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Introduction
Definitive Radiotherapy (RT) is a modality of first-line treatment for patients with localized 

Prostate Cancer (PCa) [1]. Multiple randomized trials demonstrated that dose-escalation via 
Intensity-Modulated Radiation Therapy (IMRT) improves biochemical control and results in 
acceptable toxicity [2,3]. Lymph node is the second most common metastatic site (20% to 30%) 
in prostate cancer [4,5]. Currently, the standard management of patients with PSA failure is to 
restage them via CT, Magnetic Resonance Imaging (MRI) or bone scan. Accurate detection of 
disease foci provides opportunities for salvage treatments in those patients but remains challenging. 
Functional imaging techniques, such as multiparametric MRI [6], 11C- or (18F)-fluorocholine 
Positron Emission Tomography (PET) combined with computed tomography (chol-PET/CT) and 
MR lymphangiography with ferumoxtran are in clinical usage to identify local recurrence, regional 
and/or bone oligometastases [7].

Pelvic nodal recurrence after primary therapy is a negative prognostic factor and in such cases, 
surgery or radiotherapy can be proposed with a curative intent. Clinical benefit of radical surgery is 
yet unproven where radiotherapy can be a less invasive and harmful alternative with a satisfactory 
PSA control [8,9]. Coen et al. [10] suggested salvage therapy for those with locoregional recurrence 
due to their report that distant failures at 10 years and time to distant failure are associated with local 
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Abstract
Even in the current era of dose-escalated radiotherapy for prostate cancer, biochemical recurrence 
is common. Furthermore, biochemical failure is not specific to the site of recurrence. One of the 
major challenges in the management of prostate cancer patients with biochemical failure after 
radiotherapy is the early discrimination between those with locoregional recurrence only and 
those with metastatic disease. While the latter are generally considered incurable, patients with 
locoregional disease may benefit from emerging treatment options. Ultimately, the objective of 
salvage therapy is to control disease while ensuring minimal collateral damage, thereby optimizing 
both cancer and toxicity outcomes. Advances in functional imaging, including multiparametric 
prostate MRI, abdominopelvic lymphangio-MRI, sentinel node SPECT-CT and/or whole-body 
PET/CT have paved the way for salvage radiotherapy in patients with local recurrence, microscopic 
nodal disease limited to the pelvis or oligometastatic disease. These patients may be considered for 
salvage reirradiation using different techniques: prostate low-dose or high-dose rate brachytherapy, 
pelvic and/or lomboaortic image-guided radiotherapy with elective nodal irradiation, focal nodal or 
bone Stereotactic Body Radiation Therapy (SBRT). An individualized approach is recommended. 
The decision about which treatment, if any, to use will be based on the initial characteristics of 
the disease, relapse patterns and the natural history of the rising Prostate Specific Antigen (PSA). 
Preliminary results suggest that more than 50% of patients who have undergone salvage reirradiation 
are biochemically relapse-free with very low rates of severe toxicity. Large prospective studies with 
a longer follow-up are needed to confirm the promising benefit/risk ratio observed with salvage 
brachytherapy and or salvage nodal radiotherapy and/or SBRT for oligometastatic cases when 
compared with life-long palliative hormones.
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control. The risk of toxicity is decreased to an acceptable level via 
current radiotherapy techniques such as Image-Guided Radiotherapy 
(IGRT) and Intensity-Modulated Radiotherapy (IMRT) [11].

Herein we report a case of a patient with two pelvic nodal relapse 
treated with IMRT. Local control and toxicity profile were analyzed 
at 6 months.

Case Presentation
A 65 year old patient referred to urology clinic with 7 years of 

prostatism complaints. With a PSA value of 17 ng/ml he underwent 
a prostate biopsy. Pathology revealed prostate adenocarcinoma with 
a Gleason score of 3+3. Total body bone scan, abdominal ultrasound 
examination and a chest X-ray were negative for distant metastases. 
After biopsy, a laparoscopic radical prostatectomy with pelvic lymph 
node dissection was performed. Pathology revealed adenocarcinoma, 
Gleason Score 3+4, with extraprostatic extension, positive surgical 
margins in apex and base and 10 resected non metastatic lymph 
nodes. Post prostatectomy PSA was undetectable. He underwent 
adjuvant radiotherapy of 6,840 cGy in 38 fractions, 5 fraction per 
week, to prostatic fossa without any Gr 3 acute side effects. The patient 
was biochemically disease free until a PSA value of 0.93 in 10 months 
control. He was started hormone therapy (goserelin acetate 10.8 mg 
once a quarter) which lasted 2 years. A progressive rise went on for 
3 years. Control abdominopelvic MRI showed lymphadenopathies 
with contrast enhancement in bilateral internal iliac chain 18 mm 
× 14 mm × 20 mm in the right and 13 mm × 10 mm in the left. 
Androgen-deprivation therapy was switched to 22.5 mg leuprolide 
acetate and 50 mg bicalutamide. On follow up his 24th, 27th and 30th 
month PSA values were 7.41 ng/ml, 13 ng/ml, 5.48 ng/ml respectively. 
In the uro-oncology board he was regarded as hormone-resistant 
prostate carcinoma with a pelvic lymphatic recurrence and suggested 
a 68 Gallium prostate-specific membrane antigen positron emission 
tomography (68Ga-PSMA PET) to decide further treatment. 4.5 mci 
Ga 68 PSMA revealed a 1.4 cm heterogeneous lesion (SUV max: 6.3) 
in right parailiac region and a second lesion of 1.1 cm with SUV 
max 1.8 in left external iliac region. A local radiotherapy targeting 
the recurrent lymph nodes was decided by the uro-oncology board. 
Bilateral iliac lymph node areas were defined as Biological Target 
Volume (BTV) contoured with the help of a nuclear medicine expert 
in the PSMA PET CT with a safe margin (BTV+7mm) for Planning 
Target Volume (PTV)including set up and internal margin to the 
(Figure 1 and 2).

A dose of 6000cGy was prescribed in 30 fractions with 5 fractions 
per week to PTV. A rapid PSA response was detected from 5.48 ng/

ml to 3.26 ng/ml only 10 days after completion of radiotherapy. On 
his last follow up (3 months) PSA was 1.69 ng/ml. On pelvic MRI 
a 25 mm×15 mm lesion in the right internal obturator chain and 
another 15 mm×25 mm lesion lying beneath left external iliac vessels 
revealing degenerated lymphadenopathy.

Discussion
Many studies analyzed pelvic failures after radical treatment in 

prostate carcinoma [12,13]. Androgen deprivation therapy is the 
standard of care for patients with rising PSA levels after radiotherapy. 
However it leads to erectile dysfunction, decreased libido, 
gynecomastia, hot flashes, osteoporosis and metabolic syndrome 
[14]. All patients eventually progress to castrate resistant prostate 
cancer and develop metastases. Surgery is a possible but invasive 
modality to after primary treatment and is still a concern of debate 
[14,15]. Occult local, nodal or oligometastatic relapses detected with 
functional imaging, allow targeted radiotherapy (as opposed to blind 
prostate bed radiotherapy after radical prostatectomy) with very low 
rates of severe toxicity. A PSA rise after radical treatment warrants 
defining the pattern and location of failure. 11C choline PET/CT 
or 68Ga-PSMA PET have the potential to detect isolated nodal 
recurrence even alter the management in approximately half of the 
patients [16,17]. After confirming studies reporting radiotherapeutic 
plan change in 50.7% and 56.3% respectively in the patients with 
PSA persistence or recurrence; authors suggested 68Ga-PSMA-11 
PET/CT as a requisite for detecting prostate cancer lesions in both 
treatment naive, recurrent or refractory cases and individualizing 
radiotherapeutic management [18, 19]. Therefore, we suggested 
deciding the treatment with a 68Ga-PSMA PET/CT in our case.

High sensitivity and specificity of new imaging techniques 
encouraged chol-PET/CT fusion with multiparametric MRI for 
oligometastatic disease [20]. Meijer et al. [21] showed an IMRT plan 
with simultaneous integrated boost through 42 Gytoan elective pelvic 
target volume, and a boost to 60 Gy based on the location of the MR 
lymphangiography-positive lymph nodes was feasible [21].

Increased accuracy in lymph node metastases mapping allowed 
more targeted salvage radiotherapy [22]. After the introduction 
of SBRT to the radiotherapy era some selection criteria such as 
controlled primary, favorable histology, limited metastatic disease, 
metachronous appearance of metastasis, young age and high 
performance status is suggested to select accurate cases [23]. Our 
case had a high performance status, and only two pelvic lymph node 
relapse 68Ga-PSMA PET/CT.
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Figure 1: PTV and normal tissues on the PET-CT and planning CT fusion images.
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There is scarce data on irradiation of lymph nodal recurrent 
disease in prostate cancer but freedom from biochemical relapse at 
3 years in nearly half of the patients is reported by short-term data 
[24,25]. First reports on this issue have been published in the last 
decade. Jereczek-Fossa et al. [26] reported no local recurrence; but 
clinical out-field progression in 5 patients and regional lymph node 
progression in 3 patients with a mean follow-up of 18.6 months 
in 14 patients treated for isolated lymph node recurrence from 
prostate cancer. There is no consensus on doses and volumes to 
prescribe [27,28]. Some considered useful to treat all pelvic and/or 
retroperitoneal nodes besides treating only the PET-positive node is 
thought to be inadequate by some others. We prescribed a radical 
dose (60Gy) to the BTV.

Conclusion
The hallmark of local radical therapy in oligometastatic cases 

is to select appropriate candidates. It is generally accepted that the 
solitary or few metastases in that target metastatic organ can be cured 
for patients who has the primary cancer and regional nodes under 
control [29]. In such circumstances radiotherapy can be a reasonable 
choice for local control of oligometastatic focal disease. As the reports 
are sparse treatment with salvage brachytherapy or salvage SBRT out 
of a clinical trial, must be performed in experienced teams.

This case is important due to the rapid PSA response after 
local radiotherapy with a Ga-68 PSMA PET-guided target volume 
delineation of two pelvic relapsed lymph nodes although he was 
hormone resistant. We believe this individual case, will expand the 
discussions on new treatment options in such patients and encourage 
further investigations to more accurately and sensitively identify the 
patients who may benefit [11].
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Figure 2: The 3D image of delineated two pelvic lymph nodes and normal tissues.
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