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CASE REPORT

Radioguided parathyroidectomy in forearm graft for recurrent

hyperparathyroidism
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ABSTRACT. We report a peculiar case of recurrent hyperparathyroidism caused by

hyperplasia of a forearm graft implanted following a total parathyroidectomy in a 38-
year-old patient with chronic renal failure. The forearm graft hyperplasia was detected
using 2°Tc™-sestamibi scanning, which identified hyperplastic transplanted parathyroid
tissue in the forearm of the patient. During the initial surgery, the surgeon failed to
mark the parathyroid tissue with sutures or clips to facilitate locating it. Therefore, we
referred the patient for radioguided surgery. This surgical procedure allowed us to
locate and completely remove the hyperfunctioning transplanted parathyroid tissue.

Radioguided surgery for hyperparathyroidism (HPTH)
combines parathyroid scanning, using **Tc™-sestamibi,
with a hand-held intra-operative detector that guides the
surgeon to the area with high tracer uptake. This method
is suggested in the literature especially for minimally
invasive radioguided parathyroidectomy (MIRP) or for
surgery of recurrent or aberrant parathyroid adenomas
[1, 2]. Surgical options for secondary HPTH from renal
failure include total parathyroidectomy with forearm
autograft implantation and subtotal parathyroidectomy,
leaving a small remnant of parathyroid tissue on a
vascular pedicle in the neck. These techniques do not
usually require the use of intra-operative gamma probes.

We report a case of recurrent HPTH in a patient with
chronic renal failure and hyperplasia of a forearm graft
implanted 7 years before, following a total parathyroidect-
omy. The intra-operative gamma probe allowed quick iden-
tification and removal of the abnormal parathyroid tissue in
a case that was particularly challenging owing to the absence
of clips or non-absorbable sutures to mark the autograft.

Case report

A 38-year-old male presented to our endocrine surgery
unit in May 2005 with symptomatic recurrent HPTH. In
April 1997, the patient had started haemodialysis treat-
ment for chronic renal failure. In September 2000, the
patient underwent a renal transplant which was compli-
cated by acute rejection. The patient underwent three
consecutive parathyroidectomies for elevated levels of
parathyroid hormone (PTH) with normocalcaemia. We
have no additional documentation on these surgical
procedures. During surgery in November 2003, a frag-
ment of parathyroid tissue was autotransplantated in the
left brachioradialis muscle.
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In February 2005, the patient presented with bone
pain, general weakness and skin itching. A diagnosis of
recurrent HPTH was made. The patient had high levels
of PTH (about 800 pg ml™") and hypocalcaemia (cal-
cium: 6.5 mg dl™").

The patient underwent a parathyroid **Tc™-sestamibi
scan, an ultrasound of the neck and left forearm, and
scintigraphy of the neck and left forearm was performed
using the dual-phase technique following administration
of 20 mCi (740 MBq) of 9 Tc™-sestamibi. Planar scinti-
grams of the neck and both forearms were taken in
anterior view. The scan showed hyperfunctioning para-
thyroid tissue in the left forearm (Figure 1). No tracer
uptake was detected in the neck area. The ultrasound
showed a solid regular area about 1.5 cm in diameter in
the brachioradialis muscle that was compatible with
hyperplastic parathyroid tissue (Figure 2).

We planned to surgically remove the hyperfunctioning
implanted parathyroid tissue. There were no sutures or
clips to mark the location of the parathyroid fragments
so we decided to use the radioguided technique to
identify the fragment sites. 60 min before surgery, the
patient received a 10 mCi (370 MBq) *’Tc™-sestamibi
injection. Intra-operative scanning with the gamma
probe revealed high counts of the tracer in the area of
the implant (in vivo 1406 counts s '). The parathyroid
fragment was excised (ex vivo 584 counts s ). No further
abnormalities were identified (forearm following excise:
111 counts s~ 1).

At the start of the surgery, the patient had an intra-
operative PTH (iPTH) level of 290.0 pg ml™" (normal
range 10-65 pg ml~") and an iPTH level of 320.6 pg m1 ™"
at the lesion. 5 min following the removal of the graft,
the iPTH level was 180.3 pg ml™', 15 min later it was
120.4 pg ml™! and 30 min later it was 53.2 pg ml .
Because there was a significant drop of the iPTH (>50%
reduction from baseline) and the tracer counts in the
forearm were low, the operation was terminated. Patho-
logical examination confirmed hyperplastic parathyroid
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Figure 1. Pre-operative right forearm ultrasound scan.

tissue (Figure 3). The PTH levels in the patient have been
under control in follow-up tests. The patient’s PTH level
was 12 pg ml™' 3 weeks following the surgery. 4 months
later it was 15 pg ml~!, 7 months later it was 16 pg ml~"
and 1 year later it was 7.4 pg ml ™.

Discussion

Radioguided parathyroidectomy has primarily been
described for primary HPTH and many reports have
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shown the effectiveness of this technique in patients
with parathyroid adenoma [1, 3-5]. Furthermore, most
authors have emphasised the role of radioguided sur-
gery and have stated that these techniques may have
potential benefit in selected patients. Radioguided para-
thyroidectomy has been shown to be very effective in
patients with recurrent HPTH, in the post-operative neck
and in mediastinal parathyroid adenomas [2].

The standard operation performed for secondary
HPTH is bilateral neck dissection, which allows us to
perform either a subtotal parathyroidectomy or total
parathyroidectomy with or without autotransplantation
[6-8]. Many experienced surgeons tend to perform total
parathyroidectomies with transcervical thymectomies
and immediately implant the parathyroid tissue in the
forearm. This procedure is favoured over subtotal para-
thyroidectomy because of the significant risk of recurrent
HPTH in the parathyroid tissue remaining in the neck
[9-11]. However, even with a total parathyroidectomy
and forearm graft, recurrence can occur, and it is usually
related to hyperplasia of the autografted tissue.

Forearm graft hyperplasia can be detected using **Tc™-
sestamibi scanning [12-14]. The treatment of forearm graft
hyperplasia requires complete excision of hyperplastic
parathyroid fragments transplanted in the forearm. To
assist locating the small pararthyroid fragments for exci-
sion, it is necessary to mark them individually with a non-
absorbable suture and/or radio-opaque surgical clips. If
an operation for recurrent HPTH is required, the use of
gamma probes might help guide the surgeon during the

Forearm sestaMIBI scan — 15°

o
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Figure 2. (a) Early (15’ p.i.) 99TcM-sestamibi image of the left forearm showed a focal area of increased uptake of the radiotracer
in the left forearm. Some diffuse unspecific uptake was also detectable in the muscles, mainly in the distal biceps brachii, while
no vascular uptake was detectable. (b) Delayed (120’ p.i.) image showed persistent focal uptake in the left forearm as well as
diffuse unspecific muscle uptake. The pattern of persistent focal 2*Tc™-sestamibi uptake is typical of hyperfunctioning

parathyroid tissue.
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Figure 3. Histological examination shows hyperplastic para-
thyroid tissue.

exploration of the forearm. Only a single such case has
been described in the literature up to now [13, 14].

To assure complete removal of diseased parathyroid
tissue, we checked the parathyroid hormone (iPTH)
levels with a quick PTH assay during the procedure. This
test confirmed the gamma probe results [14]. Our data
seem to confirm that the intra-operative gamma probe
technique enables the surgeon to localise foream auto-
implanted parathyroid hyperplastic tissue in the absence
of marking sutures or clips [9, 15].
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