
Original Article

S38                                                 ©                                                  ©                                                  ©                                                  ©                                                  © JOURNAL OF THE MEDICAL ASSOCIATION OF THAILAND| 2019

How to cite this article: Lowanichkiattikul C, Sawangsilp T, Permpongkosol S. The Oncological Outcomes of Adjuvant Radiotherapy in Laparoscopic Extraperitoneal
Radical Prostatectomy. J Med Assoc Thai 2019;102;Suppl.2: S38-42.

Correspondence to:

Permpongkosol S.

Division of Urology, Department of Surgery, Faculty of Medicine Ramathibodi
Hospital, Mahidol University 270, Rama 6 Road, Ratchathewi, Bangkok 10400,
Thailand.

Phone: +66-2-2011315, Fax: +66-2-2011316

E-mail: sompolpermpong@gmail.com

The Oncological Outcomes of Adjuvant Radiotherapy
in Laparoscopic Extraperitoneal Radical Prostatectomy

Lowanichkiattikul C, MD1, Sawangsilp T, MD1, Permpongkosol S, MD, PhD2

1 Division of Radiation and Oncology, Department of Radiology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand
2 Division of Urology, Department of Surgery, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Objective: To study the oncological outcome of adjuvant radiotherapy after extra-peritoneal laparoscopic radical prostatectomy
(ELRP).

Materials and Methods: From 2008 to December 2016, 112 patients underwent ELRP for localized prostate cancer by the same
urologist (SP). We analyzed the patient demographics, perioperative outcomes, and compared the oncological outcomes between
patients, with and without adjuvant radiotherapy, by biochemical failure.

Results: The median follow-up time in the present study was 35 months (IQR: 26 to 64). Due to indications of high risk, the adjuvant
radiotherapy rate after ELRP was 20.5% (23/112 cases). The biochemical failure rate in this group was 8.7%. In non-adjuvant
radiotherapy patients, the biochemical failure, salvage radiation and the overall survival rates were 28.1% (25/89 cases), 14.6%
(13 cases), and 92.1% (82/89), respectively. Interestingly, there was no significant difference in either biochemical progression
free survival (p = 0.051) or overall survival (p = 0.787), with or without adjuvant RT. However, biochemical control tended to be
better in patients who received adjuvant radiotherapy.

Conclusion: The present study indicated the positive oncologic outcome of adjuvant radiotherapy after ELRP radiotherapy in
terms of biochemical failure. Further prospective study design with longterm follow-up is needed to draw a conclusion.
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Laparoscopic extraperitoneal radical prostatec-
tomy (LERP) has advantages over the transperitoneal
approach, such as shorter operation time, catheterization
time, hospitalization time and time to oral diet. Also, the
biochemical progression-free survival and local control of
both techniques remain similar(1).

However, the rate of positive surgical margins
(PSMs) is still high, especially in pT3 lesions. McNeill et al
showed overall rates of PSMs as high as 23.5% and up to
40.5% in pT3 disease(2). Also, Tomasz et al reported overall
rates of PSMs as 29.15% and 67.4% in pT3 lesions(3).
Kupelian et al reported that the pre-treatment PSA and
positive surgical margin are independent predictive factors
for biochemical progression-free survival(4). D’Amico et al
found that pre-treatment PSA, staging and Gleason score
were predictive factors for PSA failure in post-treatment

prostate cancer(5).
As a result, compared to salvage radiotherapy,

adjuvant post radical prostatectomy radiotherapy provides
benefit in post radical prostatectomy patients with
postoperative adverse factors such as, positive margin,
seminal vesicle invasion, extracapsular extension, or detectable
PSA after radical prostatectomy(6). Also, Chin et al reported
that the post-prostatectomy radiotherapy had tolerable ill
effects, with regard to genitourinary (GU) and gastrointestinal
(GI) toxicity(7).

Thus, this study reviewed the outcome of adjuvant
post-operative radiotherapy following LERP in organ
confined prostate cancer patients and compared the oncologic
outcomes between patients, with and without adjuvant
radiotherapy, by biochemical failure.

Materials and Methods
This descriptive study included the medical records

of patients who underwent ELRP by a single surgeon followed
by adjuvant RT during 2008 to 2016. The case was excluded
if completed medical records could not be obtained or patient
contact was lost during follow-up. As a result, 112 medical
records were included.

The radiotherapy technique: Intensity Modulated
Radiotherapy (IMRT) was used. The total radiation dose



ranged from 66 to 78 Gy in conventional fractionation. In
addition, the Clinical Target Volume (CTV), and either
prostate only RT or additional pelvic RT was used. The
CTV delineation method was detailed as RTOG contouring
atlas for both pelvic RT and tumor bed RT. The radiotherapy
treatment planning was generated by EclipseTM (Varian
Medical Systems, Inc.) and the treatment was delivered by
RapidArc® (Varian Medical Systems, Inc).

The PSA assessment was obtained pre-operatively,
before radiotherapy, then at 3 to 4- month intervals after
completion of radiotherapy. The definition of biochemical
failure after adjuvant radiotherapy used is the recommen-
dation from the RTOG-ASTRO PHOENIX consensus
conference that: 1) A rise of 2ng/ml or more above the nadir
PSA be considered the standard definition for biochemical
failure after external beam radiotherapy (EBRT) with or
without hormonal therapy (HT). 2) The date of failure is
determined “at call” (not backdated)(8). Biochemical failure
after radical prostatectomy is defined as either: 1) Those
whose PSA failed to decrease to undetectable levels after
RP (persistent disease), or 2) Those who achieve undetectable
PSA after RP with a subsequent detectable PSA level that
increased on 2 or more subsequent laboratory determinations
(recurrent disease), or 3) Those with low detectable, persistent
PSA (no exact definition, but PSA greater than 0.2 or 0.4
were used as the cutoff points)(9). The present study used a
PSA cutoff point of 0.2 ng/ml.

Statistical analysis
Patient baseline characteristics are reported by

mean with SD or median with interquartile range. In addition,
the potential risk factors were calculated with the Cox
proportional hazard model to find the association with
biochemical progression-free survival. The Kaplan-Meier
curve was used to demonstrate the biochemical progression-
free survival and overall survival using STATA version 14.

Results
Patients’ characteristics

A hundred and twelve medical records were
reviewed in this study, 23 of 112 received adjuvant post-
operative RT. The median follow-up time was 35 (IQR: 21
to 64) months. A summary of enrolled cases is presented in
Figure 1.

The mean age of the patients was 68.9+8.3 years.
The median pre-operative PSA level was 8.8 (IQR: 5.5 to
15.8) ng/ml. The T-staging was 7% (pT1), 54% (pT2), 38%
(pT3) and 2% (pT4). The number of patients grouped by
Gleason score was 39 (35.1%) in lower than 7, 52 (46.9%) in
equal to 7 and 20 (18%) in the more than 7 points group. The
D’Amico risk categorization was 15 (13.4%), 41 (36.6%)
and 56 (50%) in low, intermediate and high risk, respectively.
The pathological extracapsular extension was 24.1% (27/
112). The seminal vesicle invasion was found about 4.5% (5/
112). The positive surgical margin rate was 32.1%
(36/112). A summary of patients’ characteristics is shown in
Table 1.

Adjuvant radiotherapy patients
The mean age of the patients was 67.2+8.4 years

and the median of pre-operative PSA level was 20.6 (IQR:
10.9 to 38). The T-staging was 8.7% (2/23), 26.1% (6/23),
60.9% (14/23) and 4.4% (1/23) in pT1 to pT4, respectively.
Furthermore, the D’Amico risk was 4.4% (1/23), 21.7%
(5/23) and 73.9% (17/23) for low, intermediate and high risk,
respectively. Also, the adverse pathological features were
43.5% for ECE, 8.7% for SVI and the PSMs rate was 47.8%.
The mean total radiation dose was 61.3+9.4 Gy in
conventional fractionation. Radiation complications were
observed in 3 cases. Two reported radiation cystitis during
the radiation course at 40 and 44 Gy, both patients refused to
receive further radiation. Another patient reported radiation
proctitis 3 years after completing the radiation course (70
Gy in 35 fractions). There was biochemical failure in 2 patients
with the biochemical progression-free survival as 3 and 22
months.

Non-adjuvant radiotherapy patients
The mean age of the patients was 69.4+8.3 years,

comparable to the adjuvant RT patients. The median of
pre-operative PSA level was 7.77 (IQR: 5.3 to 11.2) ng/ml.
The T-staging was pT1 5.6% (5/89), pT2 53.9% (48/89),
pT3 27% (24/89) and pT4 1.1% (1/89). The D’Amico risk
categorization was 15.7% (14/89), 40.5% (36/89) and
43.8% (39/89) for low, intermediate and high risk, respectively.
Also, the pathologic adverse features were 19.1% for ECE,
3.4% for SVI and PSMs rate was 28.1%.

Almost all of the poor prognostic factors were
statistically significantly lower in non-adjuvant RT patients
such as pre-operative PSA level (p<0.005), T-staging (p =
0.005), D’Amico risk (p = 0.044), ECE (p = 0.026) and SVI
(p = 0.033). Also, the PSMs rate was lower but not statistically
significant.

A total of 89 cases did not receive adjuvant post-
operative RT. Twenty-five cases experienced biochemical

Figure 1. Overview of cases receiving adjuvant RT or
not, after ELRP.
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Characteristics Adjuvant RT (%) Non-adjuvant RT (%) p-value

n 23 89
Age (years; mean + SD) 67.2+8.4 69.4+8.3    0.267
Preoperative PSA level (ng/ml) median (IQR) 20.62 (10.88 to 38)    7.77 (5.32 to 11.24) <0.005

<10    5 (21.7) 58 (65.2)
10 to 20    6 (26.1) 20 (22.5)
>20 11 (47.8) 10 (1.1)

T-Staging, n (%)    0.005
pT1    2 (8.7)    5 (5.6)
pT2    6 (26.1) 48 (53.9)
pT3 14 (60.9) 24 (27.0)
pT4    1 (4.4)    1 (1.12)

Pathologic Gleason score, n (%)    0.009
<7    4 (17.4) 35 (39.8)
7 10 (43.5) 42 (47.7)
>7    9 (39.1) 11 (12.5)

D’Amico risk, n (%)    0.044
Low    1 (4.4) 14 (15.7)
Intermediate    5 (21.7) 36 (40.5)
High 17 (73.9) 39 (43.8)

Pathological findings, n (%)
ECE 10 (43.5) 17 (19.1)    0.026
SVI    2 (8.7)    3 (3.4)    0.033
PSMs 11 (47.8) 25 (28.1)    0.083

Incontinence, n (%) 16 (69.6) 50 (56.2)    0.225

Table 1. Patients’ characteristics

failure, of which the median of biochemical progression-free
survival was 12 (IQR: 8 to 21) months. Of the 25, 13 cases
underwent salvage RT as detailed above and the others refused
salvage RT, instead, receiving androgen deprivation therapy
either GNRH-agonist or bilateral orchiectomy. Note that, no
biochemical failure was reported in any of the salvage RT
cases.

Biochemical progression-free survival
The overall biochemical failure rate was 24.1%. In

non-adjuvant RT patients, the biochemical failure rate was
28.1% (25/89) and 8.7% (2/23) in adjuvant RT patients, with
a median follow-up time of 35 (IQR: 21 to 64) months.
There was no statistically significant difference in biochemical
progression-free survival, whether or not the patient received
adjuvant RT (p = 0.051) as shown in Figure 2.

Overall survival rate
After three years follow-up, the overall survival

rate was 91.1%.There was no difference in overall survival
between adjuvant RT and non-adjuvant RT patients (p =
0.787) (Figure 3).

Complications
The post-treatment urinary incontinence rate was

58.9%, which was higher in adjuvant RT patients: 69.6%
(16/23) vs. 56.2% (50/89); but not statistically significant (p
= 0.225).

In adjuvant radiotherapy patients, acute radiation

cystitis was observed in two patients and late radiation
proctitis was found in one patient.

Discussion
Although, the ELRP technique can avoid injury to

intraperitoneal organs and results in decreased complications,
this technique is more complex and requires a long learning
curve to achieve comparable oncological results(1,10). This
study is limited in that the data were collected retrospectively
and the patients were not randomized for study. A
disproportionately high number of patients with more

Figure 2. 3-year biochemical progression-free sur-
vival between adjuvant and non-adjuvant
patients.
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aggressive, intermediate and high-risk tumors might be
included in our study. In this study, the rate of positive
surgical margins is about 32%. This may be related to the fact
that in approximately 35% of patients the disease had
progressed to stage pT3 or higher which tends to lead to a
higher incidence of positive surgical margins as reported in
many studies.

Post-operative adjuvant radiotherapy after radical
prostatectomy has been shown to increase progression-free
survival and local control in cases that had such adverse
pathologic features as positive surgical margins, seminal vesicle
invasion and extracapsular extension(6,11,12). In this study,
only 26.8% (11/41) of patients who had adverse pathologic
features received adjuvant RT. This was due to the fact that
most of the patients refused radiation and preferred both
observation and hormonal therapy. As a result, the biochemical
failure in non-adjuvant RT was relatively high at 28.1% when
compared to historical data. However, some patients, who
had biochemical failure, received salvage RT and no
biochemical failure was observed in 3 years of follow-up.
Thus, whether patients received adjuvant RT or not, there
was no difference in overall survival. Nevertheless, a longer
follow-up time needs to be observed.

In adjuvant RT patients, the biochemical failure
rate was 8.7%, which tends to suggest better biochemical
progression-free survival, but this was not statistically
significant. This study had a retrospective design with a
relatively short follow-up time and a small sample size.

Urinary incontinence occurs in radical
prostatectomy, especially in cases involving bladder neck
injury, and bladder neck preservation can result in more
positive surgical margins. Early adjuvant radiotherapy after
surgery is a further cause of urinary incontinence. In this
study, the rate of urinary incontinence was 58.9% (66/112).
The incontinence rate in previous studies was around 16 to
38%(3,10). In several studies, the patient’s age was a relatively
strong predictive factor for urinary incontinence, especially
for patients >70 years-old(13-15). As above, the mean age of
the patients in this study was 69.4+8.3 years-old, so we
could expect high incidence of incontinence. However, the

incontinence rate could be affected by other risk factors such
as BMI, prior bladder neck treatment and prostate weight,
which are not included in this study.

Conclusion
Adjuvant radiotherapy after extraperitoneal

laparoscopic radical prostatectomy does not show a
statistically significant difference of biochemical progression-
free survival but tends to have benefits. A further prospective
study designed with long term follow-up is needed to draw a
more reliable conclusion.

What is already known on this topic?
Although the role of adjuvant post-radical

prostatectomy radiotherapy in prostate cancer have been
well established by many published papers but most of them
used an rather old-fashion techniques for either surgical or
radiotherapy techniques. This paper reported the result of
adjuvant radiotherapy in newly innovative approach
extraperitoneal laparoscopic radical prostatectomy which
proved not only still offer comparable disease control but
also less invasive technique.

What this study adds?
This paper reported the result of adjuvant

radiotherapy in newly innovative approach extraperitoneal
laparoscopic radical prostatectomy which proved not only
still offer comparable disease control but also less invasive
technique.
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