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Background:

The clinical behavior of cT4 prostate cancer is poorly understood. Previous studies have 

historically grouped patients with T4 disease with those with other locally advanced 

presentations such as extraprostatic extension (cT3a) and seminal vesicle involvement 

(cT3b) (1). Data remain limited regarding the natural history of clinical T4 prostate cancer 

and its patterns of locoregional spread. Recent evidence showing improved survival rates 

after local and systemic therapies suggests that more patients with T4 prostate cancer 
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may benefit from local therapy (2–4). Specifically, use of external-beam radiation therapy 

(EBRT) was found in two large randomized trials to provide survival advantages over 

hormone therapy alone for patients with high-risk disease (5, 6). The Radiation Therapy 

Oncology Group (RTOG) contouring atlas recommends that elective pelvic nodal irradiation 

for prostate cancer include treatment of the presacral LNs in the subaortic region and the 

distal common iliac nodes up to the L5/S1 interspace, with the contours for the external iliac 

nodes extending to the top of the femoral head and those for the obturator nodes to the top 

of the symphysis pubis (7). Whether these nodal targets should be modified depending on 

local disease invasion is unknown. We therefore attempted to identify common sites of nodal 

disease presentation and failure for patients presenting with cT4 prostate cancer.

Methods:

With the approval of our Institutional Review Board, we retrospectively identified all men 

who presented with treatment-naive cT4 prostate cancer, had available pelvic imaging for 

review, and received treatment at our institution from 1996 through 2018. Prostate cancer 

diagnosis was confirmed by review of pathology slides by a genitourinary pathologist. 

Initial disease staging for all patients consisted of a baseline bone scan and pelvic imaging 

(computed tomography [CT] or magnetic resonance imaging [MRI]). T4 disease was 

confirmed based on findings from physical examination, cystoscopy, examination under 

anesthesia (e.g., cystoscopy or rectal ultrasonography), imaging or combination thereof. 

LN involvement and location at diagnosis were reviewed by a genitourinary radiologist 

(TKB). All patients’ follow-up scans were also reviewed and based on LN size, imaging 

characteristics, progression/regression characteristics on systemic therapy, LN failure sites 

were recorded. For patients who underwent pelvic LN dissection, any pathologically 

involved LNs and their anatomic locations were recorded. A total of 103 patients met 

these criteria with a median follow up of 8 years (range 0.5–14 years). Baseline patient 

characteristics are summarized in Table 1. LN involvement either upfront or at recurrence 

were considered in this analysis. Pelvic LN echelons were defined as per the RTOG 

contouring consensus (7). Descriptive statistics were used to present patient characteristics. 

Proportion of LN region involvement was compared via Chi-square test. All tests were two 

sided with p-value <0.05 considered significant. Statistical analyses were done using JMP 

Pro ver. 15 and SAS ver. 9.4 (both Cary, NC).

Results:

Patients with any rectal involvement at diagnosis (n=42) had a significantly increased rate 

of perirectal and mesorectal LN involvement compared with those who did not (n=61) 

(45% vs 26% p <0.05) (FIGURE 1). No other LN stations were significantly associated 

with local disease organ invasion (all P>0.05). The perirectal and mesorectal nodal echelons 

are not part of the standard pelvis EBRT field and are therefore underdosed, especially 

when intensity-modulated radiation therapy is used (FIGURE 2). Furthermore, standard 

LN dissection conducted as part of prostatectomy and pelvic LN dissection include the 

external iliac, obturator, hypogastrics +/− presacral lymph nodes. This pattern of perirectal 

and mesorectal involvement with rectal invasion was present in patients presenting with 

non-metastatic or metastatic disease (Supplement Figure1). In contrast, the presence of 
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bladder or pelvic side wall involvement was not associated with a distinct pattern of LN 

disease (all P>0.05), although only a few patients in this study (11 [11%]) had pelvic 

side-wall involvement.

Discussion:

The role of neoadjuvant and local therapy for T4 prostate cancer is being actively 

investigated (2, 8, 9). Our findings suggest that men presenting with clinical T4 prostate 

cancer with rectal involvement who are to receive definitive local therapy may benefit either 

from adjustment of pelvic EBRT fields to encompass the mesorectal and perirectal lymph 

nodes or from surgical removal of the involved nodes. Although adjusting radiation fields in 

response to invasion of surrounding organs is common for cancer of other pelvic organs, this 

issue has not been addressed in prostate cancer (10).

Our study had both limitations and strengths. Aside from the inherent limitations of a 

single-institution retrospective study, histologic confirmation of nodal disease was not 

routinely obtained. Furthermore, our sample size does limit the number and complexity of 

multivariate analyses that can be done, and thus we have chosen not to pursue such analyses. 

However, all patients initial and follow-up imaging were subject to thorough evaluation 

by experts in prostate imaging and radiation therapy. Second, most of our baseline and 

follow-up imaging involved either CT or MRI. Advanced prostate cancer imaging modalities 

such as choline or prostatespecific membrane antigen positron emission tomography/CT 

scans were not routinely used. Their increased sensitivity and specificity may be helpful for 

detecting more peri-rectal or mesorectal disease in such patients (11). The strength of this 

study is its inclusion of a large, relatively homogenous group of treatment-naive patients 

with an upfront diagnosis of T4 prostate cancer; previous studies have included patients with 

a variety of advanced T categories, including T3a and T3b. Moreover, with a total of 103 

patients and a median follow-up period of 8 years, the current analysis represents one of the 

largest series with the longest follow-up. Finally, the current analysis was the first to our 

knowledge to address patterns of nodal disease in patients with clinical T4 prostate cancer.

Conclusion:

In summary, we found that patients who presented with T4 disease with rectal involvement 

had higher rates of perirectal and mesorectal LN involvement. Therefore, perirectal and 

mesorectal LN coverage should be considered for patients receiving definitive radiation 

therapy or pelvic LN dissection.
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Figure 1. 
Local tissue invasion at baseline and percentages of perirectal and mesorectal lymph node 

involvement in 103 men with T4 prostate cancer. A total of 45% of patients with any rectal 

involvement at diagnosis had perirectal or mesorectal nodal disease compared with 26% of 

those with no rectal involvement at diagnosis. P=0.045
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Figure 2. 
Axial view of an intensity-modulated radiation therapy plan encompassing the prostate 

(light blue colorwash) and pelvic lymph nodes (red colorwash) for a patient with rectal 

involvement. Involved mesorectal and perirectal lymph nodes (contoured in red) fall outside 

the usual pelvic field and are therefore underdosed.
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Table 1

Patient Baseline characteristics

Characteristics Value or No. (%)

Age, years

 Mean 63

 Median 62.4

 Range 40–88

Initial PSA Level, ng/mL

 Mean 58

 Median 17.5

 Range 0.5–900

Tumor Histology

 Adeno (NOS) 81 (79)

 Adeno (ductal) 9 (9)

 Small Cell 6 (6)

 Other (NE, sarc, sq) 7 (7)

Grade Group

 2 1

 3 4

 4 15

 5 77

 N/A (small cell histology) 6

Organ(s) Involved

 Bladder 54 (52)

 Bladder & rectum 24 (23.3)

 Bladder & PSW 2 (2)

 Rectum 14 (14)

 Rectum & PSW 1 (1)

 PSW 5 (5)

 Bladder, rectum & PSW 3 (3)

Disease Stage

 T4N0M0 24 (23)

 T4N1M0 22 (21)

 T4NanyM1 57 (55)

Initial N Category

 0 26 (25)

 1 77 (75)

Initial M Category

 0 46 (45)

 1a 13 (13)

 1b 38 (37)

 1c 6 (6)
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Abbreviations: NOS, not otherwise specified; duct, ductal; other, neuro-endocrine, sarcomatoid, squamous; PSW, pelvic sidewall.
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