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Abstract
Background. Marked hyperplasia of the parathyroid gland
(PTG) is a characteristic feature of severe hyperparathy-
roidism in patients under chronic haemodialysis treatment.
Percutaneous ethanol injection therapy (PEIT) is now be-
coming popular in Japan as a treatment option for secondary
hyperparathyroidism (SHPT) and its cost is covered by the
National Health Insurance (NHI) System. The Japanese So-
ciety for Parathyroid Intervention surveyed its membership
in 2004 to revise the guidelines for the use of PEIT.
Methods. The project was approved by the Executive Com-
mittee of the Society, and the primary questionnaire was
addressed to 3268 centres (departments) affiliated with the
Japanese Society for Dialysis Therapy. A follow-up ques-
tionnaire was sent to all the centres that responded.
Results. Although the number of centres to which the ques-
tionnaire was sent in 2004 was 3268, compared with 2653
in 1998, the number of responses decreased from 1425
(53.7%) in 1998 to 962 (29.4%) in 2004. To the question of
whether the centre performed PEIT, 114 (11.9%) answered
‘Yes’ and 848 (88.1%) answered ‘No’ in 2004. It was an
increase from 1998 when only 83 (5.8%) of 1425 centres
answered ‘Yes’. In the 1998 survey, 612 patients underwent
PEIT at 74 centres, and in 2004, 2098 patients underwent
PEIT at 111 centres.
Conclusions. PEIT may become the frequently performed
treatment for SHPT patients who become resistant to medi-
cal therapy. However, the same problems as in 1998 remain
unsolved; that is, recurrent nerve paralysis, difficulty of
post-PEIT PTx and lack of evidence showing the long-term
effectiveness of PEIT.
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Introduction

Marked hyperplasia of the parathyroid gland (PTG) is a
characteristic feature of severe hyperparathyroidism (HPT)
in patients requiring chronic dialysis, and control of sec-
ondary hyperparathyroidism (SHPT) is necessary to pre-
vent renal osteodystrophy (ROD) and other complications
affecting patients’ survival [1–2].

There are several medical therapies, including intra-
venous pulse infusion of calcitriol and analogue (maxa-
calcitol) [3–5], but when patients become resistant to drug
therapy, hypercalcaemia, hyperphosphataemia and ectopic
calcification may develop [6]. For these patients, surgical
removal of the enlarged PTG (parathyroidectomy, PTx) is
usually necessary to control parathyroid hormone (PTH)
secretion [7–10], but recently, in conjunction with devel-
opments in imaging technology, some patients have been
managed by selective percutaneous ethanol injection ther-
apy (PEIT) in which markedly enlarged glands likely to re-
sist medical treatment (i.e. those with nodular hyperplasia
[8–10]) are selectively destroyed and subsequent enlarge-
ment is controlled by vitamin D pulse therapy, among other
therapies [11–17].

PEIT is now established in Japan as a treatment option
for SHPT and its cost is covered by the National Health In-
surance (NHI) System. The Japanese Society for Parathy-
roid Intervention issued guidelines for PEIT in 2003 [18],
and conducted questionnaire surveys of the status of PEIT.
The Society is now preparing new general guidelines for
parathyroid interventions, including PTx, and considered it
necessary to confirm the status of PEIT as a treatment op-
tion for patients under treatment at dialysis centres across
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Table 1. Is PEIT used as treatment for secondary hyperparathyroidism in
your facility?

1998
questionnaire,
n = 1425
centres (%)

2004
questionnaire,
n = 962
centres (%)

1. Yes 83 (5.8) 114 (11.9)
2. No 1342 (94.2) 848 (88.1)
3. Refer to other facility 86 (6.0) 272 (28.3)
4. Would like to offer it if required 419 (29.4) 381 (39.6)
5. Would like to be able to refer to their 589 (41.3) 690 (71.7)

facility
6. Long-term maintenance cases 495 (51.5)
7. Cases of PTx after PEIT 195 (20.3)

PEIT, percutaneous ethanol injection therapy; PTx, parathyroidectomy.

Table 2. How many cases of PEIT have been performed at your centre?

1998 questionnaire,
n = 273 centres (%)

2004 questionnaire,
n = 185 centres (%)

Number of cases 612 (2.4 ± 10.4) 2098 (8.4 ± 49.8)
Number of centres 74 (27.1) 111 (59.7)

Japan. The results of the questionnaire survey conducted in
2004 are presented as a basis for improving the treatment
of SHPT and establishing the indications for PEIT.

Subjects and methods

The project was approved by the Executive Committee of
the Society, and the primary questionnaire was addressed
to 3,268 centres (departments) affiliated with the Japanese
Society for Dialysis Therapy. A follow-up questionnaire
was sent to all the centres that responded.

Statistical analysis

In the comparison of the 1998 and 2004 parame-
ter for PEIT, statistical significance was determined by
Pearson’s chi-square test. Values were considered signif-
icant at P < 0.05.

Results

Primary questionnaire (Table 1)

Although the number of centres to which the 2004 question-
naire was sent was 3268, compared with 2653 in 1998, the
number of responses decreased from 1425 (53.7%) in 1998
to 962 (29.4%) in 2004, respectively. To the question of
whether the centre performed PEIT, 114 (11.9%) answered
‘Yes’, and 848 (88.1%) answered ‘No’ in 2004. The number
of centres that performed PEIT had increased from 1998
when only 83 (5.8%) of 1425 centres answered ‘Yes’. The
percentage of centres that wished to perform PEIT when
necessary and that of centres that would refer the patients
had increased from 29.4 to 39.6% and from 41.3 to 71.7%,
respectively. There were patients on long-term maintenance
in 51.5% of the centres, and in 20.3% of the centres there
were patients who had undergone PTx after PEIT.

Table 3. Are you aware that PEIT is included in the National Health
Insurance reimbursement price list for 2004?

PEIT(+),
n = 36
centres
(%)

PEIT(−),
n = 186
centres
(%)

Total, n = 222
centres (%)

Yes (already applied) 8 (22.2) 16 (8.6) 24 (10.8)
Yes (have not applied) 19 (52.8) 53 (28.5) 72 (32.4)
No 9 (25.0) 111 (59.7) 120 (54.1)
No answer 0 (0.0) 6 (16.7) 6 (2.7)

Table 4. When choosing PEIT, what risks are you most concerned about?
(more than one answer allowed)

2004
questionnaire, n =
166 centres (%)

Recurrent nerve paralysis 161 (97.0)
Difficulty of PTx after PEIT 120 (72.3)
Not able to perform PTx later 29 (17.5)
Other 11 (6.6)

Apart from PEIT, percutaneous maxacalcitol injec-
tion therapy (PMIT) was the most frequent procedure
(57.1%), followed by percutaneous calcitriol injection ther-
apy (PCIT) (25%) [19–20].

Follow-up questionnaire

Overall summary. In the 1998 survey, 612 patients under-
went PEIT at 74 centres, and in 2004 it was 2098 patients
at 111 centres (Table 2).

Approximately half of the valid respondents [75.0% of
centres: PEIT (+) and 37.1% of PEIT centres PEIT (−)]
knew about the inclusion of PEIT in the NHI reimbursement
price list for 2004, and 22.2% of the centres PEIT (+)
and 8.6% of centres PEIT (−) had already applied for it
(Table 3).

The most worrying complication was recurrent nerve
paralysis (97.0%) followed by difficulty of PTx after PEIT
(72.3%) (Table 4).

Indications for PEIT. In both the 1998 and 2004 surveys,
the PTH level (87.3 versus 50.9%) and size of the PTG
(77.0 versus 46.4%) were considered as prescriptive for
PEIT (Table 5).

In 2004, intact PTH (iPTH) was used as a parameter to
evaluate PTG function in 163 respondent centres, except
in 2 centres that each used high sensitive-PTH (HS-PTH)
and whole PTH as a parameter, respectively. In 1998, iPTH
was the parameter used in 70.3%, HS-PTH in 19.6% and
C terminal-PTH (C-PTH) in 12.2% (Table 6). In 2004,
the mean intact PTH (iPTH) level in PEIT-treated pa-
tients was 598.0 ± 182.7 pg/ml. In 2004, the mean size
of the PTG subjected to PEIT was 597.4 ± 423.1 mm3 in
the 64 centres that responded to the respective questions.
The mean major axis length of the PTG subjected to PEIT
was 9.6 ± 2.82 mm in the 134 centres that responded to the
respective questions (Table 7).
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Table 5. Which reference parameter do you use as indicative for PEIT?

1998
questionnaire,
n = 148
centres (%)

2004
questionnaire,
n = 222
centres (%)

PTH level 130 (87.8) 113 (50.9)∗
Bone mineral marker 58 (39.2) 57 (25.7)∗∗
Size of PTG 114 (77.0) 103 (46.4)∗
Not indicated for PTx 54 (36.5) 57 (25.7)∗∗∗
Other 38 (25.7) 6 (2.7)

PTG, parathyroid gland; PTH, parathyroid hormone.
∗P < 0.0001.
∗∗P = 0.006.
∗∗∗P = 0.026.

Table 6. Which form of PTH do you use as indicative for PEIT?

1998 questionnaire, 2004 questionnaire,
n = 148 centres (%) n = 222 centres (%)

Intact-PTH 104 (70.3) 161 (72.5)
HS-PTH 29 (19.6) 1 (0.5)∗
C-PTH 18 (12.2) 0 (0.0)∗
Whole-PTH 0 (0.0) 1 (0.5)∗
No answer 7 (4.9) 59 (26.6)

HS-PTH, high sensitive PTH; C-PTH, C terminal PTH.
∗P < 0.001.

Table 7. What size of the PTG do you consider as indicative for PEIT?

1998 questionnaire 2004 questionnaire

Volume (mm3) 511.5 ± 218.0 (n = 37) 597.4 ± 4231 (n = 64)
Major axis (mm) 10. 59 ± 4.72 (n = 80) 9.60 ± 2.82 (n = 134)

Table 8. How many glands would you subject to PEIT?

Number of PTGs 1998
questionnaire,
n = 148
centres (%)

2004
questionnaire,
n = 222
centres (%)

1 17 (11.5) 31 (14.0)
2 47 (31.8) 79 (35.6)
3 21 (14.2) 20 (9.0)
>4 32 (21.6) 20 (9.0)

Table 9. Have you had cases of PTx after PEIT?

1998 questionnaire (%) 2004 questionnaire (%)

Yes, centres 22 (26.8) (n = 82) 31 (14.0) (n = 222)
Cases 22 (8.6) (n = 257) 79 (3.8) (n = 2098)
No, centres 55 (67.1) (n = 82) 20 (9.0) (n = 222)

Regarding the number of PTGs subjected to PEIT, the
proportion of one and two glands treated was 49.6% in
67.6% responded centres and that of four or more glands
was 18% (Table 8).

Management after PEIT. In 1998, 22 patients at 22 centres
underwent PTx following PEIT compared with 79 patients
at 31 centres in 2004 (Table 9).

Table 10. What medication do you use after PEIT? (more than one answer
allowed)

2004 questionnaire, n = 115
centres (%)

Oral calcitriol pulse therapy 35 (30.4)
Oral calcitriol maintenance therapy 41 (35.7)
Intravenous calcitriol therapy 52 (45.2)
Intravenous maxacalcitol therapy 53 (46.1)
Falecalcitriol 19 (16.5)
None 13 (11.3)

Table 11. What are your indices of effect of PEIT? (more than one answer
allowed)

2004
questionnaire,
n = 96 centres
(%)

PTH level 67 (69.8)
Size of PTG on ultrasound 39 (40.6)
Blood flow in PTG on ultrasound 31 (32.3)
Bone mineral marker 42 (43.8)
Other 2 (2.1)

Table 12. What complications have you experienced after PEIT? (more
than one answer allowed)

1998
questionnaire,
n = 959
patients (%)

2004
questionnaire,
n = 1350
patients (%)

Hoarseness 81 (8.4) 183 (13.6)
Haemorrhage and haematoma 19 (2.0) 22 (1.6)
Pain 92 (9.6) 38 (2.8)
Horner’s syndrome 0 (0.0) 2 (0.1)
Other 2 (0.2) 3 (0.2)

As for medical treatment following PEIT, since calcitriol
and maxacalcitol for intravenous administration were de-
veloped in Japan, these are now used in 45.2 and 46.1%
of the centres, respectively, and the percentage of patients
maintained with oral calcitriol pulse therapy and conven-
tional oral calcitriol therapy did not vary (Table 10).

The effect of PEIT was evaluated on the basis of PTH
level (69.8%), the size of the PTG (40.6%), parathyroid
blood flow (32.3%) and bone mineral marker (43.3%)
(Table 11).

As for complications, hoarseness was the most frequently
observed side effect occurring in 183 (13.6%) patients, and
this percentage did not differ from that in 1998 (Table 12).

Technique. The injection volume of ethanol was 69.8 ±
22.3% (n = 31) of the gland volume in 1998 and 75.1 ±
22.5% (n = 36) in 2004, showing no statistically significant
difference between the two surveys.

Discussion

A questionnaire survey of parathyroid interventions
performed in Japan was conducted in 2004 to gather
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information for a revision of the guidelines, which were
last updated in 2003. Although the number of patients had
naturally increased since the 1998 survey, the percentage
of centres responding to the survey decreased. However,
the percentage of centres that wished to perform PEIT
increased, which suggests that PEIT may become the
frequently performed treatment, despite its well-known
demerits such as the possibility of recurrent nerve paralysis,
difficulty in performing PTx after PEIT and uncertainty of
the duration of its effect (Table 1).

This was reflected in the general interest in its status on
the NHI reimbursement price list; 50% of the respondents
knew that PEIT was included and 22.2% of the centres that
provided PEIT and 8.6% of those that did not had already
applied to the NHI. As PEIT was included in the NHI
reimbursement price list <1 year ago, information about
its inclusion has spread widely, and some of the centres not
currently offering PEIT may start to do so in the near future
(Table 3).

Problems associated with PEIT

There were two main reasons why centres had hesitated
about performing PEIT; namely, (1) the possibility of re-
current nerve paralysis, and that confirmation of recurrent
nerve paralysis is difficult in cases of PTx following PEIT
(Table 4), (2) because of the presence of adhesions, and it
is these problems that cause clinicians to favour PTx as the
initial surgical treatment. If PEIT did not cause recurrent
nerve paralysis and if PTx after PEIT were not difficult,
there would be no reason of not trying selective PEIT first.
However, the possibility of recurrent nerve paralysis always
exists as long as ethanol is used, and until the efficacy of
PMIT and PCIT is not established, it is important to im-
prove the outcome for PEIT by preventing transudation of
the drug outside the target PTG and avoid unnecessary pro-
cedures.

The following measures should also be taken to prevent
the recurrent nerve paralysis: (1) only inject ethanol after
confirming that the needle is definitely within the PTG;
(2) limit the volume of ethanol to <80% of the volume of
the PTG [18]; (3) minimize the amount of ethanol used,
while obtaining the maximum therapeutic effect, by using
Doppler flow mapping [15–17] and (4) avoid simultaneous
PEIT of the right and left PTG [18].

Currently, the measures to prevent post-PEIT adhesions
are those mentioned above, as well as performing PTx early
if PEIT proves ineffective. It is also necessary to evaluate
(1) the results of PTx following PEIT, (2) the time for the
development of adhesions after PEIT and (3) the number of
times PEIT can be repeated before the adhesions become
too severe in each patient treated in each centre.

Indications for PEIT

The Kidney Disease Outcomes Quality Initiative (K/DOQI)
issued Clinical Practice Guidelines for Bone Metabolism
and Disease in Chronic Kidney Disease [21], in which
it is recommended that the level of iPTH should be kept

at 150–300 pg/mL, the serum phosphorus (P) level at
3.5–5.5 mg/dL and the serum calcium (Ca) level within
the normal range of laboratory values (8.4–9.5 mg/mL,
as close to the lower limit as possible). Supposing, as the
K/DOQI guidelines recommend, the upper limits of Ca
(<10.2 mg/dL), P (<6.0 mg/dL) and iPTH (<300 pg/mL)
are accepted as the appropriate values, parathyroid inter-
ventions, including PTx, would be indicated whenever it
became impossible to maintain these values with medical
treatment. Is it not difficult to immediately perform PTx
when maintenance of these values becomes difficult?

Nearly all centres that responded to the 2004 question-
naire used the PTH level, ultrasound findings and bone
markers (particularly alkaline phosphatase) as indicators for
PEIT (Table 5). In seven centres that used only one factor
as an indicator for PEIT, iPTH was the designated param-
eter. More centres were using HS-PTH (19.6%, 29/148)
and C-PTH (12.2%, 18/148) in 1998, which may repre-
sent a transition to the unified measurement of iPTH. In
the present questionnaire survey, one centre was still us-
ing whole PTH (1–84PTH) as the parameter (Table 6). The
mean iPTH concentration was 598.0 ± 182.7 pg/ml in 159
centres. Although there was no difference in this value be-
tween the present and 1998 surveys, iPTH >500 pg/ml was
used as the indication for PEIT in 47% of the centres in
2004, compared with iPTH >600 pg/ml used in 32% of the
centres in 1998. Thus, the value of iPTH as an indicator for
PEIT had decreased, which indicates a trend towards early
PEIT when there is resistance to medical treatment.

It is now widely accepted, whether or not the centre offers
PEIT, that the ideal number of glands for PEIT is up to two
on ultrasound imaging (Table 8), but it needs to be validated
among participating centres that PEIT is more effective for
1–2 affected glands than for 3–4 glands, as verified by
ultrasonography, and that longer maintenance is possible
in the former, for an effective revision of the guidelines.
We can see that patients with single hyperplastic glands
of ≥0.5 cm3 or no hyperplastic glands of ≥0.5 cm3 but
with hyperplastic glands of <0.5 cm3 comprise 80% of
the effective group, compared with 66% of the ineffective
group [22].

Management after PEIT

When selective PEIT, the standard procedure in Japan, is
performed, hyperplastic parathyroid glands that are resis-
tant to medical treatment are destroyed and then an ad-
juvant vitamin D preparation is administered to treat the
remaining glands that are responsive to therapy. Medical
treatment after PEIT is a lifeline for selective PEIT. Of the
2098 patients who underwent PEIT, 44% have been man-
aged by medical treatment for at least 1 year to date. It has
been argued that PEIT on its own is ineffective based on the
result that PEIT and PCIT without after treatment produced
no effect in study patients with severe SHPT [23].

In 1998, the main after treatment was oral vitamin D pulse
therapy, but the predominant trend at present is intravenous
administration of calcitriol or maxacalcitol [24]. With the
availability of sevelamer and the advent of calcimimetics, it
is expected that in the future post-PEIT medical treatment
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will become more potent and that the number of patients
on long-term maintenance after PEIT will increase.

Conclusion

The 2004 survey results indicate that PEIT is now became
widespread as a procedure for the treatment of renal SHPT
that is resistant to medical treatment.

However, the same problems as in 1998 remain unsolved,
that is, recurrent nerve paralysis, difficulty of post-PEIT
PTx and lack of evidence showing the long-term effec-
tiveness of PEIT. It is necessary to further examine the
indications for this therapy.
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