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Comparison of Imaging Methods in Parathyroid Gland Enlargement
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Abstract

Background. We conducted a cross-sectional study to
investigate the imaging procedures used to detect parathyroid
gland enlargement and to compare the agreement of different
imaging modalities.

Methods. We examined the medical records of chronic
hemodialysis (HD) patients enrolled in six outpatients HD
centers in Istanbul. Patients with a parathyroid imaging in the
last 12 months were analyzed. Clinical, biochemical and
radiological data were collected from patient files.
Parathyroid gland enlargement was defined according to the
result of any of the following examination; ultrasound
(USG), computerized tomography (CT), magnetic resonance
imaging (MRI) and scintigraphy.

Results. 524 (276 M, 248 F; mean age 48.5 £+ 15.9) patients
were included to the study. Mean PTH level was 556+ 473
pg/ml. Parathyroid gland enlargement was associated with
high PTH and ALP levels. USG, CT, MRI and scintigraphy
were performed in 313, 72, 8, 262 patients respectively (in
106 patients more then one examination was performed).
Parathyroid gland enlargement was found in 17.9% of the
patients. ~ Ultrasound showed a good agreement with
computerized tomography and scintigraphy.

Conclusions. Due to its diagnostic value and cost advantage,
ultrasound examination should be the first choice for the
detection of parathyroid gland enlargements
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Introduction

Bone mineral metabolism abnormalities were detected even
in the very early stages of chronic renal diseases (1). These
abnormalities eventually cause to renal osteodistrophy. Renal
osteodistrophy is a general term that is used to describe a
large spectrum of bone diseases ranging from adynamic bone
diseases to osteitis fibrosa (2, 3). Hyperparathyroidism is a
usual laboratory finding in patients with osteitis fibrosa (2).
Enlarged parathyroid glands can be visualized with nuclear
scintigraphy, ultrasound examination (USG), magnetic
resonance imaging (MRI) or computerized tomography (CT).
In this study we examined parathyroid gland imaging finding
in chronic hemodialysis patients. We evaluated the agreement
between commonly used imaging modalities for parathyroid
imaging.

Correspodence to:

Patients and Methods

We examined medical records of chronic hemodialysis (HD)
patients, who were on regular hemodialysis therapy in six
different centers located in Istanbul. All patients were on
regular hemodialysis therapy at least for 3 months. Medical
records for the last 12 months were examined in every
patient; and 524 patients who have a parathyroid gland
imaging were included in this study. Parathyroid gland
enlargement was defined according to the result of any of the
following examination: USG, CT, MRI or scintigraphy. All
scintigraphy examinations were performed using 99mTc-
Sestamibi. Patients were accepted as having parathyroid
gland enlargement if parathyroid gland enlargement was
detected by any one of the above mentioned imaging
modalities.

Demographic and clinical data were collected from patient’s
records. According to local regulations complete blood count
and biochemical analysis must be performed monthly in
every chronic HD patients and PTH levels must be checked
in every 3 months. We recorded the last available laboratory
parameters (PTH, ALP, calcium, phosphorus, ferritin,
hematocrit) from patient files. History of parathyroidectomy
during the last 12 months was also recorded from patients’
files.

Data was expressed as mean * standard deviation (SD).
Statistical calculations were performed using SPSS 10.0
software (SPSS for windows, SPSS inc. IL, USA).
Categorical variables were compared using chi-square test,
and parametric variables were compared using Student’s t-
test. The agreement between two different imaging
modalities for the detection of parathyroid gland enlargement
was examined using kappa statistic. P<0.05 was considered
as significant.

Results

The mean age of the 524 patients was 48.5 £15.9 years, 276
(52.7%) of them were male and 248 (47.3%) were female
(Table 1). The cause of end stage renal disease was diabetes
mellitus in 88 (16.8%), chronic glomerulonephritis in 89
(17.0%), hypertensive nephrosclerosis in 72 (13.7%), chronic
interstitial nephritis in 24 (4.6%), polycystic kidney disease
in 17 (3.2%), miscellaneous causes in 30 (5.7%) and
unknown in 204 (38.9%) patients. The mean duration of HD
was 64.2 + 52.1 months (median 48 months, range [7-302
months]). Hemodialysis was performed 3 times/week in 474
(90.5%) patients, twice weekly in 46 (8.8%) patients and
once a week in 4 (0.8%) patients.
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Laboratory parameters of the patients are listed in Table 1.
The mean PTH level was 556 + 473 pg/ ml (median: 443 pg/
ml, range: [8- 2657 pg/ml]). Parathyroid gland enlargement
was detected in 94 (17.9%) patients. Patients with

levels compared to patients without parathyroid gland
enlargement (Table 1). The numbers of patients, parathyroid
gland imaging modality, the frequency of parathyroid gland
enlargement, the frequency of previous parathyroidectomy in

parathyroid gland enlargement had higher PTH and ALP different PTH levels is shown in Table 2.

Table 1. Clinical and laboratory data of patients

All patients PGE +) PG.E )

(n=524) patients patients P
(n=94) (n=430)

Sex (Male, %) 52.7 56.3 51.2 0.49
Age (years) 48.5+15.9 46.0 + 14.6 49.1+16.2 0.09
Duration of HD (months) 64.2 £52.1 70.2 £ 54.9 629 +51.5 0.22
Parathyroidectomia (%) 4.0 7.4 32 0.078
PTH (pg/ml) 556 £473 785.4 £ 608.5 506.0 £4229  <0.001
Calcium (mg/dl) 9.0+£1.0 8.98 £ 1.05 9.03+1.03 0.69
Phosporus (mg/dl) 52+14 522+1.47 523+1.44 0.94
ALP 409.0+378.0  609.36 £538.7  365.1+316.9  <0.001
Ferritine 788.8 £883.6  933.5+1203.2  755.8+792.5 0.18
Hematocrite (%) 322+52 32.7+5.6 32.1+5.2 0.26

Note: Values are expressed as mean £SD, unless otherwise indicated.
PGE: parathyroid gland enlargement, HD: hemodialysis, PTH: parathyroid hormone.

Table 2. Parathyroid imaging modalities and parathyroid gland enlargement in different PTH levels

0-150 151-300 301-800 >800 Total
PTH level (pg/ml) (n=106)  (n=82) (n=213) (n=123) (524)
PGE (n, %) 20 (18.8) 8(9.7) 21 (9.8) 45 (36.5) 94 (17.9)
Parathyroidectomy (n, %) 4(3.8) 1(1.2) 94.2) 7(5.7) 21 (4.0)
Ultrasound (n, %) 14 (13.2) 4(4.8) 171 (80.2) 123 (100) 312 (59.5)
Computerised tomography (n, %) 7 (6.6) 5(6.1) 34 (16.0) 26 (21) 72 (13.7)
Magnetic resonanace (n, %) 3(2.8) 224 0(0) 3(24) 8 (1.5)
Sintigraphy (n, %) 87 (82.0) 74 (90.0) 64 (30.0) 37 (30.1) 262 (50.0)

PGE: parathyroid gland enlargement

According to the results of imaging tests parathyroid gland
enlargement was detected in 94 (17.9%) patients. Patients
with parathyroid gland enlargement had higher PTH and ALP
levels, compared to patients without parathyroid gland
enlargement (Table 1). The numbers of patients, parathyroid
gland imaging modality, the frequency of parathyroid gland
enlargement, and the frequency of  previous
parathyroidectomy in different PTH levels are shown in
Table 2. We also compared patients who had a
parathyroidectomy with patients who did not have a
parathyroidectomy. Patients with previous parathroidectomy
had a longer duration of hemodialysis (141.1+64.9 months vs
73.8+63.8 months, P<0.001) and higher phosphorus levels
(6.0+1.3 vs 5.2+1.4, P=0.01), the remaining study parameters
were not statistically different between the two groups (data
not shown).

USG was the most frequently used modality followed by
scintigraphy (Table 2). A single imaging modality was
performed in 418 patients, two imaging modality was
performed in 91 patients and three different imaging modality
was performed in 15 patients.

Table 3. Agreement between ultrasound examination and
scintigraphy for parathyroid gland enlargement

Sintigraphy
PGE() _ PGE (+) Total
PGE () 31 5 36
Ult;‘zs"“ PGE (+) 2 25 27
Total 33 30 63

Table 4. Agreement between ultrasound examination and
computerized tomography for parathyroid gland enlargement
Computerised tomography

PGE (-) PGE (+) Total
PGE (-) 51 0 51
Ultrasound PGE (+) 0 10 10
Total 51 10 61

Both USG and scintigraphy were performed in 63 patients
(Table 3). The agreement for the presence of parathyroid
enlargement was good between USG and scintigraphy (kappa
0.78, P<0.001). Both USG and CT were performed in 61
patients (Table 4). The agreement for the presence of
parathyroid enlargement was very good between USG and
CT (kappa 1, P<0.001).

Discussion

PTH level is a useful marker for the evaluation of renal
osteodistrophy. According to Kidney/Dialysis Outcome
Quality Initiative-K/DOQI guidelines, target level for PTH is
between 150-300 pg/ml (4). The frequency of parathyroid
gland enlargement is positively correlated with the level of
PTH (5).

To the best of knowledge data on the frequency of
parathyroid gland enlargement in chronic hemodialysis
patients is spare (6). According to our data the prevalence of
parathyroid gland enlargements was 17.9%. However, we
want to point out that we only examined patients who had a
parathyroid imaging in the last 12 months. It is natural that a
considerable number of patients with low or normal PTH
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levels did not have any parathyroid imaging. Because of this
selection bias an overestimation of the real frequency of
parathyroid gland enlargements is expected.

In line with previous studies in our study the prevalence of
parathyroid gland enlargement was highest in patients with
PTH level >800 ng/dl. Interestingly, parathyroid gland
enlargement was detected in a substantial number of patients
with low PTH levels (0-150 pg/ml). A parathyroidectomy
operation performed after the imaging procedure or
aggressive therapy of hyperparathyroidism can be possible
explanations of this finding. Unfortunately because of the
cross-sectional nature of our study we can not definitely
explain this data.

According to some authors, scintigraphy is the most sensitive
method for the detection of parathyroid gland enlargement in
hemodialysis patients (7). In our study ultrasound
examination showed a good agreement with CT and
scintigraphy, for the detection of parathyroid gland
enlargement. Cost of the imaging procedures is also an
important concern. According to current regulations in
governmental hospitals in Turkey the price of parathyroid
imaging (including the initial examination by the medical
doctor) is 17.2 USS$, 55.5 US$, 64.9 USS, 71.2 USS$ (1 US$=
1.35 YTL) for USG, CT, MRI and scintigraphy respectively
(8). Prices in private hospitals are more expensive.
Ultrasound examination is non-invasive and less costly
compared to other imaging procedures.

In conclusion, we examined a fairly large number of
hemodialysis patients who had a parathyroid imaging
procedure in the last 12 months; the frequency of parathyroid
gland enlargement was 17.9%. USG is inexpensive, non-
invasive and showed good agreement with other imaging
procedures. Therefore we think that USG can be accepted as

the first imaging procedure to reveal parathyroid gland
enlargement in chronic hemodialysis patients.
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