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Localization of pathological gland’s site in primary hyperparathyroidism:
ten years experience with MIBI scintigraphy
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SUMMARY: Localization of pathological gland’s site in primary
hyperparathyroidism: ten years experience with MIBI scintigraphy

P. DEL RI0O, S. CATALDO, L. SOMMARUGA, M.F. ARCURI, M. MASSA,
M. SIANESI

Background. Primary hyperparathyroidism (PHPT) is characte-
rised by pathological hyperfunctioning of one or more of the parathy-
roid glands leading to excessive parathyroid hormone (PTH) secretion.
The aim of this study was to assess the diagnostic capacity of scinti-
graphy with MIBI, considering the surgical findings and the level of
agreement with the result of cervical ultrasonography.

Patients and methods. I the period January 1996 to January
2006, 84 cases with PHPT were included in the study, in which scin-
tigraphy with MIBI was used in addition to cervical ultrasonography.
All were hospitalised as “short stay surgery” patients and then seen as
outpatients at follow-up visits (ar 7, 14 and 30 days), during which
calcium, phosphorus and PTH values were measured.

Results. 2 55 cases (65.5%), the site of the pathology was suspec-
ted on the basis of the cervical ultrasonography. Scintigraphy with MI-
BI was positive in 76 cases (90.4%) and negative in the other eight
(9.6%). In six of these eight cases the site had been detected by the cer-
vical ultrasonography. In the remaining two cases (2.4%), neither of
these examinations gave positive diagnostic findings. In 58 patients we
proceeded with the removal of a single adenoma, in 19 cases with the
removal of two out of the four glands, and in seven cases with the re-
moval of three out of the four glands, the single formations removed not
showing clearly-defined macroscopic characteristics; in two of the seven
patients in whom three of the four glands were removed, the preopera-
tive diagnostic examinations had not shown any evidence of gland
pathology.

Conclusions. We regard scintigraphy with MIBI as a preoperati-
ve diagnostic examination that has modified the surgical approach to
PHP1T, inclining surgeons towards a mini-invasive surgical procedu-
res. We consider CT, MRI and SPECT techniques to be indicated only
in cases of relapse of PHPT, possibly associated with ectopic localisation
of the parathyroid gland not identified in the course of previous surgi-
cal procedures.

RIASSUNTO: La scintigrafia con MIBI: esperienza decennale
chirurgica nella diagnosi di sede.

P. DEL R10O, S. CATALDO, L. SOMMARUGA, M.F. ARCURI, M. MASSA,
M. SIANESI

Backround. Liperparatiroidismo primitivo (IPP) ¢ caratterizza-
to da una patologica iperfunzione di una o piir ghiandole paratiroidi
con conseguente eccessiva secrezione di paratormone (PTH). Lo scopo
dello studio é staro di valutare la sensibiliti della scintigrafia con MI-
BI in rapporto al riscontro chirurgico ed al livello di accordo con il ri-
sultato della ecografia cervicale.

Pazienti e metodi. Da gennaio 1996 a gennaio 2006, 84 casi di
pazienti affetti da IPP sono stati inclusi nello studio nel quale la scin-
tigrafia con MIBI era stata eseguita insieme all ecografia cervicale. Tut-
ti sono stati trattati in regime di short stay surgery e successivamente
rivalutati a visita ambulatoriale di controllo a 7, 14 e 30 giorni dal-
lintervento chirurgico con valutazione di calcio sierico, fosforo e PTH.

Risultati. /n 55 casi (65,5%) la sede della ghiandola patologica
era stata sospettata sulla base dell'ecografia cervicale. La scintigrafia
con MIBI era positiva in 76 casi (90,4%) ¢ negativa in altri 8
(9,6%). In sei degli otro casi era stata evidenziata la sede dall'esame
ecografico. Nei rimanenti due casi (2,4%) nessuna delle due indagini,
ecografia, e scintigrafia avevano posto sospetto di sede. In 58 pazienti
abbiamo proceduto con la rimozione del singolo adenoma, in 19 casi
con la rimozione di due ghiandole su quattro ed in sette casi con la ri-
mozione di tre ghiandole su quattro; in due dei sette pazienti nei qua-
li abbiamo rimosso tre ghiandole su quattro, gli esami diagnostici preo-
peratori non avevano evidenziato alcuna evidenza di sede di ghiando-
la patologica.

Conclusioni. La scintigrafia con MIBI come esame diagnostico
preoperatorio ha modificato 'approccio chirurgico all IPR permetten-
do introduzione di tecniche mini-invasive. Noi consideriamo la TC,
la RMN e la SPECT indagini diagnostiche che devono essere indicate
solo nei casi di recidiva di IPP e soprattutto nei casi di localizzazione
ectopica della ghiandola paratiroide non identificata in corso di prece-
denti procedure chirurgiche.
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Introduction

Primary hyperparathyroidism (PHPT) is characte-
rised by idiopathic, pathological hyperfunctioning of
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one or more of the parathyroid glands leading to ex-
cessive parathyroid hormone (PTH) secretion. This
excessive hormonal secretion determines a clinical pic-
ture correlated with elevated serum calcium levels
(>10.5 mg/dl) and symptoms ascribable to the hormo-
nal imbalance induced by the excessive PTH secretion.

In 1996, we introduced scintigraphy with 99mTc-
sestaMIBI into our protocol of preoperative evaluation
of the parathyroid glands.

Thanks both to preoperative localisation of the si-
te of the pathology and intra-operative measurement
of PTH, it has been found that the cause of PHPT, in
a high percentage of cases (85-90%), is a single pa-
rathyroid adenoma, and this has led to an increase in
mini-invasive surgical procedures (unilateral explora-
tion of the neck, radioguided excision, video-assisted
parathyroidectomy) (1-5).

The aim of this study was to assess the diagnostic
capacity of scintigraphy with MIBI, considering both
the surgical findings and the level of agreement with
the result of cervical ultrasonography. It is, in fact, on
these diagnostic considerations that the choice of the
mini-invasive surgical strategy is based.

Patients and methods

In the period January 1996 to January 2006, 84 cases with
PHPT were included in this study, in which scintigraphy with
MIBI, in addition to cervical ultrasonography, was used (after
blood chemistry including PTH, calcium and phosphorous le-
vels) as a II-level diagnostic examination on which to base the
diagnosis of PHPT. The results of these diagnostic investigations
were correlated with the results (presence of pathological pa-
rathyroid glands) of surgical cervical exploration which was
performed bilaterally even in the event of ultrasonography and
scintigraphy with MIBI suggesting the same pathological locali-
sation. To ensure homogeneity of the sample, patients treated
using mini-invasive video-assisted parathyroidectomy (mivap)
were excluded.

We removed parathyroid glands that were deemed pathologi-
cal on the basis of their dimensions, and in some cases also the
contralateral gland, performing an extemporaneous histological
examination in frozen sections in order to obtain intra-operative
diagnostic confirmation of the homogeneity of these cases with
those treated at the end of the 1990s.

All the patients were hospitalised as “short stay surgery” pa-
tients and then seen as outpatients at follow-up visits (at 7, 14
and 30 days after surgery), during which calcium, phosphorus
and PTH values were measured. Thirty days after surgery, they
were referred back to other specialists (endocrinologists and
nephrologists) for complementary therapies.

Results

Of the 84 patients treated in our clinic, 53 were wo-
men and 31 were men. Their mean age was 51.4 years
(range: 21-82). The main symptoms at onset were renal

TABLE 1 - SYMPTOMS IN 84 CASES OF PHPT.

Renal colic 64.3%
Bone pain 29.8%
Asthenia 10.7%
Depression 5.9%

colic in 54 patients (64.3%), diffuse bone pain in 25
(29.8%), asthenia in 9 (10.7%), and depression in 5
(5.9%) (Table 1).

In 55 cases (65.5%) the site of the pathology was su-
spected on the basis of cervical ultrasonography. Scinti-
graphy with MIBI was positive in 76 cases (90.4%) and
unremarkable (negative) in the other 8 (9.6%). In six of
these eight cases the possible site of the pathology had
been detected by ultrasonography (Table 2). In the re-
maining two cases (2.4%) neither of these examinations
were diagnostic.

All the patients underwent exploratory cervicotomy.
In 58 patients we proceeded with the removal of a single
adenoma, in 19 cases with the removal of two of the four
glands, and in seven cases with the removal of three of
the four glands, the single formations removed not
showing clearly-defined macroscopic characteristics; in
two of the seven patients, in whom three of the four
glands were removed, the preoperative diagnostic exami-
nations had not shown any evidence of gland pathology.

The definitive histological examination showed:

- 67 cases (79.8%) of parathyroid adenoma;

- 14 cases (16.6%) of hyperplasia of the parathy-

roid glands;

-1 case (1.2%) of double adenoma;

- 2 cases (2.4%) of parathyroid carcinoma (asso-

ciated thyroid lobectomy).

We recorded a relapse of PHPT in one patient who
had presented preoperative PTH and calcium levels
oscillating just above the upper limits of normal.

TaBLE 2 - CERVICAL ULTRASONOGRAPHY (US) WAS NE-
GATIVE (NEG) IN 29 CASES AND MIBI IN 8 CASES. SIX
OF THESE EIGHT HAD POSITIVE ULTRASONOGRAPHY.

us
H MIBI

NEG
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Discussion

The incidence of PHPT has increased in recent years
as a result of the increase in the number of patients in
whom calcium values above normal have been found
incidentally in the course of multiphasic examinations
that included calcium measurements. The symptomato-
logy is linked to the direct action of PTH on bone (bo-
ne pain, spontaneous fractures, subperiostal resorption),
on the kidneys (polyuria, nicturia, dehydration, tubular
acidosis, nephrolithiasis), on the gastrointestinal tract
(anorexia, polydipsia, nausea, vomiting, dehydration,
biliary colic, gastric ulcers), on the nervous system
(ideation disorders, amnesia, mental confusion, depres-
sion and headache), and on the cardiovascular appara-
tus (atherosclerotic lesions, conduction disorders,
arrhythmia and hypertension) (6-11).

The use of imaging techniques to study the pa-
rathyroid glands plays a key role in the surgeon’s preo-
perative appraisal and planning of the surgical proce-
dures required; it must be remembered that diagnostic
techniques help us to diagnose the site of the patho-
logy, not the disease itself. The diagnostic techniques
currently available are ultrasonography, scintigraphy
with 99mTc-sestaMIBI, and in a few cases SPECT,
CT and MRI (12). SPECT can be used for three-di-
mensional imaging of the pathological gland and is,
like CT and MR, particularly useful in the detection
of unusual or abnormal sites mediastinal localisations.
In this study, we set out to establish, in the light of the
intraoperative findings, the reliability of cervical ultra-
sonography and scintigraphy with 99mTc-sestaMIBI
in diagnosing the site of the pathological parathyroid
glands.

Ultrasonography has shown, in our experience, a
diagnostic sensitivity, for site, of 65%, as well as the ca-
pacity, in some borderline cases, to detect possible
pathological sites missed by scintigraphy. In the not
uncommon cases of thyroid in association with pa-
rathyroid disease, it is a fundamental examination (13-
15).

The introduction in recent years of scintigraphy
with 99mTc-sestaMIBI has modified considerably the
preoperative localisation of pathological parathyroid
glands, inclining surgeons towards mini-invasive pro-
cedures and introducing, as part of the intra-operative
management of PHPT, unilateral exploration of the
neck in combination with measurement of the intra-
operative PTH value (a drop of at least 50% compa-
red to the preoperative level, 10 minutes after removal
of the gland). This correct pre- and intra-operative dia-
gnostic protocol nevertheless needs to be supported by

adequate post-surgical follow up in order to appraise
the real incidence of relapse of PHPT. The high sensi-
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tivity of scintigraphy with MIBI, moreover, has led to
a reduction in the duration of the surgical procedures
undertaken, and reduced both surgical manipulation
of the cervical region and the incidence (already low)
of post-operative complications (paralysis of the recur-
rent nerve, haemorrhage). These findings still need to
be validated through more extensive follow-up studies.

Today, however, we are seeing increasingly early,
and often incidental, diagnoses of PHPT in patients
presenting with oligosymptomatic clinical pictures
and serological parameters compatible with PHPT, or
at the upper limits of normal. Recent published re-
ports have shown that the result of scintigraphy with
MIBI can be correlated with the functional stage of
the glands, and with the serum calcium and PTH le-
vels (low values are correlated with reduced sensitivity
of MIBI).

In the light of such data, it seems that it could be
potentially dangerous, in these cases, to rely exclusively
on unilateral surgical exploration or on parathyroidec-
tomy dictated exclusively by tracer captation (radio-
guided surgery). Moreover, PHPT is a pathology in
which the detection of subclinical forms is on the in-
crease and in which surgery constitutes the definitive
therapeutic step; other methods, such as alcoholisation
of the parathyroid glands, which are reserved for pa-
tients who are not suitable candidates for surgery (be-
cause of increased risks associated with surgery and
anaesthesia), have a lower success rate. In certain cases,
other therapies are emerging based on second genera-
tion calcimimetics, currently used for the treatment of
the hypercalcaemia caused by parathyroid carcinoma
and in patients with secondary hyperparathyroidism
(16, 17).

We maintain that scintigraphy with 99mTc-sesta-
MIBI is the most appropriate method for the preope-
rative localisation of the site of the pathology, due to
its high sensitivity compared to other non-invasive
imaging techniques; its combination with cervical ul-
trasonography remains indicated, the latter being a
sensitive and economical examination that is able, in
an acceptable percentage of patients, to provide re-
sponses to the diagnostic questions concerning site
and volume. Its combination with scintigraphy is indi-
cated in those cases in which there is doubt over the lo-
calisation.

On the other hand, on account of their high costs,
we regard the CT, MRI and SPECT techniques to be
indicated only in cases of relapse of PHPT, possibly as-
sociated with ectopic localisation of the parathyroid
gland not identified in the course of previous surgical
procedures.

Today, in cases presenting with negative preopera-
tive imaging but serological parameters suggestive of
PHPT, we perform a bilateral exploration using a clas-
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sic or video-assisted technique. Through cervical ex-
ploration conducted by expert surgeons has always
produced 95% success rates, identifying parathyroid
glands with dimensions of just a few millimetres, thus
smaller than those detectable using more sophisticated

References

1. Lorenz K, Miccoli P, Monchik JM, Duren M, Dralle H. Mi-
nimally invasive video-assisted parathyroidectomy: multiinsti-

tutional study. World J Surg 2001; 25(6):704-7.
2. Hallfelde KK, Trupka A, Gallwas J, Schmidbauer S. Minimal-

ly invasive video-assisted parathyroidectomy and intraoperati-
ve parathyroid hormone monitoring. The first 36 cases and so-

me pitfalls. Surg Endosc 2002; 16(12):1759-63.

3. Lo CY, Chan WE Luk JM. Minimally invasive endoscopic-as-
sisted parathyroidectomy for primary hyperparathyroidism.
Surg Endosc 2003; 17(12):1932-6.

4. Miccoli P, Minuto MN, Massi M, Barellino L, Galeri D, D’A-
gostino J, Materazzi G, Berti P. Video assisted minimally in-
vasive parathyroidectomy with median access. Technical
changes: case load 1999-2002. Ann Ital Chir 2003;
74(4):407-12.

5. Barczynski M, Cichon S, Konturek A, Cichon W. Minimally
invasive video-assisted parathyroidectomy versus open mini-
mally invasive parathyroidectomy for a solitary parathyroid
adenoma: a prospective, randomized, blinded trial. World J

Surg 2006; 30(5):721-31.

6. Sianesi M, Del Rio B, Borgia G, Rulli E Diagnosis and surgi-
cal treatment of primary hyperparathyroidism. Acta Biomed
Ateneo Parmense 2000; 71(5):149-54.

7. Delizzo MR, Piotto A, Bergamasco A, Rubello D, Casara D.
Parathyroid carcinoma. Therapeutic strategies derived from 20
years of experience. Minerva Endocrinol 2001; 26(1):23-9.

8. Del Rio B, Dell'Abate B, Arcuri ME Ziegler S, Sianesi M. Pa-
rathyroid carcinoma: clinical aspects and therapy. G Chir

2003; 24(11-12):399-401.

9. Sheldon DG, Lee FT, Neil NJ, Ryan JA Jr. Surgical treatment
of hyperparathyroidism improves health-related quality of life.

and expensive imaging techniques. We nevertheless re-
gard scintigraphy with MIBI as a preoperative diagno-
stic examination that has modified the surgical ap-
proach to PHPT, inclining surgeons towards mini-in-
vasive surgical approaches.

Arch Surg 2002; 137(9):1022-6.
10. Edwards ME, Rotramel A, Beyer T, Gaffud MJ, Djuricin G,

Loviscek K, Solorzano CC, Prinz RA. Improvement in the
health-related quality-of-life symptoms of hyperparathyroidi-
sm is durable on long term follow up. Surgery 2006;
140(4):655-63.

11. Silverberg SJ, Bilezikian JP. The diagnosis and management of

asymptomatic primary hyperparathyroidism. Nat Clin Pract
Endocrinol Metab 2006; 2(9):494-503.

12. Bai R, Cong D, Shen B, Han M, Wu Z. Bone disease in rab-
bits with hyperparathyroidism: computed tomography, ma-
gnetic resonance imaging and histopathology. Chinese Medi-
cal Journal 2006; 119(15):1248-1255.

13. Xiao H, Yu B, Wang S, Chen G. Concomitant Graves' disease
and primary hyperparathyroidism: the first case report in
mainland of China and literature review. Chinese Medical

Journal 2002; 115(6):939-941.

14. Sianesi M, Del Rio B, Arcuri MF, Iapichino G, Robuschi G.
Hyperparthyroidism associated with thyroid pathology. Am ]
Surg 2003; 185(1):58-60.

15. Masatsugu T, Yamshita H, Noguchi S, Nishii R, Watanabe S,
Uchino S, Kuroki S, Tanaka M. Significant clinical differences
in primary hyperparathyroidism between patients with and
those without concomitant thyroid disease. Surg Today 2005;
35(5):351-6.

16. Szmuilowicz ED, Utiger RD. A case of parathyroid carcinoma
with hypercalcemia responsive to cinacalcet therapy. Nat Clin
Pract Endocrinol Metab 2006; 2(5):291-6.

17. Cannella G, Messa P. Therapy of secondary hyperparathyroi-
dism to date: vitamin D analogs, calcimimetics or both? ]

Nephrol 2006; 19(4):399-402.

189



