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Abstract 
Perineal recurrence after brachytherapy is an exceedingly rare complication. Moreover, ductal adenocarcinoma is 

a rare histological variant of prostate cancer. Herein, we describe a case of perineal recurrence from ductal adenocarci-
noma of prostate after low-dose-rate brachytherapy (LDR-BT) in a 65-year-old male patient. The patient had localized 
prostate cancer, for which he received LDR-BT; however, he experienced perineal recurrence 2 years after receiving 
LDR-BT. Surgical excision was attempted, but we were unable to remove the whole tumor, owing to invasion to 
surrounding tissue. Pathological examination of resected tumor showed ductal adenocarcinoma of the prostate. Ex-
ternal beam radiation therapy and high-dose-rate brachytherapy (HDR-BT) were performed for residual tumor. Mild 
mediastinal lymph node swelling was observed during clinical course of the disease. Hence, androgen deprivation 
therapy was administered with abiraterone after radiation therapy, and prostate-specific antigen level decreased to 
undetectable level. Biochemical failure after transperineal brachytherapy for prostate cancer should be considered as 
a perineal recurrence. 
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Purpose 
Low-dose-rate brachytherapy (LDR-BT) is a com-

mon standard therapy for localized prostate cancer 
[1]. Perineal recurrence after brachytherapy is an ex-
ceedingly rare complication. Perineal recurrence after 
perineal needle biopsies of the prostate occurs in up 
to 1% of patients with prostate cancer [2]. However, 
there are only a few reports on perineal recurrence after 
brachytherapy. Therefore, the characteristics and man-
agement of perineal recurrence after LDR-BT are not 
well-known. 

Ductal adenocarcinoma (DAC) is a rare histological 
variant of prostate cancer, with a poorly understood natu-
ral history; the treatment for DAC is also not specified [3]. 

Therefore, herein, we report on the case of a patient 
with a perineal recurrence of prostate ductal adenocar-
cinoma after transperineal brachytherapy, and provide 
a literature review. 

Case report 
A primary care physician referred a 65-year-old man 

to another hospital owing to an elevated level of pros-
tate-specific antigen (PSA; 7.38 ng/ml) in October 2015. 
The patient underwent transrectal ultrasound-guided  
12-core prostate biopsy in January 2016. He was diag-
nosed with prostatic adenocarcinoma of the right periph-
eral zones (2 cores), with a Gleason score of 3 + 4 = 7. The 
tumor was diagnosed as stage cT2aN0M0 prostate cancer 
on the basis of findings from digital rectal examination, 
computed tomography (CT), magnetic resonance imag-
ing (MRI), and bone scintigraphy. The patient elected to 
receive LDR-BT and was hence referred to our hospital, 
where he underwent LDR-BT in April 2016. The pros-
tate volume was 31 ml. Iodine-125 loose seeds were used 
for LDR-BT with intra-operative dosimetry. A total of  
70 seeds were transperineally inserted into the whole 
prostate using 16 needles under ultrasound guidance 
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with a Mick applicator (Mick Radio-Nuclear Instruments, 
Inc., Bronx, NY, USA). The procedure was performed 
within 45 minutes, without any complications. Dosim-
etry with post-implant CT performed after 1 month 
showed that the prostate D90 was 186.49 Gy, prostate V100 
was 97.36%, prostate V150 was 43.42%, urethral D30 was 
126.25%, urethral D5 was 139.15%, rectal V150 was 0.00 cc, 
and rectal V100 was 0.00 cc of the prescribed dose of 160 
Gy. After implanting the seeds, the PSA level decreased 
gradually, and the nadir was 0.4 ng/ml in April 2017. 
However, the PSA increased gradually, and it was 2.964 
ng/ml in January 2018. This value exceeded the Phoenix 
definition, indicating a possibility of biochemical failure 
[4]. Initially, we suspected that the increase in the PSA 
level was a bounce phenomenon and only observed the 
patient (i.e., no treatment was administered), but later 
on, the PSA level increased to 6.25 ng/ml and the patient 
complained of a right perineal mass with slight tender-
ness in April 2018. Pelvic MRI revealed a 2 cm perineal 
mass surrounded by the left obturator internus muscle, 
anal sphincter, and penile bulb (Figure 1). The radiologist 
diagnosed the mass as a small abscess, and we suspected 
an infection in the pelvis. Therefore, levofloxacin was ad-
ministered to the patient for 2 weeks; however, the PSA 
level did not decrease, and the size of the mass increased 
to 3 cm. Chest CT revealed mild mediastinal lymph node 
swelling, with a diameter of approximately 1 cm, but 
these findings were not sufficient to make a diagnosis 
of metastasis of prostate cancer. We did not observe any 
other metastasis on CT and bone scans in August 2018. 
Accordingly, we discussed the treatment course with the 
patient, which included surgery, radiation, and androgen 
deprivation therapy (ADT). We attempted to excise the 
nodule as a part of the first step in September 2018. The 
margin of the nodule was not clear, and we suspected tu-
mor invasion to the surrounding tissues, anal sphincter, 
and penile bulb. As we could not perform en bloc resec-
tion, we resected a part of the mass for histological diag-
nosis and placed titanium clips around the tumor location 
as a fiducial marker for radiation therapy. Histological 
examination of the lesion revealed an adenocarcinoma, 
similar to that previously identified on needle biopsy. 

Immunostaining for PSA was positive in the resected 
tissue specimen. However, considering the unusual clin-
ical course, we requested an expert urological patholo-
gist (T.T.) to reevaluate the original prostate biopsy and 
the perineal recurrence. Both samples were diagnosed as 
DAC, a subtype of prostatic adenocarcinoma (Figure 2). 
After surgery, the PSA level decreased slightly but grew 
again just 1 month later. MRI performed in November 
2018 revealed a tumor. We considered ADT as a concur-
rent treatment with radiation therapy. However, as the 
patient hoped to maintain his sexual function, we did 
not administer ADT. Moreover, we were concerned that 
the target for radiation therapy would be lost after tumor 
shrinkage due to ADT, despite placing the titanium clip 
markers. After reviewing the different radiation methods 
like stereotactic body radiotherapy (SBRT), we selected 
a high-dose-rate (HDR) boost to administer a high-dose 
of radiation directly to the tumor, and to avoid damag-
ing the skin and other healthy tissue. The patient under-
went a combination of external beam radiation therapy 
(EBRT) and HDR brachytherapy (HDR-BT) boost from 
December 2018 to February 2019. The perineal mass with 
the titanium clips as markers was identified using CT. 
This was the clinical target volume (CTV). The planning 
target volume (PTV) consisted of the perineal mass with 
the clips and 1-cm margins. The rectal wall, urethra, anal 
sphincter, and the previously treated prostate were con-
sidered as organs at risk (OARs). A total dose of 45 Gy 
in 25 fractions delivered with an energy of 10 MV, using  
3 dimensional (3D) conformal radiotherapy/image-guid-
ed radiation therapy (Figure 3). An additional dose of  
10 Gy in a single fraction was delivered to perineal mass 
with HDR-BT, 10 days after EBRT. The HDR-BT proce-
dure was performed under spinal anesthesia. After the 
perineal mass under transrectal ultrasound (TRUS) in 
the lithotomy position was confirmed, flexible plastic 
needles with stylets were inserted into the perineal mass 
under TRUS guidance, freehand, without a template. Af-
ter all the plastic needles were inserted, a CT using a 3D 
real-time planning system (Oncentra Brachy planning 
system, version 4.3, Elekta AB, Stockholm, Sweden) was 
performed. The perineal mass with titanium clips iden-

Fig. 1. Axial and sagittal T2-weighted pelvic magnetic resonance imaging scans showing a perineal lesion
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tified with CT was determined (CTV and EBRT). The 
whole perineal mass was contoured as the target vol-
ume, and the OARs included the rectum and urethra. 

A geometrical optimization method was used, and the 
prescribed dose was 10 Gy to the entire perineal mass. 
Graphical optimization was used to optimize the distri-

Fig. 2. A) Original prostate biopsy (hematoxylin and eo-
sin staining; magnification, 100×). B) Perineal recurrence 
(hematoxylin and eosin staining; magnification, 100×). 
C) Perineal recurrence (immunohistochemistry for pros-
tate-specific antigen; magnification, 100×) 

B

C

A

Fig. 3. Planning imaging and dose-volume histogram for the external beam radiation therapy plan 
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bution and to reduce the dose to the rectum. The treat-
ment was delivered using a MicroSelectron HDR (Elekta 
AB, Stockholm, Sweden) (Figure 4). With respect to skin 
toxicity from the treatment, the patient showed faint ery-
thema and experienced burning sensation on the perineal 
skin. These symptoms were classified as grade 1 in the 
common toxicity criteria of adverse events (CTCAE) ver-
sion 5. These symptoms were self-limiting without any 
treatment. While inserting the applicators for HDR-BT, 
we performed prostate biopsy to confirm local recurrence 
in the prostate after LDR-BT. However, no cancer cells 
were detected on the biopsy specimen from the prostate. 
Moreover, after the patient completed radiation therapy, 
the whole-body MRI conducted in March 2019 did not 
reveal any tumor in the perineal region. Nevertheless, 
the PSA level kept increasing and the mediastinal lymph 
node swelling increased to a diameter of 1.5 cm. Finally, 
we started ADT with leuprolide acetate in March 2019. 
However, the PSA level still kept increasing. The treat-
ment was changed to combination therapy with leupro-
lide acetate and abiraterone acetate in April 2019, after 
which the PSA level decreased rapidly and reached an 
undetectable range in December 2019. The present PSA 
value is < 0.008 ng/ml, with no evidence of locoregional 
recurrence in 10 months (Figure 5). In addition, the medi-
astinal lymph nodes swelling almost disappeared. 

Discussion 
Perineal recurrence after brachytherapy is an exceed-

ingly rare complication. The mechanism of perineal re-

Fig. 4. Planning imaging and dose-volume histogram for the high-dose-rate brachytherapy plan 

Fig. 5. Clinical course of the patient
BCF – biochemical failure 
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currence is probable tumor cell seeding from the needle 
tract rather than local lymphogenous or hematogenous 
metastasis. The presented patient showed a nodule in the 
left perineal region, and a positive core on needle biopsy 
was from the left peripheral zone. In addition, the tumor 
location was almost consistent with the location of where 
the needle tract was injected for seed implantation, indi-
cating that perineal recurrence developed due to tumor 
cell seeding from the needle tract. Moreover, tumor cell 
seeding along the needle tract is a rare complication after 
prostate biopsy. Volanis et al. reported that the incidence 
of tumor cell seeding after prostate biopsy was < 1% in 
42 patients, with needle tract seeding mainly after trans-
perineal biopsy [5]. However, that study included cases, 
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in which biopsy was performed using 14-gauge Tru-Cut 
needles. In fact, the incidence of perineal recurrence is 
unclear after transrectal ultrasound-guided transperineal 
prostate biopsy performed via an 18-gauge needle. A lit-
erature search conducted using PubMed from inception 
until June 5, 2020, indicated 148 records. The literature 
search restricted the language to English and the search 
terms included “prostate cancer”, “brachytherapy”, and 
“perineal”. Only three cases of perineal recurrence after 
brachytherapy were identified [6,7,8]. Hence, the inci-
dence of perineal recurrence after brachytherapy is unde-
termined. A summary of all cases of perineal recurrence 
after brachytherapy including the present case is shown 
in Table 1. The three previously reported patients did not 
experience any complications during the procedure, nor 
did they have any predisposing factors for needle tract 
seeding. In contrast, the presented patient had DAC of 
the prostate on pathological examination. Although 
poorly differentiated high-grade cancer is a risk factor of 
needle tract seeding [9,10], the present literature review 
for needle tract seeding after prostate biopsy showed 
that the relation between needle tract seeding and tumor 
differentiation was not clear. In the present case, an ex-
pert urological pathologist diagnosed both the primary 
and recurrent tumor as DAC. While the characteristics 
of DAC are not well-known, DAC is rare and aggressive 
[11]. In addition, DAC metastasis has been observed in 
less common sites of metastasis of prostate cancer, such 
as the lungs and brain [11,12,13] as well as the penis and 
testicles [14,15]. The present case showed mediastinal 
lymph node metastasis in addition to perineal recurrence. 
The perineal recurrence might have been induced owing 
to some unknown biological characteristics of DAC. Our 
case was the first case with DAC that showed a perineal 
recurrence after brachytherapy. The primary tumor in the 
prostate was under control with brachytherapy. There-
fore, a DAC case is still a candidate for brachytherapy. 
But considering our unusual metastasis site, DAC pa-
tients who undergo brachytherapy should obtain a more 
careful follow-up for metastasis than usual cases. More-
over, the response of DAC to ADT is controversial; some 
studies showed that DAC responds well to ADT [16,17], 
but the present case did not respond well to standard 

Table 1. List of reports of perineal recurrence after brachytherapy for prostate cancer 

Reference Year Age iPSA  
(ng/ml) 

cT Histology Original 
treat-

ments for 
prostate 

Number 
of seeds 

Number 
of  

needles 

Prescribe 
dose 

PSA  
nadir 

Time from 
BT to  

recurrence 

Treatments 
for perineal 
recurrence 

Teh et al. 2001 68 36.7 cT1c 3 + 3 = 6 BT (Gold) 
+ EBRT 

N.A. N.A. N.A. 0.8 4 years N.A. 

Eppinag 
et al. 

2014 59 6.4 cT1c 4 + 3 = 7 LDR-BT 
(125I) 

53 22 145 Gy 0.11 6 years VMAT 

Cooper 
et al. 

2018 59 10.3 cT2 3 + 4 = 7 LDR-BT 
(125I) 

85 31 145 Gy 2 11 years ADT 

Our case 2020 64 7.38 cT2a 4 + 3 = 7 
Ductal 

adenoma 

LDR-BT 
(125I) 

70 16 160 Gy 0.4 2 years Excised + 
HDR + EBRT 

+ ADT 

N.A. – not available, BT – brachytherapy, EBRT – external beam radiation therapy, LDR – low-dose-rate, VMAT – volumetric modulated arc therapy, ADT – androgen 
deprivation therapy, HDR – high-dose-rate 

ADT with leuprolide acetate. Consequently, we had to 
administer abiraterone acetate, a new strong androgen 
receptor inhibitor. Thus, the efficacy of ADT for DAC dif-
fers among cases. Most of the DAC cases were associated 
with conventional acinar adenocarcinoma [3]. Therefore, 
the efficacy of ADT for DAC might change depending on 
the proportion of acinar adenocarcinoma component. 

The interval between brachytherapy and perineal re-
currence varies greatly. The interval between brachyther-
apy and perineal recurrence in the three previously 
reported cases was 4 years, 6 years, and 11 years, respec-
tively. In the present case, the interval was only 2 years 
between the initial treatment and the perineal recurrence. 
This early recurrence might be caused by the aggressive 
nature of DAC. 

Various treatment strategies have been used for treat-
ing perineal recurrence after needle biopsy. The most com-
mon approach was local excision, but excision of perineal 
recurrence was potentially toxic and highly invasive [5].  
Owing to recent advances in radiotherapy techniques, 
small nodule-like perineal recurrences can be irradiated. 
A previous case of perineal recurrence was treated with ste-
reotactic volumetric modulated arc therapy (VMAT) [7].  
In the present case, we attempted to excise the nodule via 
a transperineal approach to determine the histology, but 
the nodule was strongly adhered to the anal sphincter 
and penile bulb. Hence, we resected a part of the nodule 
for histological examination and placed titanium clips as 
a fiducial marker for radiation therapy. After surgery, we 
selected EBRT-boosted HDR-BT to administer high doses 
to the residual tumor. Then, ADT started after radiation 
therapy. In another previously reported case, the nodule 
had become too small after ADT to accurately place fidu-
cial markers, and a CyberKnife ablation could not per-
formed [6]. Therefore, the time of ADT initiation should 
be considered carefully in patients for whom radiation 
therapy is planned. Our strategy of treating the perineal 
metastasis of the patient with mediastinal lymph nodes 
metastasis before using ADT may be controversial. How-
ever, in this case, the patient noticed and experienced 
tenderness in the area of the perineal mass. Finally, the 
patient became free from these perineal symptoms after 
our treatment. It is probable that the applied ADT result-
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ed in the disappearance of the perineal mass. However, 
when the perineal mass progresses to castration-resistant 
prostate cancer and there is a local recurrence, the pa-
tient can suffer from localized pain and urinary symp-
toms. The use of local radiation therapy can prevent any 
potential future complication and symptoms. Moreover, 
recent studies [18,19] have reported that radiation thera-
py for the primary site of metastatic prostate cancer can 
improve overall survival. Some other studies have de-
scribed that radiation therapy for a metastatic site can 
improve the patients’ prognosis [20,21]. Still, these re-
sults remain controversial. However, considering these 
outcomes, we expect that our radiation therapy for the 
perineal mass may have had a favorable influence on the 
patient’s clinical outcome. There is no standard therapy 
for this kind of rare complication, therefore, each patient 
must be examined individually for the best treatment ap-
proach. 

The clinical course of patients with perineal recur-
rence is not clear. Moul et al. described 6 patients who 
presented with perineal recurrence after needle biopsy. 
The authors reported that distant metastases were discov-
ered simultaneously or within 16 months in all patients, 
who died within a median of 36 months after the initial 
diagnosis [2]. The previously reported 2 cases with a per-
ineal recurrence after LDR-BT showed a good response to 
VMAT and ADT [6,7]. However, the observation period 
was too short to determine their prognosis. Because of the 
extremely limited number of reported cases with a peri-
neal recurrence after LDR-BT, it is difficult to determine 
the risk factors for poor prognosis. 

Conclusions 
The present case showed that biochemical failure 

after transperineal brachytherapy for prostate cancer 
should be considered as a perineal recurrence. DAC 
showed unusual sites of recurrence, such as the perine-
al and mediastinal nodes in the present case. Therefore, 
careful follow-up is needed after the treatment for DAC. 
The treatment with both EBRT and HDR-BT boost might 
be an effective option for treating a perineal recurrence of 
prostate cancer after brachytherapy. 
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