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ABSTRACT

Objective: The aim of this observational clinical study was to evaluate the success of angiographic selective venous sampling (ASVS) in locating para-
thyroid adenoma in patients with primary hyperparathyroidism (PHPT), in whom the other imaging modalities have failed, and and to evaluate its
possible contribution to the applicability of minimal invasive surgery.

Material and Methods: Fifty-five patients who were admitted to our hospital’s General Surgery department between January 2012 and January 2015
for PHPT in whom ultrasound and sestamibi scintigraphy have failed to localize the diseased gland were included to the study. Patients were divided
into two groups: those who underwent ASVS and those who did not. The outcomes of patients were reviewed retrospectively.

Results: Among 55 patients, 20 underwent ASVS. ASVS successfully lateralized the diseased gland in 17 (85%) patients, and minimally invasive
parathyroidectomy could be performed in 14 (70%) patients. The cut-off value of parathormon gradient was considered 10% for lateralization and the
accuracy of ASVS in lateralization was 94.1%. In 11 (59%) patients, the superior-inferior discrimination could be achieved in addition to lateralization.

Conclusion: ASVS has a high sensitivity in locating the diseased gland in patients with PHPT in whom ultrasound and sestamibi scan have failed, and
thereby, rendering the performance of minimally invasive surgery possible. Further studies may reveal the role of ASVS in providing useful information
about not only lateralization but also the superior-inferior discrimination.
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INTRODUCTION

Primary hyperparathyroidism (PHPT) results from the over-secretion of parathor-
mone (PTH) from one or more autonomous parathyroid glands. Once the diagnosis
of PHPT is biochemically confirmed, it is determined whether the patient is a can-
didate for surgery. If a patient is scheduled for PHPT surgery, abnormal parathyroid
gland(s) should be localized. Parathyroid glands may be present in an extensive
region including the neck and the thorax due to their embryological development.

Preoperative localization of parathyroid glands is crucial as it significantly affects
surgical intervention. The most commonly used methods for parathyroid localiza-
tion include ultrasonography (USG) and Technetium Pertechnetate (Tc 99m) sesta-
mibi scintigraphy. Either method alone can localize abnormal glands with 80% suc-
cess rate. Where USG and sestamibi are not successful, computerized tomography
(CT) and magnetic resonance imaging (MRI) may be used. Single Photon Emission
Computed Tomography (SPECT) and also MRI are particularly useful in identifying
glands in the thorax. With recent advances in radiology and nuclear medicine, new
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modalities such as 4 dimension (4D)-CT or ''C Methionine Positron Emission To-
mography (PET) and Choline PET have higher rates of adenoma localization (1,2).
But unfortunately, these modalities are available in only a few institutions for now.

In cases where preoperative localization studies fail to define an abnormal gland
or if reoperation is required, angiographic selective venous sampling (ASVS) may



help identify the lateralization of hyperfunctioning parathyroid
glands. This method is invasive and should be used for very lim-
ited number of patients. An accuracy rate between 33-79% has
been reported in the literature for this method (3).

The conventional surgical approach used in PHPT is bilateral
neck exploration (BNE) under general anesthesia (BNE). In expe-
rienced hands, success levels reaching 95% have been reported
with BNE (4-6). However, with the developments in preopera-
tive parathyroid localization methods and intraoperative PTH
monitorization, minimally invasive parathyroidectomy (MIP) also
yields similar or even better results (7).

The primary aim of the present study was to investigate the ef-
fectiveness of preoperative ASVS in the localization of adenoma
in necessary cases when imaging studies were not useful. The
secondary aim of the study was to go further than right-left lat-
eralization and enable superior-inferior localization with ASVS as
well. A further aim of the study was to seek an answer to the
following question in the literature: “What should be the PTH
gradient cut-off value in ASVS?”

MATERIAL and METHODS

The records of patients who were operated in our surgical de-
partment between January 2012 and January 2015 due to hy-
perparathyroidism were examined retrospectively. A total of 55
patients for whom imaging methods such as USG or sestamibi
scintigraphy as well as MRI or CT of the neck and thorax did not
lead to localization and who were scheduled for surgery by the
Multidisciplinary Endocrine Council were included in the study.
Due to inavailability of 4D-CT or PET (neither ''C Methionine nor
Choline) and intraoperative PTH monitorization in the institution,
ASVS is planned as third line study for localization. A written in-
formed consent for ASVS and for the surgical procedure were re-
ceived from all patients.

The patients were divided into two groups: The group that re-
ceived ASVS (study group) and others who did not (control
group). Prior to the study, ethics approval was obtained from the
local ethics committee (Nr: 2014.13.11, Date: October 101, 2014).
The study has been performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki, and the
manuscript was prepared in accordance with STROBE guidelines
for case control studies.

Patients

The first group comprised 20 patients in whom USG and sesta-
mibi scintigraphy and also MRl or CT of the neck and thorax did
not reveal localization and who underwent ASVS, while the sec-
ond group comprised 35 patients in whom USG and sestamibi
scintigraphy or other non-invasive imaging studies did not reveal
localization. Patients’ age, gender, complaints, preoperative cal-
cium, PTH, albumin, phosphorus, vitamin D levels, preoperative
USG, sestamibi, other imaging studies, ASVS results, operation
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type and duration, pre-operative PTH results, parathyroid ade-
noma localization found in the operation, frozen section results,
final pathology results, mass size, and calcium and PTH results
on postoperative day 1, week 3, month 3 and month 6 were
identified. Prior to the operation, consent was obtained from all
patients about the details of the invasive procedure they would
undergo at the interventional radiology department and the ra-
diation they would be exposed to.

Exclusion Criteria

Those whose primary focus localization could be found with USG
and sestamibi, those with secondary hyperparathyroidism, those
with tertiary hyperparathyroidism due to chronic renal disease,
and ASVS contraindicated patients (ischemic heart disease in the
last 6 months, contrast medium allergy, continuous antithrom-
botic treatment, etc.) were excluded from the study (Figure 1).

Angiographic Selective Venous Sampling Technique

All venous sampling was carried out in the angiogram unit with
fluoroscopy (Allura Xper FD 20/20; Philips Medical Systems, Best,
The Netherlands) under local anesthesia. Venous access was ob-
tained via the right femoral vein. An Introducer (6 F Introducer;
Cordis Corporation, Bridgewater, NJ, US.A) was inserted in the
right femoral vein with the Seldinger technique. Venous samples
were obtained from right and left internal jugular veins, right and
left brachiocephalic veins and from the superior vena cava with
a vertebral catheter (5 F Vertebral Catheter; Cordis Corporation,
Bridgewater, NJ, U.S.A). Peripheral venous samples were obtained
from the right femoral vein. Blood samples were numbered and
sent to the biochemistry lab for PTH levels to be examined.

Surgical Technique

All patients with non-localized PHPT were operated on by experi-
enced endocrine surgeons at the department of general surgery.
All operations took place under general anesthesia. Patients in
whom localisation was achieved with ASVS underwent MIP, while
those in whom localisation could not be achieved with ASVS un-
derwent bilateral neck exploration (BNE).

In BNE, midline was opened in the avascular plane and the thy-
roid gland was visualized after opening the platysma through
standard Kocher incision. Four-gland exploration was done after
the ligation of the middle thyroid vein on both sides by retract-
ing the strap muscles laterally and the thyroid gland medially.
Suspicious parathyroid gland(s) were excised and sent for frozen
section.

In MIP, the skin was incised approximately 1.5 cm by keeping the
sternocleidomastoid muscle lateral to the operative site. The op-
erative site was entered between the strap and sternocleidomas-
toid muscles. Parathyroidectomy was completed by protecting
recurrent nerves and vascular structures, and the material excised
was sent for frozen section.
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Patients who underwent surgery for

parathyroid gland diseases between January

2012-January 2015
(n=183)

Excluded from study (n=128)
- Primary HPT with localization (n=107)
- Secondary HPT (n=12)
-Tertiary HPT (n=4)
- Continious antithrombotic treatment (n= 3)
- Ischemic heart disease in last 6 months (n=1)
- Contrast medium allergy (n=1)

Patients included for study
(n=55)

Study group
(n=20)

Control group
(n=35)

Figure 1. Study flow-chart.

Histopathological Examination

Specimens from all patients were buried in paraffin blocks and
routinely examined after confirming that the material was para-
thyroid tissue with perioperative frozen section. The specimens
were evaluated histopathologically through staining with hema-
toxylin eosine (H&E).

Statistical Evaluation

Data were evaluated via the Statistical Package for the Social Sci-
ences (SPSS 17 for Windows; SPSS Inc, Chicago, IL, USA). The
parametric definitions included mean + standard deviation or me-
dian (interval). Categorical comparisons utilized chi-square, while
comparisons of continuous variables utilized the Student t-test for
parametric data and the Mann-Whitney U test for nonparametric
data. In the study group, pre and postoperative laboratory values
were evaluated for the effectiveness of treatment by using the
Wilcoxon test. p< 0.05 was considered statistically significant.

RESULTS

Median age was 54 (25-79) in the study group and 57 (35-84) in
the control group (p= 0.260). Females constituted 90% of the
study group and 85.7% of the control group (p= 0.641). Dura-
tion of surgery in the study group was 45.5 + 21.2 minutes and
in the control group 584 + 28.7 minutes (p= 0.084). Study and
control group patients both presented with fatigue, weakness
and widespread pain. The two groups did not vary significantly.
Likewise, no significant difference existed between the groups
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regarding reoperative corrected calcium values, preoperative
PTH values, preoperative phosphorus values, or preoperative vi-
tamin D levels (Table 1).

In the study group, 14 patients out of 20 (70%) received MIP. Of
the remaining 6 that did not, 4 (20%) of them were the patients
with total thyroidectomy indication owing to concomitant thy-
roid pathology, and the remaining 2 underwent BNE with Koch-
er incision as their parathyroid adenoma could not be located.

Intraoperative gamma probe was used in 25% of the study
group and 25.7% of the control group. No significant difference
existed between the two groups regarding the size of the re-
moved parathyroid gland. While preoperative, perioperative and
postoperative parathormone levels were examined in the study
group, only preoperative and postoperative parathormone val-
ues were examined in the control group. Therefore, only preop-
erative and postoperative parathormone values were compared
in order to measure the decline in parathormone levels. This
comparison revealed a decrease above 50% in the parathor-
mone levels in 85% of the study group (n=17) and 91.5% of the
control group (n= 32) on postoperative day 1 (Table 2).

Perioperative samples from 75% of the patients in the study
group and 60% in the control group were sent for frozen. Frozen
section was not preferred for patients who did not receive min-
imal invasive surgery. In 19 (96%) of the study group patients,
pathological results revealed adenoma and in 1 (4%) parathyroid
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Table 1. Preoperative tests of the study and control groups
Parameter Study group (n=20) Control group (n=35) p
Laboratory (mean + SD)*
Calcium' (mg/dL) 114+08 11.6+0.7 0.341
PTH (pg/mL) 169.7 £ 30.7 2896 +57.2 0.132
Phosphorus (mg/dL) 26+05 25+07 0.730
Albumin' (g/dL) 39405 43+04 0.001
25 hydroxy vitamin D (ng/mL) 27.0£26 199+116 0.051
Preferred imaging (n)**
USG + sestamibi 20 33 0.348
Additional CT 4 10
Additional MRI 13 23
* Laboratory values were compared using the Student t test.
1 As albumin values differed significantly between the groups, calcium values were given after being corrected.
**The distribution of imaging methods between the groups was calculated using the Chi-Square test.
PTH: Parathormone, USG: Ultrasonography, CT: Computerized tomography, MRI: Magnetic resonance imaging.
Table 2. Comparison of operation data from the study and control groups
Parameter Study group (n=20) Control group (n=35) p
Operation type (n, Four-gland/Minimally invasive)* 6/14 15/20 0.836
Minimally invasive parathyroidectomy (%) 70 57.1 0.055
Intraoperative gamma probe use (%) 25 25.7 0.953
Size of mass (cm, mean + SD) 1.7+03 1.9+0.1 0.521
Frozen section use (%) 75 60 0.254
Drop level from preoperative to postoperative day 11 (mean + SD)

Calcium (mg/dL) 25+02 24+0.1 0.519

PTH (pg/mL) 1316+ 358 2444 + 584 0.179
Mean drop PTH from preoperative to postoperative day 1 (%) 769 £ 24.6 878+ 149 0.056
Histopathology (adenoma/hyperplasia) 19/1%% 33/2%* 0.986
* An additional operation was performed on 4 study group and 12 control group patients.
t Wilcoxon test was used to compare paired preoperative and postoperative calcium and parathormone levels. The Student t test was used to compare the remaining
parameters given in the table.
** Hyperplasia was evident in 1 study group patient and 2 control group patients. These patients received 3,5 parathyroidectomy.

hyperplasia. The 12-month follow-up of the latter patient showed
improved PTH and Ca levels and also improved clinical symp-
toms. A mismatch was observed between pathological findings
and clinical view of this patient. In the control group, pathological
findings indicated parathyroid adenoma in 33 (94.2%) patients
and parathyroid hyperplasia in 2 (5.8%) patients.

Postoperative follow-up of patients included calcium and PTH lev-
els on postoperative day 1, week 3, months 3 and 6. Postoperative
changes in PTH and calcium levels in the study and control groups
are shown in Table 3. Calcium values in both groups were in the
normal bracket while one patient from each group still had higher
than normal PTH values at month 3. No significant difference was
found between the two groups regarding the postoperative calci-
um and parathormone levels (Table 3).

Among the 20 patients in the study group, venous sampling
brought accurate parathyroid localization in 17 (85%) (Table 4). In
the remaining 3, localization was not possible with venous sam-
pling. The first one of these 3 patients had previously undergone
right lower parathyroid surgery but still had persistent hyperpara-
thyroidism. The failure in this patient was attributed to disrupted
vascular pattern due to previous surgery. The second patient had
a negative MIBI, and in the USG a lesion appearing to be separate
from the thyroid gland on the left inferior posterior, with central
vascularization, and giving the impression of a lymph node. Min-
imally invasive exploration was applied on the left and the tissue
was suspected to be parathyroid adenoma. Frozen examination
revealed parathyroid tissue and the operation was ended. The
third patient had multinodular goiter together with hyperpara-
thyroidism. The exploration revealed widespread thyroid nodules
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Table 3. Comparison of the parameters of 6-month period after the operation in study and control groups

Parameter Study group (n=20) Control group (n=35) p
Postoperative day 1 (mean + SD)

Calcium* (mg/dL) 88+0.2 92+0.1 0.042
PTH (pg/mL) 388+86 442+216 0.855
Postoperative week 3 (mean + SD)

Calcium (mg/dL) 94+12 91+1.1 0.342
PTH (pg/mL) 506+88 757 +21.1 0.296
Postoperative month 3 (mean + SD)

Calcium (mg/dL) 9.1+1.1 113+1.8 0.356
PTH (pg/mL) 568 +13.7 595+88 0.874
Postoperative month 6 (mean + SD)

Calcium (mg/dL) 9.1+05 92+03 0817
PTH (pg/mL) 124 +0.1 446+156 0533

* All calcium values in the table have been corrected.
The Student t test was used to compare the parameters given in the table.
PTH: Parathormone.

Table 4. Diagnostic success of selective venous sampling in the study group

Selective venous sampling Diagnosis % n/N

Direction towards right or left (all cases) 85% 17/20%
Direction towards right or left (cases where left-right difference is > 10%) 94.1% 16/17
Direction towards lower or upper parathyroid gland on the same side** 59% 10/17

* Right-left difference was below 10% in two cases. In one case, double adenoma was identified in right and left upper parathyroids. In the case with left lower pa-

rathyroid adenoma, the difference was 22.7% in favor of right.

**Sampling was performed from both jugular veins for upper parathyroid glands, and from both brachyocephalic veins for lower parathyroid glands.

and four-gland exploration was undertaken. The right lower nod-
ule which was suspected to be intrathyroidal parathyroid was sent
for frozen and the suspicion was confirmed. The failure of venous
sampling in this patient may have been due to concomitant thy-
roid nodules and/or the intrathyroidal parathyroid gland. There-
fore, localization with venous sampling was not possible in only 1
(5%) patient with parathyroid adenoma alone.

It was determined that the PTH gradient cut-off value for study
group patients who received ASVS could be taken as 10% be-
cause the accuracy rate of lateralization in this case is 94.1%. Ac-
cording to the results of our study, superior-inferior distinction as
well as left-right lateralization was achieved in 59% of the patients
(Table 4).

DISCUSSION

Recent developments in surgical methods, imaging techniques
and changing patient expectations have led to the popularity of
minimally invasive surgical procedures. As for the treatment of
many other diseases, minimally invasive surgical techniques have
been defined for parathyroidectomy in order to treat primary hy-
perparathyroidism. The most important advantages of MIP men-
tioned in the literature include small incision size, short operation
duration and fast recovery. Owing to these advantages, MIP has
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come to be the most commonly used surgical procedure in PHPT
with single gland involvement (8,9).

Minimally invasive parathyroidectomy requires the localization of
the hyperfunctioning parathyroid gland. Where localization is not
possible, MIP cannot be used. High resolution USG is superior to
MR and CT in resolution. Normal size parathyroid glands are often
not visible in USG. Various authors have reported USG sensitivity
levels ranging between 55-83% in detecting parathyroid adeno-
ma. USG sensitivity is especially limited, below 29%, in the medi-
astinum (10). The capability of USG in identifying parathyroid ade-
noma is reported by various authors to be between 40-98% (10).

Sestamibi scintigraphies are used in combination with ultrasound.
Where both confirm adenoma, sensitivity reaches 96% (11,12).
Where USG and sestamibi are not successful, MRI is often pre-
ferred. It may be particularly effective in suspected cases of ecto-
pic mediastinal gland (6,13).

Bilateral neck exploration is often the preferred procedure in pa-
tients of primary hyperparathyrioidism where scintigraphy and
USGfail to localize the gland. Experienced hands can locate 98% of
pathological gland(s) with bilateral neck exploration (6,14). How-
ever, operation times are much longer than in MIP. In our study,
mean operation time for neck exploration and MIP were 73.4 and



37.5 minutes, respectively. Morbidity rates among patients who
undergo neck exploration are also higher than those who under-
go MIP. According to the literature, the rate of recurrent nerve in-
jury reported is 2%, also bleeding and hematoma rates are below
0.5% in BNE (15,16). All these rates are all lower in MIP. Another
disadvantage of bilateral neck exploration is the poor cosmetic
result that occurs. This negatively affects patients, 70% of whom
are females. The majority of patients therefore prefer MIP solely for
cosmetic reasons. To sum up, MIP is clearly more advantageous
than bilateral neck exploration. The only issue for MIP; if the ad-
enoma is not found at previously localized area, BNE is required
according to the current consensus guidelines (6).

There is no consensus in the literature about the optimal ap-
proach to be preferred in cases where sestamibi, USG and MRI
are inadequate in localizing the adenoma. Conventional imaging
methods may fail to localize parathyroid glands when hyperactive
parathyroid glands are small, there are multiple hyperfunctioning
glands, or additional thyroid pathologies are present (17).

The goal in parathyroid surgery is to remove the hyperfunctioning
gland at first trial. If the glands cannot be localized at this time,
future operations have lower success chance and higher compli-
cation rates. In our study, two patients required reoperation. The
first patient had retrosternal adenoma in the superior mediasti-
num which could not be located through neck exploration. In
this patient, hypercalcemia did not improve despite undergo-
ing 3.5 parathyroidectomy with total thyroidectomy in the first
operation. Although preoperative scintigraphy, USG and MRI of
the neck could not locate the adenoma, postoperative MRI of
the thorax showed a retrosternal hyperfunctioning gland which
was consequently removed in a second operation. In the second
patient, ASVS showed findings of a right lower parathyroid ade-
noma, which was excised through MIP. Even though pathology
results were compliant with parathyroid adenoma, the patient’s
persistent hypercalcemia continued. In this patient’s second op-
eration, a second right lower parathyroid adenoma was identified,
excised and sent for frozen. This patient was diagnosed as having
double adenoma.

It is obvious that new methods are available for localizing para-
thyroid adenoma. However, these new methods such as 4D-CT
or PET with 11C Methionine or Choline are not widely used yet in
many countries such as our country. Where conventional meth-
ods are not successful, ASVS may still help localize parathyroid ad-
enoma in the neck (6).

Angiographic selective venous sampling has generally been used
to localize parathyroid glands postoperatively that can not be lo-
calized through neck exploration. However, it is harder to interpret
ASVS results following neck operations that disrupt vascular drain-
age. In our study, ASVS was performed on a patient who was pre-
viously operated on due to thyroid cancer and subsequently de-
veloped unlocalized primary hyperparathyroidism. In this patient,
ASVS helped accurate localization and MIS was used to excise the
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parathyroid adenoma. Even though ASVS has lower success rates
among patients with previous neck surgery, it affected the choice
of surgical strategy for this particular patient and ensured that the
operation and complication risks were smaller.

Complications such as contrast medium oversensitivity reaction
(renal deficiency, anaphylactic reaction, etc.), bleeding, infection,
pseudoaneurysm, and arteriovenous fistulae are very rare after
ASVS, and risks are minor and less frequent compared to bilateral
neck exploration. In our study, we did not witness any complica-
tions due to ASVS.

ASVS is not an initial method, but a minimally invasive technique
to be preferred when non-invasive investigations fail to locate (6).
It is a diagnostic method that should definitely be considered in
the identification of unlocalized adenoma owing to its potential
to prevent repeated surgical operations and make surgery mini-
mally invasive, even though it is an invasive technique itself. In this
study, parathyroid adenoma could not be clearly localized with
scintigraphy and USG in any of the 55 patients. The 20 patients in
the study group received ASVS for localization. The technique was
successfulin 17 (85%) patients and 14 of them underwent MIS. Ve-
nous sampling was not adequate for localization in the remaining
3 patients. The first patient had undergone right lower parathyroid
surgery previously, but had persistent hyperparathyrodism. The
failure in this patient was probably due to vascular pattern disrup-
tion after previous surgery. The second patient had a lesion with
negative MIBI which gave the impression of a lymph node in USG.
The lesion, which was defined as a lymph node in exploration,
was later identified as parathyroid adenoma. The third patient had
concomitant multinodular goitre with hyperparathyroidism, and
this patient’s hyperfunctioning parathyroid gland was intrathyroi-
dal. The failure of venous sampling in this patient may have been
due to accompanying thyroid nodules and/or the intrathyroidal
parathyroid gland. ASVS did not lead to localization in only 1 (5%)
patient with a single parathyroid adenoma. Our study aimed to
achieve localization with ASVS prior to initial surgery in patients
whose parathyroid adenoma could not be localized preopera-
tively. ASVS has been used by numerous authors in the literature
prior to the perioperative removal of adenoma, and later when
identifying whether or not quick PTH levels drop in the samples
from the jugular vein. Such uses of ASVS aim to evaluate the suffi-
ciency of perioperative parathyroidectomy rather than to achieve
parathyroid localization. However, our study used ASVS alone as
a localization technique in the preoperative stage. Barczynski et
al. report venous sampling to increase the chance of localizing
parathyroid adenoma with USG from 33.3% to 65.4% in patients
with negative sestamibi (18). When parathyroid adenoma gets
localized with ASVS and a re-examination with preoperative USG
confirms the adenoma, the localization may be marked for a more
accurate and appropriate incision.

Perioperative frozen section was preferred for 75% of the study
group patients and 60% of the control group patients. Frozen
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section was not preferred for patients who did not undergo MIP.
Pathology results in the study group revealed adenoma in 19
(96%) and parathyroid hyperplasia in 1 (5%). In the control group,
pathology results revealed parathyroid adenoma in 33 (94.3%)
and parathyroid hyperplasia in 2 (5.7%). While the literature re-
ports that parathyroid hyperplasia plays a role in the etiology of
approximately 15-20% of primary hyperparathyroidism patients,
the rate of parathyroid hyperplasia was smaller in our study. The
two groups did not vary significantly regarding the size of parathy-
roid glands removed (p= 0.521). As no significant difference was
found in parathyroid gland size where ASVS achieved localization,
no relationship could be found between SVS and parathyroid size.

No consensus has been reached on a single technical method in
previous ASVS studies and, more importantly, no cut-off values
have been reported. In one of the rare studies on this topic, Maceri
et al. have reported 100% success rate in jugular venous sampling
when PTH gradient > 200%, and 88% success rate when PTH gra-
dient was between 20-200% (19).

Another important goal of our study was to determine cut-off val-
ues for localization in ASVS. Out of the 17 patients in this study in
whom localization was successful, 16 (94.1%) had PTH gradient
> 10%. More comprehensive studies are needed on this topic. In
our study, we accepted that the cut-off value needed to be 10%.

Angiographic selective venous sampling has most commonly
been used in the literature for either right or left lateralization.
However, considering the principles and concept of minimally
invasive focus surgery, merely right-left lateralization is not ade-
quate. Another goal of our study was to test the effectiveness of
ASVS in determining superior-inferior localization as well as right-
left lateralization. We obtained accurate superior-inferior localiza-
tionin 10 (59%) of the 17 patients in whom accurate lateralization
could be achieved. In this study, we attempted to make inferior
and superior distinction as well as right and left localization by
increasing the number of ASVS samples. Lower and upper para-
thyroid adenoma distinction was successful in 10 (62.5%) of the
16 patients whose ASVS localization was also successful. We are of
the opinion that these success rates will increase with more selec-
tive vascular cannulation thanks to the advances in angiography.
Without a doubt, precise localization will enable minimally inva-
sive surgery in the true meaning of the word.

Small number of cases is the major limitation of our study. How-
ever, the number of these patients represents the minority of the
patients with PHPT who had surgery between 2012 and 2015 in
our institution. Another limitation is the lack of radiologist who is
focused on endocrine ultrasound, which might also be a factor
to increase the rate of accurate diagnosis for PHPT. Our institution
could be considered as a large volume center for parathyroid sur-
gery based on the case numbers per year; however, the lack of
modern diagnostic modalities such as 4D-CT or PET-CT (choline
or 11C methionine) and intraoperative PTH assay kits during the
period of this study is the third limitation. Despite all these limita-
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tions, this study emphasizes the role of ASVS which is still a third
line diagnostic tool in latest international guidelines.

CONCLUSION

ASVS is a limited but reliable method for localizing previously
unlocalized parathyroid adenoma. It should be used as third line
localization study after US/sestamibi and CT/MRI. It eliminates the
need for neck exploration and enables patients to undergo MIP,
which has fewer complications and similar success rates. In addi-
tion to right-left lateralization, ASVS can also reveal superior-infe-
rior localization. Future randomized controlled trials are needed
into this topic.
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Yeri belirlenemeyen primer hiperparatiroidi hastalarinda selektif ven6z 6rneklemenin yeri
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OZET

Giris ve Amag: Gozlemsel klinik calismamizin amaci primer hiperparatiroidi (PHPT)'li hastalarda diger gortintiileme yontemleri ile lokalize edile-
meyen paratiroid adenomunun saptanmasinda anjiyografik selektif venéz érnekleme (ASVO) tekniginin lokalizasyon basarisini tespit etmek ve
minimal invaziv cerrahi uygulanabilirligine katkisini degerlendirmektir.

Gereg ve Yontem: Hastanemiz Genel Cerrahi Klinigine Ocak 2012-Ocak 2015 tarihleri arasinda basvuran, ultrasonografi veya sestamibi sintigrafi
ile yeri lokalize edilemeyen 55 hasta calismaya dahil edildi. Hastalar ASVO yapilanlar ve yapilmayanlar olarak ikiye ayrildi. Hastalarin sonuclari
retrospektif olarak incelendi.

Bulgular: Elli bes hastanin 20'si ASVO grubunda yer almistir. Bu hastalarin 17 (%85)'sinde vendz érnekleme ile dogru paratiroid lokalizasyonu
yapilabilmis ve bu hastalarin 14 (%70)'tine minimal invaziv paratiroidektomi uygulanmistir. Lateralizasyon icin parathormon gradiyent esik degeri
%10 olarak kabul edilmis ve hastalarda lateralizasyonun dogruluk orani %94,1 olarak bulunmustur. Hastalarin %59'unda sag sol lateralizasyonuna
ek olarak stiperior-inferior ayirmi da basariimistir.

Sonug: ASVO gériintiileme yontemleri ile lokalize edilemeyen PHPT'li hastalarda duyarlihdi yiiksek bir ydntemdir ve bu sayede hastalara minimal
invaziv cerrahi yapilabilir. Daha genis calismalar sayesinde sadece sag-sol lokalizasyonu disinda stperior-inferior lokalizasyonu hakkinda da bilgi
verebilecek bir yontemdir.

Anahtar Kelimeler: Primer hiperparatiroidizm, paratiroid adenom, selektif ventz 6rnekleme
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