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KEYWORDS ABSTRACT
OPG In patients with renal insufficiency, the variety of metabolic bone diseases occur
Secohdary which caused by vitamin D metabolism and parathyroid disorders. OPG is a

member of issue necrosis factor receptor gene family. In dialysis patients the
OPG values are higher than the normal range so it could affect the parathyroid
hormone metabolism pathway through its inhibitory activities on the osteoclasts.
The aim of this study was to investigate the relationship between OPG serum
levels and bone mineral density status in dialysis patients after the
parathyroidectomy surgery. In Nephrology Section of Internal Medicine
Department of Tabriz University Medica Sciences, the cross-sectional
descriptive analysis study was conducted on long-term hemodialysis patients
with secondary hyperparathyroidism resistant to treatment and the relationship
between OPG serum levels and bone mineral density status in dialysis patients
after the parathyroidectomy surgery was investigated. There was no significant
relationship between OPG level with PTH and age of the patients undergoing
parathyroidectomy. In patients, the level of OPG (four months after
parathyroidectomy) was significantly lower than its level before the surgery
which represented a significant decrease in OPG level (four months after
parathyroidectomy) compared to its level before the surgery. (P<0.001). Before
and after the parathyroidectomy, there was no significant relationship among
OPG leve of the patients and their PTH level. The patients BMD increased after
parathyroidectomy which indicated the positive effect of this surgery on their

Hyperparathyroidism,
Parathyroidectomy

bone density.
I ntroduction
Various types of metabolic bone diseases disorders (1). GFRdecreasein these
incidence in patients with RF result from patientscauses  the  accumulation  of
parathyroid and metabolism of vitamin D phosphates  disrupting  production  of
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Cdlcitrioal 2 which ultimately cause
reduction  of ionized calcium, parathyroid
gland hyperplasia following continuous
stimulation of PTH and finally secondary
hyperparathyroidism (3).

Secondary hyperparathyroidism resistant
totreatment isa conditionin which the
amount of PTH remain higher than 1000 in
gpite of treatment with 16 vials pulses of
Cdlcitrial 4 causing kidney
osteodystrophy, calcification out of bone,
cardiovascular  diseases and thatall of
these increase death ratesin patients
undergoing dialysis (4).

OPGis a member ofthe large family
of tissue necrosis factor receptor gene, whic
h is more than normal in patients undergoing
dialysis. This  results in bone
regenerate and enhancing new bone formati
on (5).Dialysis patients are exposed to
theincreased osteoclast activity because of
higher values of serum OPG and
lower amounts of RANKL (6).

PTX is  acommon therapeutic method for
the treatment and control of secondary
hyperparathyroidism resistant  to treatment
that has a significantimpact on the
improvement of BMD. Although differences
among the different types of rend
osteodystrophies are not distinguished
usngthe amount of BMD, but it
may be used for bone changes
measurements in patients on dialysis (7).

Doumouchtis et a expressed that
hemodialysis  patientswith lower BMD
level have higher levels of osteoprotegerin

(8).

Considering lack of enough studiesin this
field in our country, we decided to assess the
effects of changein OPGlevels inthe
reduction of mineral bone density and if
their relationship is significant we are able
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to use thisserum markerin theearly
diagnosis of osteoporosisin this category of
patients.

The aim of thisstudy was to investigate the
relationship between  serum osteointegrin
and the status of bone mineral density after

carrying out the parathyroidectomy surgery
in patients undergoing dialysis.

Methods and M aterials

In  adescriptive analytical cross-sectional
study in Nephrology sectionin long
term hemodialysis patients (over three
years) with secondary hyperparathyroidism
resistant to treatment, therelationship
between serum levels of OPG and BMD was
evaluated after parathyroidectomy.

In this study, 20 CRF patients with long
term hemodialysis patients (over three
years) with secondary hyperparathyroidism
resistant to treatment were selected and
entered the study that needed total
parathyroidectomy according to the
KDOQE guide lines.

Some patients have been excluded from the

study including who develop recurrent
secondary  hyperparathyroidism  after
surgery, recent infections, digestive
diseases, malignant diseases,

cardiovascular disease, and patients who
used mineralocorticoids, immune
suppressors and anabolic, and patients who
underwent kidney transplantation.

Numbers of 10 hemodialysis patients with
iPTH beneath the 300pg/ml were selected
as control group and entered the study.

Serum level of OPGandiPTH were
determined in patients before surgery and 4
months after surgery.
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BMD was performed via
radiography through DEXA method in
second to fourth |umbar vertebrae and
|eft femoral neck before and 4

months after the total parathyroidectomy.
Result and Discussion
In this study, the relationship between

serum OPG and the BMD status was
investigated in patients with dialysis after

parathyroidectomy surgery and the
following results were obtained:
Twenty male patients who  under

hemodialysisenrolled into the study. The
mean age of the patientswas 39.80+ 8.43 in
patientsunder  parathyroidectomy  and
43.80+11.84 in control group,
respectively (P = 0.396). The mean duration
of hemodiaysisin patients was 46.30+12.13
month in patients under parathyroidectomy
and 50.80+12.96 monthsin control group (P
= 0.434).

The mean level of OPG at before and 4
month after parathyroidectomy was 531.73
+ 256.86 and 480.60 + 252.86, respectively.
The mean level of iPTH at before and 4
month after parathyroidectomy was 1552.40
+ 319.59 and 170.60+127.31, respectively.
OPG level was  significantly  lower in
patients at 4 months after parathyroidectomy
than before the surgery indicating significant
reduction of OPG level a 4 months after the
surgery compared to before ( p <001).
Results of assessing bone density of femoral
neck and lumbar vertebrae in patients have
been shown in Figure | and 1.

Today, more attention is paid to OPG
(Osteoprotegerin) and its ligand as well as
their roles in osteoid metabolism (9-10). It is
proved that OPGL plays a vital role in the
molecular relationships between dendritic
cellsand their survival (11-12).
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RANK is a receptor for OPG and OPG is a
soluble receptor for OPGL, which
neutralizes it relationship with RANK and
prevents generation of signals. Due to its
expression in activated T-cellsand itsrole in
the inflammation and loss of bone, more
attention is paid to the use of OPGL in
autoimmune diseases, especialy
inflammatory arthritis.

A high level of expression of OPGL is
observed in RA (Rheumatoid arthritis)
patients experiencing osteoarthritis (13).
Due to the use of different measuring
methods, some contradictory results have
been obtained (14).

On the other hand, other studies show no
relationship between OPG and osteoid
markers (15). Some researchers have
referred to a dlightly negative relationship
between OPG and calcium concentrations.
They have also reported a dightly positive
relationship between OPG and PTH (16).
Seemingly, OPG concentration is associated
with age in human beings. Therefore, it can
be said that with an increase in human age,
OPG concentration grows. There is also a
slight relationship between testosterone and
estradiols. Probably in the aforementioned
cases, OPG increases but the ratio of
OPG/RANKL first decreases and then
escalates (16).

In this study, there relationship of OPG with
patients’ age, calcium levels and PTH was
not shown to be significant in patients under
parathyroidectomy. Only some studies have
confirmed the relationship between OPG
and bone density in human and other studies
have rejected this assumption (15-17). No
cler study has aso confirmed the
relationship between OPG and osteoporosis
(15).
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In this study, a significant relationship was
observed between OPG levels before and
after parathyroidectomy and BMD of
femoral neck and spine of patients. In
general, normal osteoid metabolic activity
and durability of osteoid masses depends on
the balance between RANKL and OPG.
RANKL and OPG signas are complicated
and require different factors to work
mutually (18).

Lu et a. stated that the level of iPTH
reduced following operation in these
patients. Moreover, BMD of femora neck
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and spine grew. There was also a positive
significant relationship between initial iPTH
and T-Score of femoral neck (19). Similar to
the above study, in the present study the
levels of BMD of spine and femoral neck
increased significantly following
parathyroidectomy. Doumouchtsis et al.
stated that OPG and ALP are appropriate
experimental criteria for the assessment of
osteoid disease in hemodialysis patients
(20).

Peters e a. reported no significant
difference between levels of ALP, BAP and
25(0OHOD before and after
parathyroidectomy. Moreover, no significant
difference was also observed between OPG
levels before and after parathyroidectomy
(21). In the present study, the level of OPG
four months after parathyroidectomy was
significantly lower than the level of OPG
before OPG. This decrease reflected a
drastic reduction in the level of OPG four
months  after  parathyroidectomy  as
compared to the before (P<0.001). Level of
OPG four months after parathyroidectomy
was significantly lower than the level of
OPG one week after parathyroidectomy.
This also indicated a significant decline in
the level of OPG, 4 month after
parathyroidectomy as compared to one week
after it (P<0.001). Doumouchtsis et al. stated
that there was a significant relationship
between levels of iPTH and OPG in patients
under hemodialysis (22).

In this study, no significant relationship was
observed between the levels of OPG and
PTH before and four month after
parathyroidectomy. Crisafulli et al. studied
the relationship between OPG and BMD of
patients under hemodialysis and stated that
BMD of spinein patients with high levels of
OPG was dignificantly lower. They also
reported an increase in the level of OPG in
hemodialysis patients (23).
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In a study by Chou et a. in the NiooOSung
University of Tawan, the role of
parathyroidectomy and kidney
transplantation  in hemodialysis patients
with secondary hyperparathyroidism was
studied. The researchers stated that
parathyroi dectomy and kidney
transplantation lead to the improvement of
BMD of spine and femoral neck in such
patients (24).

Similar to the results of the above study, in
the present study the level of OPG in
patients with high levels of iPTH was higher
than that of patients with low levels of iPTH
(25). Furthermore, Avbersek-Luznik et al.
stated that the level of OPG in patients with
high iPTH levels was higher than that of
patients with low levels of iPTH (25).

Chou et al. reported that parathyroidectomy
and kidney transplantation in patients with
secondary hyperparathyroidism leads to an
increase in the BMD of femur, olena, and
radius of patients (26).

Conclusion

In patients with parathyroidectomy, a
significant decrease was observed in the
level of OPG four months after
parathyroidectomy as compared to the
before. Moreover, no significant relationship
was aso observed between OPG and PTH
levels before and after parathyroidectomy.
BMD of patients increased following to the
parathyroidectomy. The increase reflected
the positive effect of parathyroidectomy on
the bone density of such patients
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