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Abstract

Stereotactic body radiation therapy (SBRT) for localized prostate cancer delivers high doses per
fraction, making dose constraints to the rectum and other organs at risk critical during treatment
planning. This study evaluated the association between prostate-rectum separation achieved with a
biodegradable balloon rectal spacer at different anatomical levels and corresponding organ-at-risk
dose patterns. Thirty-three patients underwent transperineal balloon spacer implantation followed
by SBRT to 36.25 Gy in five fractions. Prostate-rectum separation at the apex, midgland, and base was
measured on CT and/or MRI and categorized as <10 mm, 10-14 mm, or 214 mm. Rectal dose-volume
parameters and mean doses to the rectum, bladder, and penile bulb were assessed using linear
regression analyses and group comparisons at 14 mm separation. Mean prostate-rectum separation
was 16.6 mm overall, with minimal high-dose rectal exposure observed. Increasing separation was
associated with reduced rectal dose-volume parameters at the apex and midgland, while greater base
separation corresponded primarily to lower bladder mean dose. Increased apical separation was also
associated with reduced penile bulb mean dose. No acute gastrointestinal toxicity was observed, and
genitourinary toxicity was limited to low-grade events. These findings indicate that prostate-rectum
separation varies by anatomical level and is associated with distinct organ-at-risk dose relationships
in prostate SBRT.

Keywords: localized prostate cancer; stereotactic body radiation therapy; biodegradable balloon
rectal spacer; prostate-rectum separation; organ-at-risk dose

Introduction

Stereotactic body radiation therapy (SBRT), typically delivered in 25 Gy fractions, has emerged
as an ultra-hypofractionated option for localized prostate cancer with disease control and late
gastrointestinal (GI) toxicity comparable to conventional fractionation and moderate
hypofractionation (1). By concentrating dose into fewer sessions and using even larger doses, SBRT
reduces clinic visits and institutional resource utilization, improving patient convenience and system
efficiency (2). The large dose per fraction may also favor the low alpha/beta ratio of prostate cancer.
Nevertheless, given the rectum’s immediate proximity to the prostate, concerns persist regarding
unintentional rectal irradiation which may result in both early and late rectal toxicity after prostate
SBRT. Warranting continued surveillance, standardized reporting and strict adherence to rectal dose-
volume constraints is therefore essential to SBRT plan quality (2), (3).

Rectal spacers that are placed between the prostate and rectum have emerged as an effective tool
to increase the distance between these anatomical structures in order to limit radiation-induced rectal
injury (4), (5) (6).

While the dosimetric benefit of rectal spacing has been established in broad terms (5) (6), (7) (8),
questions remain regarding spacer placement, its geometry, and the ability to provide a uniform base
to apex separation of the prostate, and how these factors affect rectal dose distribution (9).
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Particularly, this separation is pertinent at the prostate apex, where the gland lies in close proximity
to the anterior rectal wall, and positional deviations may result in increasing rectal dose exposure
(10). Evidence ais limited in addressing whether separation at specific anatomical landmarks confers
greater dosimetric benefit.

The present study was designed to evaluate the physical spacing between the prostate and the
rectum and its association with rectal dose sparing, particularly at the inferior portion of the prostate,
in patients undergoing SBRT with the Bioprotect balloon spacing apparatus.

Methods

Patients and Simulation

Thirty-three consecutive patients with localized prostate cancer (clinical stage T1-T2NOMO0) who
underwent SBRT were followed. Risk classification was assigned according to the National
Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology for Prostate
Cancer, version 2.2021 (11). All patients had low- or intermediate-risk diseases. The study was
approved by the institutional review board. All patients were consented and implanted with a
biodegradable balloon spacer (The BioProtect Balloon Implantation System, BioProtect Ltd.) that was
positioned between the prostate and rectum under local anesthesia using transrectal ultrasound
guidance (5). Computed tomography (CT) simulation and Magnetic Resonance Imaging (MRI) were
done approximately one week after spacer implantation. Patients were scanned in the supine position
with 1-mm slice thickness reconstruction. Patient’s preparations included full bladder and empty
rectum.

Treatment Planning

Treatment planning was done using Eclipse (Varian Medical Systems, Palo Alto, CA, USA) and
Pinnacle (Philips Medical Systems, Fitchburg, WI, USA). The prostate, organs at risk (OAR), and
the balloon spacer were delineated on the planning CT images. The clinical target volume (CTV) for
low-/ intermediate-risk patients comprised the prostate and proximal 2 cm of the seminal vesicles
(SVs) according to the risk classification. The planning target volume (PTV) was generated by adding
a margin of 3 mm posteriorly and 5 mm in all other directions around the CTV.

Radiotherapy

SBRT total dose of 36.25Gy was delivered to the PTV in five fractions of 7.25Gy each, to 95% of
the PTV volume every alternate weekday. Dose constraints for organ at risk were V36.25 Gy <5%,
32.625 Gy <11%, V29 Gy <20%, V27.19 Gy <25%, V18.13 Gy <50% for rectum, V36.25 Gy <8%, V18.13
Gy <40%, V37 Gy <5 cc for bladder, and V29.5 Gy <50% for penile bulb (PB). Cone-beam computed
tomography (CBCT) was obtained daily for patient setup verification, and at the completion of the
SBRT course to evaluate spacer position stability and anatomical consistency throughout treatment.

Prostate-Rectum Separation

Prostate-rectum spacing was assessed in axial plane at mid-gland (center of the CTV), apex, and
base. The mid-gland was defined as the central slice of the contoured prostate. To avoid partial-
volume effects at the extremes of the gland, the apical plane was defined as 0.5 cm superior to the
most caudal prostate slice and the base plane 0.5 cm inferior to the most cranial slice, as previously
described (12). On each axial plane, spacing was measured at midline as the linear distance between
the posterior prostate surface and the anterior rectal wall (Figure 1).
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Figure 1: Sagittal MRI (A) defines the base, midgland, and apex levels. The base plane is 0.5 cm caudal to the most superior axial slice, the apex
plane is 0.5 cm cranial to the most inferior axial slice, and the midgland is craniocaudal midpoint. The anterior-posterior prostate-rectum distance
was measured on axial MRI at the rectal midline.

Patients were stratified into three spacing categories at each axial level, defined clinically by
prior studies that established a target separation of 10-14 mm (5), (8), (13) so the medium group was
defined within this range, with the corresponding small and large groups <10 mm and >14 mm,
respectively. Mean rectal and bladder doses (Dmean), defined as the average dose delivered to each
organ, and rectal dose-volume histogram parameters V18.25 to V36.25 Gy, were compared across
spacing categories to evaluate the association of perirectal separation with rectal and bladder dose
distributions.

Follow-Up Protocol

Patients were seen every 3-6 months after SBRT completion. Acute genitourinary (GU) and GI
radiation toxicities occurring within 90 days after SBRT completion were confirmed based on the
Common Terminology Criteria for Adverse Events (CTCAE) version 4.0, and included urinary
frequency, retention, urgency, urinary tract pain, and incontinence, occurring within 90 days after
SBRT. Acute GI toxicity was defined as intestinal-related symptoms occurring within 90 days.

Statistical Analysis

Descriptive statistics were used to summarize patient, treatment, and dosimetric characteristics,
with continuous variables reported as mean, standard deviation (SD), median, interquartile range
(IQR), and range as appropriate.

Dose-volume relationships were evaluated using linear regression models, in which rectal Vx
values (V18.25- V36.25 Gy) and mean and maximum doses to the rectum, bladder, and penile bulb
were modeled as functions of prostate-rectum separation at the apex, midgland, and base.

In a secondary analysis, prostate-rectum distance at each anatomical level was dichotomized as
<14 mm versus 214 mm. Differences in mean percentage rectal volume at each dose level and in
organ-at-risk and mean doses were compared between spacing groups using two-sided t-tests). All
statistical tests were two-sided, with p<0.05 considered statistically significant. Analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC, USA).
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Results

The patients mean age was 72 years with a mean PSA of 8.4 ng/mL. The majority of patients had
intermediate-risk disease, characterized by Gleason 7 (55%) and clinical stage T1c (55%). The mean
baseline IPSS (International Prostate Symptom Score) was 13.9, with moderate symptoms
predominating and severe symptoms infrequent. The mean (SD) prostate volume was 56.7 (16.6)cc,
while bladder and rectal volumes averaged 356.7 (288.9)cc and 67.7 (22.6)cc, respectively.

Post-implant dosimetric and anatomical parameters are summarized in Table 2. Rectal DVH
values decreased consistently across escalating dose levels, with a mean rV18.25 Gy of 8.0% declining
to 0.08% at rV36.25 Gy. The mean rectal dose was 6.7%. Bladder and penile bulb mean doses were
8.0% and 3.9%, respectively. Prostate-rectum separation achieved by the spacer averaged 16.6 mm
across the gland, with mean apical, midgland, and basal distances of 15.9 mm, 17.1 mm, and 17.3 mm,
respectively. All baseline, dosimetric, and spacing parameters are summarized in Table 1.

Table 1. Clinical Characteristics and Post-Implant Dosimetric Parameters. Abbreviations: SD, standard
deviation; IQR, interquartile range; PSA, prostate-specific antigen; IPSS, International Prostate Symptom Score;

AUA, American Urological Association; DVH, dose—volume histogram; OAR, organ at risk.

Characteristics Mean (SD) Median (IQR) Min, Max
Age (y)
72.12 (6.65) 73 (6.0) 47,85
PSA (ng/mL)
8.40 (3.78) 6.8 (5.3) 33,178
Gleason Score, n (%)
6 10 (30.30%)
7 18 (54.55%)
>8 5 (15.15%)
Clinical T-Stage, n (%)
Tlc 18 (54.55%)
T2a 9 (27.27%)
T2b 6 (18.18%)
IPSS Score
13.85 (7.14) 14.0 (11.0) 1,25
AUA symptom score, n (%)
0 1 (3.03%)
1-7 (mild) 13 (39.39%)
8-19 (moderate) 16 (48.48%)
20-35 (severe) 3 (9.09%)
Prostate Volume (cc)
56.70 (15.46) 51.60 (17.27) 35.4,107.46
Bladder Volume (cc)
293.29 (275.12) 160.8 (339.3) 19.53,120.3
Rectal Volume (cc)
68.03 (20.96) 68.7 (23.66) 19.53,120.3
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Post-Implant Rectal DVH (%)
rv18.25 Gy 8.02 (3.68) 7.97 (4.04) 1.35,18.43
rv21.75 Gy 5.27 (3.11) 5.46 (4.04) 0.47,15.18
rv25.38 Gy 2.93 (2.59) 2.62 (2.72) 0.06, 12.01
rv29 Gy 1.18 (1.30) 0.88 (1.88) 0.00, 5.50
rv32.63 Gy 0.46 (0.78) 0.09 (0.61) 0.00, 3.39
rv36.25 Gy 0.08 (0.22) 0.00 (0.04) 0.00, 1.10
Rectal Mean Dose 6.71 (4.15) 5.91 (5.10) 0.54, 19.36
Post-Implant OAR Dose Volume (%)
Bladder Mean Dose 8.04 (3.77) 8.72 (5.29) 1.22,15.69
Penile Bulb Mean Dose 3.92 (3.09) 2.47 (3.36) 0.55,12.61
Post-Implant Prostate—-Rectum Separation (mm)
Apical Distance 15.93 (4.30) 16.33 (5.22) 3.60, 24.45
Midgland Distance 17.12 (4.69) 17.21 (6.10) 6.94, 25.90
Base Distance 17.25 (8.05) 15.29 (7.55) 2.78,39.14
Average Distance 16.63 (3.55) 16.02 (3.82) 11.04, 23.83

Prostate-Rectum Distance

Prostate-rectum distance varied across anatomical levels. At the apex, two-thirds of patients
(67%) achieved 214 mm spacing, while 15% each had <10 mm and 10-14 mm separation. At the
midgland, most patients (70%) had >14 mm spacing, with fewer showing 10-14 mm (21%) or <10 mm
(6%). At the base, 214 mm spacing was observed in 61% of patients, whereas <10 mm and 10-14 mm
separation was each present in 18%. Overall, 214 mm spacing predominated across all planes.

Anatomical-Level Dose Response to Spacer Separation

For both apex and midgland, increasing perirectal distance was associated with a progressive
reduction in rectal volume. At the apex, patients with 214 mm spacing had significantly lower rectal
volumes at 29 Gy, 32.63 Gy, and 36.25 Gy compared with those with <10 mm or 10-14 mm spacing
(p=0.004, p=0.021, and p=0.022, respectively). The increased apical separations was also significantly
associated with lower rectal Dmean (p < 0.001), with no significant change at the midgland or base (p
=0.520 and 0.397, respectively). (Figure 2, Table 2).

At the midgland, patients with 214 mm spacing had lower rectal volumes at 29 Gy (p=0.023) and
32.63 Gy (p=0.006). At lower dose levels (18.25, 21.75, and 25.38 Gy), rectal volumes tended to
decrease with greater spacing, but differences did not reach statistical significance (all p>0.3). At the
base, none of the rectal dose-volume endpoints differed significantly between spacing groups (all
p=20.54) (Figure 3, Table 2).

Table 2. Rectal, bladder, and penile bulb dosimetry by prostate-rectum separation (<10 mm, 10-14 mm, >14 mm)
at the apex, midgland, and base. Values are mean * SE; bold p-values indicate statistically significant differences

between spacing groups.

Bladd | Penil
1 er e
Dose | Dose | Bulb
(Gy) (Gy) | Dose
(Gy)

Rectal Dose Volume Recta
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Anatomic | Separati | 18.25 21.75 2538 29.0 32.63 36.25 Gy [Dm | Dmean | Dmean
al Level on Gy Gy Gy Gy Gy (mean * | e | (mean | (mea
(mea (mea (mea (mea (mea SE) (m | =SE) n ot
n + n £ n +* n +* n = ea SE)
SE) SE) SE) SE) SE) n+
SE)
Apex <10mm | 9.0 6.5 3.9 2.4 1.1 03(02)% |[13. | 84 9.9
(0.8) (0.2) (1.6) (0.8) (0.7) 1 (2.5) (1.4)
% % % % % 2.
6)
10-14 8.6 5.4 3.3 2.0 0.8 010.1)% |87 |76 4.8
mm (1.5) (0.6) (0.6) (0.3) (0.5) (1. | (1.5) (0.5)
% % % % % 0)
2l4mm |77 5.0 2.7 0.8 0.2 0.03 (0.0)% | 5.2 | 8.0 2.7
(0.7) (0.7) (0.6) (0.1) (0.0) 0. ](0.8)
% % % % % 8)
p-value | 0479 0.471 0417 0.004 0.021 0.022 <0. [ 0.946 | <0.00
001 1
Midglan | <10 mm | 8.5 6.8 4.6 3.2 1.8 0.504)% |15. | 11.3 8.0
d (2.0) (04) (050 (0.0) (0.3) 8 (1.2) (4.6)
% % % % % G.
5)
10-14 8.2 5.5 3.3 1.6 0.8 0.06 (0.0)% | 5.8 | 9.6 3.2
mm (0.7) (0.6) (05) (0.3) (0.3) (1. |1 @15) (0.9)
% % % % % 3)
2l4mm | 8.0 5.0 2.7 0.8 0.2 0.05(0.0)% |62 7.3 3.8
(0.8) (0.7) (05) (0.2) (0.0) 0. ](0.8) (0.6)
% % % % 7)
p-value | 0.799 0.575 0.370 0.023 0.006 0.165 0.5 [ 0.075 ] 0.700
20
Base <l0mm | 7.6 4.5 2.5 1.1 0.3 0.07 (0.0)% | 8.5 | 11.0 3.7
(0.4) (04) (0.0) (0.6) (0.2) 2. 110 (2.1)
% % % % % 1)
10-14 8.4 6.1 3.0 0.8 0.5 0.02 (0.0)% | 6.8 9.3 4.5
mm (1.0) (09) (0.6) (0.5 (0.5) (2. 1(0.9) (0.9)
% % % % % 2)
>14mm | 8.0 5.2 3.0 1.2 0.5 0.1(0.1) 6.3 170 3.8
(1.0)y (0.8) (0.6) (0.3) (0.2) (1. |(0.8) (1.0)
% % % % % 0)
p-value | 0987 0942 0.803 0.569 0.811 0.539 0.3 [0.025 |0.813
97
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Figure 2: Mean rectal (A), bladder (B), and penile bulb (C) dose by perirectal separation (<10 mm, 10-14 mm, >14 mm) at the apex, midgland,
and base. Bars show mean dose values; significant differences between spacing groups at each anatomical level are indicated (p-values shown).
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Figure 3: Rectal dose-volume distributions at three anatomical levels. (A) Apex, (B) Midgland, and (C) Base. Mean rectal volumes (%) are
presented by dose level (18.25-36.25 Gy) for three categories of prostate-rectum separation: <10 mm, 10-14 mm, and >14 mm. Error bars
indicate standard error, asterisks indicate statistically significant differences.

Bladder Dmean was not found to be associated with apex and midgland spacing (p = 0.946 and
0.075). However, higher separation at the base was found to be associated with a significant reduction
in bladder Dmean (p =0.025). Penile bulb Dmean showed a pattern similar to the rectum, with
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significantly lower dose at the apex as separation increased (p< 0.001), and no significant differences
at the midgland or base (p = 0.700 and 0.813).

Spacer Stability

The mean spacer balloon volume was 15.3 + 0.37 cc at simulation and 14.7 + 0.37 cc at the end of
treatment (3.9% decrease, p = 0.09). The mean prostate-rectum distance, measured at a consistent
central axial level through the prostate, was 1.67 + 0.04 cm at simulation and 1.63 + 0.04 cm at the end
of treatment (2.4% decrease, p = 0.3).

Safety

Among 33 treated patients, no acute GI or rectal toxicities were observed, and no spacer- or
procedure-related adverse events were reported. Acute grade 1 GU toxicities occurred in 3 patients
(9%), consisting of mild, transient urinary symptoms such as dysuria or nocturia, all resolving to
baseline by the three-month follow-up.

Late GU toxicities were observed in 2 patients (6%). One patient with history of transurethral
resection of a bladder tumor (TURBT) experienced grade 1 dysuria at eight months post radiation
therapy (RT), and one patient experienced urinary leakage at four months post RT and was diagnosed
with grade 2 radiation cystitis at six months.

Discussion

This report is the first to evaluate the utilization of the balloon rectal spacer in the SBRT
setting and its benefit on rectal dose distribution at the anatomical levels of the prostate’s apex, base,
and mid-gland. Since the rectal wall lies directly behind the prostate and is separated only by the thin
Denonvilliers’ fascia, the treatment target frequently abuts the anterior rectal surface (14), making the
apex a critical region for rectal protection. In our study, greater apical separation corresponded with
lower rectal dose. Analysis of Dmean rectum and Dmean bladder showed that separation at the apex
and midgland was significantly associated with rectal dose reduction, whereas separation at the base
did not reach significance. In contrast, bladder dose was not associated with apex distance but
declined with increasing separation at the midgland and base. These findings support an anatomical
level dependency effect, with apical separation as the principal determinant of rectal protection, and
more cranial, a base directed separation contributing more to bladder sparing. Moreover, since the
apical spacing is increased with the use of the balloon, this separation may shift the high-dose region
away from the penile bulb which is located inferiorly and slightly posterior to the prostatic apex (with
its superior surface adjacent to the inferior aspect of the planning target volume) (15), (16). Hence,
this separation provides an effective protection from the SBRT steep dose gradient, resulting in penile
bulb Dmean reduction.

Our results extend the geometric principles described by King et al. (10). In their secondary
analysis of a randomized hyaluronic-acid spacer trial, apical spacing was identified as the only post-
implant characteristic independently associated with rectal V30 and early bowel quality-of-life
outcomes, and patients with apical spacing at least 10 mm had fewer bowel declines than those with
spacing below 10 mm. In our SBRT cohort, stratification into <10 mm, 10-14 mm, and >14 mm showed
a progressive reduction in rectal dose at the apex and midgland, both in Dmean and across the rectal
DVH, whereas DVH at the base were largely overlapping. These findings support the 210 mm apical
threshold reported by King et al and indicate that additional, though more modest, rectal dose
reduction can be achieved with apical spacing beyond 14 mm, while base spacing has limited
influence. Consistent with this apical concept, Narukawa et al. (17) demonstrated in proton beam
therapy that achieving greater apex separation (7.5 mm) with a modified hydrogel technique
produced stepwise reductions in rectal V30-60 and lower rates of GI toxicity. Together, these data
from SBRT, IMRT, and proton therapy support the value of apical spacing in rectal protection, while
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suggesting that the contribution of base separation and bladder and penile bulb dose modulation
warrants further prospective study to be fully established.

Anatomical and pathological evidence further support the importance of apical spacing (18), (9),
(19). Multiparametric MRI and whole-mount studies show that dominant intraprostatic lesions
commonly arise in the peripheral zone with posterior-inferior extension toward the apex, which is
also a frequent site of local recurrence (20), (21). The association between the rectal displacement at
the prostate base and the radiation dose was less seen and can be explained anatomically as the
seminal vesicles naturally increase the distance between the prostate and rectum (Figure 4). This
diminishes the added benefit of further rectal displacement (22).

A B

Figure 4: Representative SBRT plan showing (A) three-dimensional and (B) sagittal views of the prostate
(orange), rectum (red), and balloon spacer. The numbered color scale on the left indicates isodose levels (113.1%
white, 110.3% red, 105.0% yellow, 100.0% green, 90.0% orange, 80.0% green, 50.0% yellow). The 3D view (A)
shows the high-dose region (113.5%) confined within the prostate, while the sagittal view (B) shows greater
balloon-induced spacing at the apex, where the prostate lies closest to the rectum, and wider natural separation at
the base.

Adequate target coverage is critical for tumor control. When SBRT, techniques are utilized
without rectal spacing, the radiation dose is often limited, when prioritizing OARs. This may
necessitate reducing the posterior treatment margin at the apex, in order to meet the rectal
constraints, and minimize the rectal radiation exposure (23). This balance between treatment
efficiency and safe radiation delivery without increasing the risk to nearby healthy tissues and side
effects is further vital in dose-escalated RT such as with a simultaneous integrated boost(SIB). In our
cohort, no replanning was required. With the utilization of the balloon, the temporary expansion of
the prostate-rectal distance remained stable with a decrease of 2.4% mm and 3.6% cc in the perirectal
distance at mid-gland and the balloon volume, respectively, as measured between simulation and
treatment completion. These findings and are aligned with previous studies (5), (24), (25).
Importantly, the displacement achieved at implantation was maintained across all fractions, enabling
the preservation of the full target margin while keeping rectal exposure within tolerance. This
geometric consistency is particularly important in SBRT, where only a few high-dose fractions
determine total biological effect (26). While rectal spacers are designed to physically push the rectum
away from the prostate, the created space may vary and is often affected by the spacer size, volume,
its final position and distribution. Patient anatomy, and particularly the length of the prostate (10),
(12), (27) can often effect the spacer quality and its ability to optimally achieve rectal protection.
Understanding this spatial dependency is essential for optimizing dose delivery, to minimize rectal
toxicity and any potential harm to proximal regions to the PTV. This is further enhanced while
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applying radiotherapy by means of SBRT which delivers extremely high radiation dose per fraction
with steep dose gradients (28).

We found the balloon use to be safe. There were no procedural complications with an overall
favorable treatment tolerance, which is in line with previous reports (6), (29) . No GI or rectal toxicities
were observed. GU events occurred infrequently and were mild, and self-limiting. These outcomes
are similar to published SBRT series employing hydrogel spacers, where late grade > 2 GI toxicity has
been reported in 1-4% of patients (30), (31).

Limitations of this study include its retrospective design, single-institution cohort, and modest
sample size. Nevertheless, the consistent geometric-dosimetric associations observed across multiple
anatomical levels strengthen the conclusion that spatial separation at the apex and midgland is the
dominant determinant of rectal dose sparing in prostate SBRT. Functional and long-term quality of
life assessments are needed for further evaluation of rectal protection at apex of the prostate level.

Conclusion

This study demonstrated the relationship between the perirectal separation and dose sparing to
organs at risk in patient undergoing SBRT. We found than an increased apical spacing, is significantly
associated with lower rectal and penile bulb dose, consistent with the geometric proximity and
anatomical relationship between the apex, rectum, and penile bulb. Midgland separation
contributed to additional rectal dose sparing, whereas base-directed spacing was more closely related
to changes in bladder dose. The anatomic relationship to increased rectal spacing at the base and its
association with bladder dose reduction will be investigated subsequently. Overall, the spacer
produced favorable mean dose distributions to rectum, bladder, and penile bulb where adequate
separation was achieved across the entire gland length, but particularly at the apex and midgland.
These findings support careful attention to spacer position and apical coverage in SBRT planning and
justify further study of their relationship with gastrointestinal, genitourinary, and sexual clinical
outcomes and patient’s quality of life.
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