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Purpose

Brachytherapy (BT) for skin cancer is an accepted alter-
native technique, where surgical scars may be of cosmetic
concern, or for elderly patients due to significant comor-
bidity. BT is used for macroscopic disease and as an adju-
vant to surgery (after local excision due to positive or close
margins or other unfavorable prognostic factors) [1-3].

The objective of this case report was to examine
clinical evolution of a patient who unexpectedly devel-
oped an acute parotitis, after second adjuvant superficial
brachytherapy fraction in the preauricular area. This un-
usual toxicity has been described in patients receiving
external radiotherapy (EBRT) whose parotid gland was
included within irradiation volume. After ruling out oth-
er causes of unilateral parotitis, clinical evolution, and
dosimetric analysis, this reaction was attributed to BT
treatment, showing the same known clinical situation
but rarely appearing with low-dose external beam treat-
ments. To our knowledge, this unusual toxicity has not
been published previously, when BT was employed.

Case report

A 77-year-old patient was referred to our hospital for
treatment evaluation in August 2020. His personal histo-
ry indicated no known drug allergies and type 2 diabetes
mellitus. The patient had Bowenoid lesions treated with
cryotherapy in the left ciliary area and nasal tip in Feb-
ruary 2019. The patient was evaluated by dermatology
department of referring hospital, following a diagnosis of
erythematous squamous plaque in the left preauricular
area, with a maximum diameter of 30 mm, which did not
heal following topical treatment of two months duration.
A computed tomography (CT) scan was performed and
indicated no cervical lymph node involvement. The pa-
tient was admitted to plastic surgery department in De-
cember 2019 and a surgery was performed to excise the
lesion with margins. A histology analysis described the
presence of squamous carcinoma, 9.2 mm thick, moder-
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ately-differentiated with a 30 mm maximum diameter on
the epidermis. The tumor invaded the reticular dermis
and was in contact with the tragus without infiltration
(expansive margin). Moreover, it presented focal peri-
neural infiltration (nerve thickness of 0.2 mm), with no
vascular invasion and free margins (less than 5 mm).

After presenting the case to a tumor committee, adju-
vant treatment was decided, and BT with plesiotherapy
was planned. Our protocol with adjuvant BT includes
patients at high-risk of local recurrence, following pub-
lished guidelines and recommendations [1-3]. In this case,
adjuvant treatment was indicated due to very high-risk
of recurrence, tumor depth and perineural invasion [4].
A superficial applicator, Freiburg flap (FF) applicator
(Nucletron, Elekta AB, Stockholm, Sweden), was used be-
cause the treatment area was a flat surface. It is composed
of 10 mm in diameter plastic pellets setting of catheters,
10 mm apart. Clinical target volume (CTV) was defined
with a 10 mm symmetrical margin on the surface, around
surgical bed of the scar, and 5 mm in depth, as recom-
mended by the ABS and the GEC-ESTRO [1, 2].

Computed tomography images were acquired with
a 2.5 mm slice thickness. Treatment plan was to deliver
the prescribed dose to CTV up to a minimum total dose
of 30 Gy (3 Gy/10 fractions, twice a day, 6 hours apart for
a week from Monday to Friday).

Bolus was not used either above or between the flap
and the skin. Bolus above FF is typically not used in this
treatment type. Although, calculation algorithm used
(TG-43) overestimated the surface dose due to full scat-
ter hypothesis, the use of bolus was not required. This
was demonstrated by Vijande et al. [5], who showed that
deviations in TG-43-based dose distributions, for a stan-
dard FF treatment plan and with respect to Monte Carlo
dose distribution, calculated according to composition
shape of applicator and surrounding air, were lower than
5%. These results were confirmed by Granero et al. [6],
concluding that bolus could just be needed in skin inter-
stitial implants and for cobalt-60 source only. The small
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Fig. 1. Simulation of irradiated area with Freiburg flap
(FF) applicator

surface underdose due to a scatter defect was compen-
sated by a remarkable gradient between surface dose and
prescription dose (5 mm depth), being approximately
30%. Some hospitals use bolus between FF and the skin
to decrease the gradient, and increasing treatment time
and peripheral dose.

Our patient started a treatment after complete re-
covery 10 weeks after the surgery, employing FF with
5 vectors (Figure 1). Four hours after the second session,
the patient developed unilateral left acute parotitis with
gross facial swelling and pain. Physical examination re-
vealed mild tenderness to palpation over the gland (Fig-
ure 2). No systemic symptoms were evident.

Due to this unexpected reaction, BT treatment was
discontinued, and parotitis was treated with oral anti-in-
flammatory drugs. Three weeks later, an ultrasound of the
parotid gland and neck was performed, resulting within
normal range. Then, it was decided to restart BT treatment,
with the remaining 8 fractions of 3 Gy. The patient con-
tinued with this procedure, with a full dose administered
with the same volume as well as the same applicator, frac-
tionation, and frequency, showing an excellent tolerance.

Acute parotitis did not reappear. For toxicity anal-
yses, common terminology criteria for adverse events

(CTCAE) version 4.0 was employed [7]. The acute skin
toxicity was grade 2 (G2), with moderate erythema and
patchy moist desquamation, which were resolved 20 days
after completing the treatment.

Discussion

Unilateral acute parotitis is described as a clinical
entity attributed to different factors, such as caused by
infection, non-infectious systemic illnesses, mechanical
obstruction, or medications. Acute viral parotitis be-
gins as a systemic infection located at the parotid gland,
resulting in inflammation and swelling of the gland.
Acute bacterial parotitis can appear under conditions
that predispose to salivary stasis, including dehydration,
debilitation, poor oral hygiene, Sjogren syndrome, cys-
tic fibrosis, bulimia/anorexia, ductal stenosis, trauma,
immunosuppression, human immunodeficiency virus
(HIV), chemotherapy, radiation, malnutrition, or alcohol-
ism. Other causes of unilateral acute mumps are the pres-
ence of stones, after anesthesia of a surgical procedure or
due to parotid tumors, or metastatic parotid lymph nodes
[8]. In the presented case, the patient did not meet any
of the above-mentioned criteria. General condition of the
patient was excellent, and the tumor removal surgery
had been performed 10 weeks before. The patient did not
present fever or constitutional syndrome at any time, and
the associated pain disappeared within 48 hours after an
administration of anti-inflammatory drugs.

Acute parotitis is a secondary effect described already
in 1911 [9], with whole brain 2D external radiotherapy
treatment, when upper pole of the gland was included in
irradiation field during initial fractions.

This acute reaction was also reported by Bergonie
et al. [10] and Ceresole [11], involving 10 and 21 cases, re-
spectively, after head and neck irradiation. Kashima et al.
[12] in 1965, described this effect in 22 patients who received
single-fraction irradiation, consisting of 15.0-27.5 Gy
for a variety of malignancies.

This infrequent effect was described in < 5% of pa-
tients at beginning of radiotherapy treatments in areas
of the head and neck region [13], during Mantle irra-
diation [14], whole brain parallel-opposed conformal

Fig. 2. Patient frontal and lateral view one day after initial two first fractions
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Fig. 3. Dosimetry. Pink line: CTV, green line: parotid gland, red line: 100% prescription dose, yellow line: 80% prescription
dose, green line: 70% prescription dose

field treatments [9], and total body irradiation for bone-
marrow transplantation [15-17]. Irradiation of salivary
glands produces xerostomia, followed by infra-auricular
pain and tenderness within 2 to 6 hours post-procedure.
The swelling is mostly marked within 12 to 24 hours after
irradiation, but rapidly subsides over two to three days.
Mild tenderness may persist for up to seven days.

Pathogenesis and morphology of acute parotitis are
poorly understood because biopsies are not obtained for
obvious reasons. Moreover, etiology of acute parotitis is
uncertain, although Kashima et al. [12] noted that 24 hours
after irradiation, there was a continued degeneration and
loss of acini replacement of acute inflammatory cells by
chronic inflammatory cells and fibrosis within lobules.
Shannon et al. [18] described a decreased pre-treatment
parotid flow after initial treatment with 2.25 Gy, where
six of 7 patients experienced no flow following the ad-
ministration of 2 fractions (4.5 Gy in total).

A close relationship between parotid irradiation and
blood amylase levels is well-known [19-21], although in-
dividual hypervariability has not been associated with
dose [22].

Acute parotitis due to EBRT is described in treatments
with partial or total inclusion of the parotid gland. In the
presented BT case, the dosimetry was reviewed and the
dose in the parotid was evaluated. Dose distribution is
presented in Figure 3. To our knowledge, there are no rec-
ommended parotid constraints in the published guide-
lines for skin BT treatments [1-3], nor specific head and
neck BT recommendations [23, 24]. In our patient, 8% of
the volume of the left parotid gland was included in the
CTV (Figure 3), receiving a median dose of 1.31 Gy by
each fraction and a total of 13.1 Gy. D, was 3.03 Gy, D,
was 4.30 Gy per fraction, and 30.3 and 43.0 Gy in total
dose, respectively. The typical EBRT parotid parameter
V3 resulted far from the 50% limit.

The parotitis appears with lower doses, as is described
in the literature after EBRT. In our opinion, the novel-
ty of this case reported here was that parotitis occurred
during BT treatment, where whole volume of the parotid
gland was not included as well as the consideration of

the intrinsic gradient of BT itself. Although, from a clin-
ical point of view, this was a self-limiting and clinically
manageable event, potentially acute effects in these types
of treatments should be considered.

Conclusions

In this work, acute parotitis in high-dose-rate (HDR)
adjuvant superficial skin brachytherapy after a second
superficial brachytherapy fraction within the preauricu-
lar area is reported. This rare effect can occur in patients
treated with EBRT but also with BT, including superficial
BT, when parotid is within the field of irradiation.
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