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Transfer of yttrium-90 to breast milk during radiosynoviorthesis
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Dear Sir,

Radiosynoviorthesis (RSO) (or radiation synovectomy),
which involves intra-articular injection of small radioactive
particles, is a well-established therapy in arthritis to treat
villonodular synovitis, rheumatoid arthritis and related indica-
tions [1—4]. RSO should only be used when all methods of
conservative therapy have failed [5].

Various radioisotopes have been used for RSO, including
gold-198, yttrium-90, erbium-169, rhenium-186 and phos-
phorus-32, but the silicate colloid of yttrium-90 (90Y) is cur-
rently preferred [6]. °°Y is a pure beta emitter with a mean/
maximum tissue penetration depth of 3.6/11 mm, minimizing
the radiation absorbed dose to the non-target tissue. It has a
mean half-life of 2.7 days.

After direct injection into the articular cavity, the 20y col-
loid particles are phagocytized by macrophages and other in-
flammatory cells [7]. However, the lymphatic circulation may
result in leakage of radionuclides to the locoregional lymph
nodes and, afterwards, to non-regional lymph nodes. Spooren
et al. noted that they could not find any radioactivity over the
regional lymph nodes after 24 and 48 h [8]. Using a sodium
iodide crystal, Boerbooms et al. [9] reported that the activity
measured above the inguinal lymph nodes, liver and heart
varied from 0.2 to 1.2% of the rate count measured above
the knee joint. With proper joint immobilization, radioisotope
leakage to the systemic circulation does not exceed 2% of the
injected dose [10]. A comparison of extra-articular leakage
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values of radiopharmaceuticals used for RSO was evaluated
by Gedik et al. [11] using a gamma camera. The median leak-
age values calculated for 90y_citrate, *°Y-silicate and '*°Re-
sulfide were found to be 1.9, 2.4 and 2.7%, respectively.
Using the same tool (gamma camera) applied to 69 patients,
Jahangier et al. [12] observed that °°Y leakage was found only
in the liver and spleen (mean leakage 0.4 and 1.1%, respec-
tively) 24 h after RSO. In order to assess the radioisotope
distribution in the joint space and to find possible leakage of
radioisotope outside the joint, a novel hybrid imaging
method (single photon emission computed tomography and
CT, SPECT/CT examination) was performed in 14 patients by
Bielinska et al. [13]. This study demonstrated that the majority
of ?°Y was located in the three compartments of the knee.

Taking into account the widely accepted view in the liter-
ature that injection of *°Y colloid particles into the knee for
RSO leads to very low leakage (2% or less), and that the main
target tissues are bones, spleen, liver and kidneys, it was of
interest to study a possible transfer of the radioisotope into
breast milk that would justify the recommendation of breast-
feeding contraindication.

Here, we present the first study demonstrating a transfer of
%Y to breast milk just following RSO for the treatment of
villonodular synovitis of the knee.

A 30-year-old female patient presenting with a recurrence
of villonodular synovitis of the left knee was referred to the
Rheumatology Department in January 2018 for
radiosynoviorthesis. This patient, without a particular anteced-
ent, had first undergone surgical synovectomy under arthros-
copy in 2009 and then a second arthroscopic procedure in
2010 for an early recurrence. She presented with a new epi-
sode of left knee monoarthritis in August 2017, justifying the
completion of an MRI that highlighted a new recurrence of her
villonodular synovitis. A new surgical synovectomy was rec-
ommended and carried out in early December 2017.
Radiosynoviorthesis with *°Y was indicated in order to avoid
further recurrence. This was carried out under fluoroscopic
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guidance on January 25, 2018. Since the patient wished to
continue breastfeeding her 20-month-old child, we proposed
a regular measure of radioactivity in breast milk, after the
infiltration of yttrium (90Y-citrate, Cis bio international), to
determine when it was safe to resume breastfeeding. A control
MRI was performed at the beginning of December 2018, and
it did not show any recurrence of the villonodular synovitis.

In agreement with the 2003 European Association of Nuclear
Medicine (EANM) recommendations, the total injected activity
into the left knee was 185 MBq. Breast milk was collected 12 h
after the administration of the radiopharmaceutical, and daily
follow-up continued for 26 days. Two 5-mL test samples were
collected and 15 mL of liquid scintillator (LS) added before
analysis in a liquid scintillation counter (Tri-Carb 2100;
PerkinElmer) using high-sensitivity count mode.

As seen in Fig. 1, biokinetic transfer of *°Y to breast milk
occurs rapidly, since a concentration of 9.400 Bq.L ' was mea-
sured within 12 h of radiopharmaceutical injection to the knee.
The volume activity increased to reach a short plateau phase
from 32 to 56 h, where a concentration of 22.500 Bq.Lﬁl was
observed. The volume activity then decreased slowly until the
26th day, where the activity was very low, around 20 Bq.L™".
During the final control carried out on the 38th day, radioactiv-
ity remained below the decision threshold of 13 Bq.L ™.

The EANM has written and approved Procedure
Guidelines for Radiosynovectomy [14]. These generic
recommendations—not to be rigidly applied to all patients in
all practice settings—propose an absolute contraindication for
breast-feeding.

A French toxicology center had previously reported the
absence of data in the literature and suggested a period of
abstinence corresponding to five physical half-lives
(13.3 days). According to our present results, and considering
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maximum recommended activity of 220 MBq for knee RSO,
we recommend, in all circumstances, a ban of breastfeeding
for a period of not less than 1 month.
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