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ABSTRACT

This study included selected 30
patients with primary hyperparathyr-
oidism (PHPT) due to solitary adeno-
ma after exclusion criteria. All our
patients were submitted preopera-
tively to: estimation of serum calcium
level, serum parathormone (PTH)
level, bone survey, neck ultrasonogra-
phy and technetium 99 sestamibi
(Tc99 MIBI) scan. After adequate
localization of the parathyroid adeno-
ma, all our patients were treated sur-
gically by excision of the previously
adequately localized parathyroid
adenoma through a unilateral neck
exploration.

Conclusion : The unilateral neck
exploration (focused technique) for
treatment of PHPT due to solitary
adenoma can be considered as a
good method of treatment of such
condition regarding the less surgical

99

morbidity, favourable cosmesis, pa-
tient satisfaction, shorter operating
time and earlier discharge.

INTRODUCTION

Regarding PHPT, there is now
fairly general agreement that, with few
exceptions, surgical operation on the
neck with the aim of removing all hy-
perfunctioning parathyroid tissue rep-
resents the treatment of choice for pa-
tients in whom the diagnosis is made
(1). The traditional, conventional op-
eration for hyperparathyroidism (HPT)
involves a cervical approach through
a standard "collar" incision placed
sympathetically in the lower neck,
routine exploration of both sides of
the neck with the intention of identify-
ing and exposing all four parathyroid
glands, and resection of all enlarged
glands. |If all four parathyroids are
found to be enlarged, most endocrine
surgeons will remove three or three
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and half glands, leaving a remnant
equivalent in size to a normal para-
thyroid (2).

As increasing numbers of patients
with HPT have undergone cervical
exploration, it has become abundantly
clear that in the overwhelming majori-
ty, the underlying pathology is a soli-
tary adenoma (80% - 90%) (3). Con-
sequently, the option of a unilateral
operation with removal of the solitary
tumor, in this large proportion of pa-
tients has been increasingly consid-
ered (4). It is important to underline
the fact that the term "unilateral neck
exploration® describes an operation
for HPT in which one side of the neck
only is exposed and explored. If the
surgical approach is via a collar inci-
sion, following exploration of the cho-
sen side, the procedure is terminated
and the strap muscles on the contra-
lateral side of the neck are neither
disturbed nor dissected (5). The strat-
egy of unilateral cervical exploration
for parathyroid adenoma was first
suggested by Roth and Colleagues
(4) and subsequently developed by
Tibblin and associates (5). Working
and reporting at a time before current
parathyroid localization procedures
had become available, both of these
groups practiced blind exploration of
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the neck, with termination of the oper-
ation if a single tumor was identified
on the side initially explored (6).

Gradually, as confidence in preopera-
tive localization of parathyroid adeno-
mas using ultrasonography and Tc99
MIBI scanning, an increasing number
of endocrine surgeons have become
persuaded of legitimacy of unilateral
neck exploration for HPT. The devel-
opment, availability, and increasing
sophistication of a "quick” PTH assay
that, in a high proportion of patients
permits an intraoperative assessment
of whether or not all hyperfunctioning
parathyroid tissue has been removed,
has bolstered the confidence of some
of those performing unilateral para-
thyroid exploration (7). Further, as
considerations relating to the cosmet-
ic aspects of neck surgery have be-
come to the fore, and as various mini-
mally invasive parathyroid procedures
have, within the past few years,
emerged, more and more surgeons
are turning to and practicing a target-
ed unilateral neck exploration in a sig-
nificant proportion of their patients
with HPT (8),

AIM OF THE WORK
Surgical evaluation of the focused
parathyroidectomy through unilateral
neck exploration as a method of
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treatment of PHPT due to solitary
adenoma.

PATIETS AND METHODS

This study included 30 selected
patients. Their ages ranged from 15
- 45 years with mean age 25 years.
They were 18 females and 12 males
with PHPT resulting from solitary
adenoma. The study was done in
Mansoura Endocrine Surgery Unit
during the period from (June 2003 to
May 2004 inclusive). Our patients at-
tended to the endocrine outpatient
clinic or referred from orthopedic de-
partment (delayed bone union or
pathological fracture) and urology
clinic (multiple, recurrent or bilateral
urinary stones).

All our patients were submitted to

1) Careful history taking: special
stress on history of pathological
fracture, delayed bone union, mul-
tiple, bilateral or recurrent urinary
stones (stone forming patient),
neck swelling, abdominal pain and
cramps, easy muscular fatigability,
psychic troubles or silent hypercal-
caemia incidentally discovered
during routine investigations.

2) Clinical examination: that included
general medical examination and
then local neck examination trying

to find a parathyroid adenoma

(very rarely palpated), enlarged ly-

mph nodes or thyroid swelling.

3) Investigations: that included:

a- Laboratory investigations:

- Complete blood picture.

- Serum creatinine.

- Fasting & 2 hours post prandial
blood sugar levels.

- Liver function tests.

- Serum calcium (preoperatively
and 2 weeks postoperatively).

- Serum PTH (preoperatively, in-
traoperatively 15 minutes after
removal of the adenoma and 2
weeks postoperatively).

b- Radiological investigations:

- Bone survey.

- Neck ultrasonography.

- Tc99 MIBI scan after injection of
25 microcuri of the radioactive
material then photographs were
taken; (early phase 15 minutes
after injection of the radioactive
material and late phase 3 hours
after injection of the radioactive
material).

Exclusion criteria :

We should stress on that, unilater-
al neck exploration is not an appropri-
ate procedure for treatment of HPT in
certain circumstances:

1) When the isotope scan fails to
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identify the site of the adenoma or
demonstrates multiple foci of activ-
ity.

2) When two enlarged parathyroids
are located on the first side of
neck explored.

3) When no abnormal gland is identi-
fied on exploration of the initial
side.

4) When familial HPT or multiple en-
docrine neoplasia is suspected. In
all of the situations, the patient
should undergo a standard bilater-
al cervical exploration.

Operative procedure :

1- General anaesthesia with endotra-
cheal tube.

2- Patient lies in thyroidectomy posi-
tion (hyperextended neck with a
pillow under shoulders).

3- A short (2-3 cm) Iincision is

Table (1): Operative time.

placed on the relevant side of the
neck.

4- Anterior border of sternomastoid
muscle is retracted laterally and
strap muscles are retracted medi-
ally.

5- Visualization of the lateral border of
the thyroid gland.

6- Direct access to the parathyroid
bearing areas.

7- Adenoma is then exposed and ex-
cised.

8- Intraoperative assay of PTH (15
minutes after removal of the aden-
oma).

9- Closure of the wound in 3
layers (muscles,platysma, skin)
without drain after adequate hae-
mostasis.

10- Postoperative analgesia and dis-
charge within 6 — 8 hours after sur-
gery.

Test of
Patients significance
Mean 47.5
SD 13235 P=0.004
Range (minutes) j3=30
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Table (2): Complications.
Complication - Number of Percent

patients
Wound infection - 0%
Postoperative haematoma 1 3.33%
Hypocalcaemia 5 0%
Recurrent hypercalcaemia 2 6.66%
Recurrent laryngeal nerve ”
S 1 3.33%
injury (temporary)
P =10.001

Age
e «w 8 3 B B 8B B 8 & 8

1.2 54 ss7an1u11121:uﬁm171lnmnzzamzxzraam
Number of the patients

: B P =0.001
Fig (1) : Variation of the ages of the patients.

Number of patients

Clinical Presentations P = 0-05

Fig (2) : Clinical presentations of primary hyperparathyroidism.
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Fig (6) :

Fig (7) :
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(A)
(A) PHPT presented by delayed bone union (fracture femur) note :
Thomas splint.

(B) The same patient with pointing to the side of the adenoma local-
ized by scan .

Plain x-ray of skull showing  Fig (8) : Plain x-ray showing multiple
generalized bone rarifaction renal stones and nephrocal-
and bone cysts with char-
racteristic salt and pepper
appearance .

cinosis.
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. o

Fig (9) : Plain x-ray both hands show- Fig (10) : A B, C, D T¢99 MIBI scan

ing small erosions along the
medial aspect of middle
phalanx of the 2Nd ang 3rd
fingers.

A)
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showing a single parathyroid
adenoma (lower left).

Note : Fig 10D photograph
taken after 3 hours, lateral
view .

(B)
Fig (11) : (A) Lateral neck exploration over the adeoma (focused).
(B) Excised parathyroid adenoma.
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Fig (12) : The incision of lateral neck
exploration after healing and
removal of stitches.

A)

Fig (13) : Resected parathyroid adenoma.
(A) Gross picture.
(B) Cut section.

MANSOURA MEDICAL JOURNAL




108 FOCUSED PARATHYROIDECTOMY

DISCUSSION

Sgrgery is currently the only avail-
able cure for PHPT. Traditionally the
indication for parathyroidectomy in
PHPT has been symptomatic hyper-
Caicaemia in the presence of an inap-
propriately raised parathormone
(PTH) level. Parathyroidectomy im-
proves the fatigue as well as the
bone, abdominal, urological and men-
tal symptoms (9). In our study we did
parathyroidectomy for the same indi-
cations mentioned above. Urological
symptoms in the form of multiple, bi-
lateral or recurrent urinary stones
were present in 12 patients. Delayed
bone union was present in 10 pa-
tients. Pathological fracture was
present in 5 patients. Asymptomatic
hypercalcaemia was present in 2 pa-
tients. Palpable neck swelling
(adenoma) was present in only 1 pa-
tient and no psychological patients
were present. Schell and Dudley (10)
described that 25 years follow up of
patients with untreated hypercalcae-
mia demonstrates an excessive num-
ber of premature cardiovascular
~deaths compared with age matched
normocalcaemic controls. On this
base we considered, in our study, that
asymptomatic hypercalcaemia due to
parathyroid adenoma is an important
indication for parathyroidectomy.
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Support for the concept of unilateral
cervical exploration for HPT in appro-
priate circumstances had always ex-
isted amongst a small number of en-
docrine surgeons but after
subsequent experience that con-
firmed the ability of sestamibi-
technetium scanning to accurately lo-
calize a very high proportion of para-
thyroid tumors even if weighing less
than 500 mg, the technique becomes
more and more popular among endo-
crine surgeons (11). The localization
technique using Tc99 MIBI could suc-
cessfully visualize all solitary adeno-
mas in our study (30 patients). Nuss-
baum et al. (11) reported on a group
of eight patients with HPT, on each of
whom they had successfully per-
formed a unilateral operations for soli-
tary adenoma. They had used cervi-
cal ultrasonography preoperatively to
localize the tumors, and had innova-
tively confirmed removal of all hyper-
functioning parathyroid tissue by
measuring the circulating levels of
parathyroid hormone intraoperatively
using a rapid PTH assay. Gradually
as the confidence in preoperative lo-
calization of parathyroid adenoma us-
ing radionuclide scanning and ultraso-
nography has grown, and as the
results of these techniques have im-
proved, an increasing number of en-
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docrine surgeons have become per-
suaded of the legitimacy of unilateral
neck exploration. In our study, neck
ultrasound failed to localize adenoma
in (25 patients) and succeeded in only
(5 patients). This may be due to that
it is an operator dependent instru-
ment. Regarding PTH level it was el-
evated preoperatively in all our pa-
tients (N = 7 - 53 pe/ml). It reached
even up to 20 folds in some patients.
Intraoperative PTH assay was done in
all our patients to make sure that the
functioning adenoma had been re-
moved. It was done 10 — 15 min after
removal of the adenoma because
PTH has a half-life of several minutes
and success in noted by a fall of PTH
level more than 50% of its predissec-
tion value. Allendorf (12) stated that
the excellent results achieved by a
unilateral neck exploration bear out
the often quoted truism that the most
important preoperative localization
procedure required in parathyroid sur-
gery is the localization of an able par-
athyroid surgeon and indeed, in the
past, preoperative localization of the
parathyroid was used only in cases of
re-exploration following an unsuc-
cessful parathyroidectomy.

The mini-incision parathyroidecto-
my is the current method of choice of

the majority of the numbers of interna-
tional association of endocrine sur-
geons. This procedure is most com-
monly referred to as "minimally inva-
sive parathyroidectomy” (MIP) but
focused neck exploration seems a
more coherent terminology (13). The
point at which the procedure becomes
a minimal-access operation presuma-
bly is best defined by the length of in-
cision, however current techniques for
conventional parathyroidectomy have
evolved to use shorter incisions -
4.1cm for bilateral & 3.2 cm for unilat-
eral explorations, and these rather
than the traditional "Kocher" incision
of 8cm to 10cm. Minimally invasive
parathyroidectomy should be per-
formed through an incision not more
than 2.5cm. In our study, the length
of incision did not exceed 3.5¢cm even
after extension of the wound. The fo-
cused parathyroidectomy was asso-
ciated with little complications no re-
ported cases of wound infection. One
patient developed haematoma and re-
quired further evacuation and drain-
age. No patients developed hypocal-
caemia. Two patients developed
recurrent hypercalcaemia and proved
later on to have other multiple small
adenomas not adequately localized
by scanning preoperatively and re ex-
plored again through classical kocher
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collar incision. One patient developed
unilateral temporary recurrent laryn-
geal nerve palsy at the explored neck
side and improved completely after 2
weeks. The unilateral neck explora-
tion have the advantages of favoura-
ble cosmesis and patient satisfaction,
shorter operating time and earlier dis-
charge. Sidhu et al. (14) described
that a solitary parathyroid adenoma
was retrived from 182 of the 184 pa-
tients who had a focused unilateral
procedure performed, with parathyr-
oid hyperplasia and parathyroid car-
cinoma being diagnosed in the other
2 individuals. One patient died from
pneumonia 14 days after cervical ex-
ploration having been discharged
from hospital clinically well and nor-
mocalcemic. One individual (0.5%)
required calcium supplements for
more than 12 months for symptomatic
hypocalcaemia and 2 patients (1%)
had unintentional permanent vocal
cord paralysis following operation.

Conclusion :

« There can no longer be any bebate
over legitimacy of focused, unilat-
eral neck exploration as an appro-
priate option for the patient under-
going operation for HPT.

» Fundamental to successful practice
of this technique is accurate pre-
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operative localization of parathyr-
oid adenoma.

* This technique is not offered as an
“easy" surgical option and needs a
great surgical experience.

* This technique has the advantages
of: favorable cosmesis, patient sat-
isfaction, shorter operating time,
earlier discharge and consequent-
ly earlier return to work.
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