
clear the road map for surgical therapy since both 
should be based on clinical data. Imaging is used 
to guide the surgeon once surgical therapy has 
been decided. Radiographs have limited 
diagnostic value, especially in the early stages of 
the disease, and radiograph screening is not 
recommended, 41 while bone mineral density test 
is a useful tool to document bone loss. 42 
 
Ultrasonography of the neck is a sensitive test 
and may be equivalent or superior to sestamibi 
scanning when performed by experienced 
operators. It is readily available, without radiation 
exposure and therefore should be the first 
investigation to patients with PHPT, and if 
malignancy is suspected, CT or ultrasound guided 
percutaneous needle biopsy may be performed. 
The detection of thyroid nodules on ultrasound 
helps to better interpret the scintigraphic images 
as well as to increase the ability to predict 
surgical findings when both tests combined 
reaches 98%. Whereas, Single-photon emission 
computed tomography provides tomographic data 
and is recommended in patients with ectopic 
adenomas. Also, MRI, 4D CT and fused SPECT 
CT scan can be useful, particularly in cases of 
recurrent or persistent disease and in ectopic 
locations to better guide the surgeon in 

preoperative planning. 
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  عية والمرضيةيمراجعة التشخيص الشعاعي للغدة الدريقية في حالاتها الطب
 

  1عماد الطراونه 1خالد حماده، 3عبد اللطيف الشريف،  2ماهر الحديدي،  1عزمي الحديدي،
نووي، مستشفى قسم الطب ال - 3قسم التشريح والأنسجة، كلية الطب، الجامعة الأردنية؛  -2قسم الأشعة، مستشفى الجامعة الأردنية؛  -1

  . الجامعة الأردنية، عمان، الأردن
 

 
  الملخص

 ،ويعتبر فرط الدريقية الأولي المشخص سريرياً وما قبل ،أثبتت الدراسات العالمية أن الغدوم الدريقي المفرد هو المسبب المعتاد لفرط الدريقية الأولي
الغدد الدريقية أو تضخم جميع  الغدد  ىحدإلأنزيم الدريقية نتيجة ورم حميد في واحداً من امراض الغدد الصماء الشائعة، ويسببه الإفراز الزائد 

. حدة وأوروباالدريقية في معظم الحالات، وإن المستوى المتوقع لفرط الدريقية يكون أكثر في النساء وخاصة بعد عمر الأربعين وخاصة في الولايات المت
بينما في بعض الأحيان %) 85-80(، وتكون خلف الدرقية اً أربعيكون في العادة لغدد الدريقية وبمراجعة العلوم الأساسية يتضح لدينا أن عدد ا

  .تكون متعددة ومهاجرة وتقع ما بين الرقبة والمنصف، وتكون  الغدد الدريقية السفلى أكثر عرضة لذلك لتعقد مسارها الجنيني
، ويكون عمر %)20(والكلى%) 70(سائل خارج الخلايا، بينما يتم استقلابه في الكبديتحكم أنزيم الدريقية بمستوى الكالسيوم الأيوني في الدم وال

دقائق، لذلك يسبب زيادة إفراز أنزيم الدريقية تحرر الكالسيوم من العظام وينتج عن ذلك هشاشة في العظام، وفي الحالات  3-2النصف البيولوجي 
  .يالمتقدمة يؤدي ذلك إلى التكيس الطبقي للعظم وحصى كلو 

وير التلفزيـوني في صور الطـب النـووي يـتم حقـن المـواد المشـعة وريـدياً وتقـوم الغـدد الدريقيـة بتركيزهـا ويـؤدي ذلـك إلى تحديـد مكاĔـا بدقـة زائـدة أمـا التصـ
  ،وجــود حويصــلة لهــا فيعتـبر واحــداً مــن اكثـر الطــرق شــيوعاً كــإجراء أولي للكشـف عــن الغــدد الدريقيــة الـتي đــا ورم، وهــو يظهـر الغــدة بشــكل دائــري مـع

أمــا بالنســبة % 83-24بينمــا يظهــر تضــخم الغــدد الدريقيــة علــى شــكل بيضــوي، وفي كلتــا الحــالتين تكــون كثافتهــا أقــل مــن الغــدة الدرقيــة وبحساســية 
وري  فيـتم عمــل معظــم الحـالات مــع حقــن المــادة الظليليـة لأن الغــدد الدريقيــة المريضـة تظهــر كبــيرة الحجـم وتظهــر اســتقطاباً شــديداً للتصـوير الطبقــي المحــ

ويظهــر تصــوير الــرنين المغناطيســي الغــدد الدريقيــة المريضــة بكثافــة مســاوية أو أقــل مــن الأنســجة الرخــوة في % 87-46للمــادة الظليليــة وبحساســية مــن 
1T2ما تكون ذات كثافة عالية في ، بينT  88-50وتظهر استقطاباً شديداً للمادة الظليلية وبحساسية .%  

وأيضـا تمً التطـرق للمـداخلات الشـعاعية الـتي %  50-30وتم عرض جميع التغيرات التي تحـدث في العظـام في أفـلام الأشـعة العاديـة الـتي لهـا حساسـية 
  %.  83صل حساسيها إلى يتم عملها في فرط الغدد الدريقية التي ت

يــتم وفي الختــام تم اســتخلاص النتــائج والــتي مــن أهمهــا أن التصــوير التلفزيــوني أو فحــص الطــب النــووي هــو الفحــص الــذي يجــب عملــه أولاً، وبعــد ذلــك 
  .تحديد الخطوة التالية حسب نتائج الفحص

  .يوني، التصوير الطبقي المحوري، تصوير الرنين المغناطيسيفرط الدريقية الأولي، التصوير النووي، التصوير التلفز  :الكلمات الدالة
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