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Can pelvic node dissection at radical prostatectomy
influence the nodal recurrence at salvage
lymphadenectomy for prostate cancer?

Arjun Sivaraman', Nicole Benfante?, Karim Touijer', Jonathan Coleman’, Peter Scardino’, Vincent Laudone’,

James Eastham'
Urology Service, Departments of 'Surgery and *Biostatistics and Epidemiology, Memorial Sloan Kettering Cancer Center, New York, NY, USA

Purpose: To verify the quality of pelvic lymph node dissection (PLND) performed at radical prostatectomy (RP) and its impact on
nodal recurrence in patients undergoing salvage lymph node dissection (sLND).

Materials and Methods: Retrospective review of 48 patients who underwent sLND for presumed nodal recurrence, to describe
the PLND characteristics at RP and correlate the anatomical sites and number of suspicious nodes reported in radiological imaging
and final pathology of sLND.

Results: Overall, at RP, 8 (16.7%) did not undergo PLND, 32 (66.7%) and 8 (16.7%) received a “limited” (between external iliac
vein and obturator nerve) and an “extended” (external iliac, hypogastric, and obturator) dissection, respectively. Median nodes
removed during limited and extended dissection were 2 and 24, respectively. At SLND, the mean age was 61.3 years and median
prostate specific antigen (PSA) was 1.07 ng/mL. Median nodes removed at sLND were 17 with a median of 2 positive nodes. Recur-
rent nodes were identified within the template of an extended PLND in 62.5%, 50.0% and 12.5% patients, respectively, following
prior no, limited and extended dissection at RP. Recurrence outside the expected lymphatic drainage pathway was noted in 37.5%
patients with prior extended dissection at RP. There was a correlation between imaging and pathology specimen in 83% for node
location and 58.3% for number of anatomical sites involved.

Conclusions: In prostate cancer patients undergoing sLND, most had inadequate PLND at the original RP. Pattern of nodal recur-
rence may be influenced by the prior dissection and pre sSLND imaging appears to underestimate the nodal recurrence.
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INTRODUCTION

In prostate cancer (PCa) patients, pelvic lymph node
dissection (PLND) is the most reliable and accurate staging
modality for lymph node assessment and is recommended

in all patients with intermediate- or high-risk disease
undergoing radical prostatectomy (RP) [1,2] According to
the National Cancer Database, reported rates of PLND in
patients undergoing RP for intermediate/high risk PCa was
70.8% with only 26.6% undergoing an extended template
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(removal of nodal tissue from the external iliac, hypogastric,
and obturator areas) PLND [3]

Despite the majority of men undergoing RP for what
appears to be clinically localized cancer, up to 40% develop
biochemical recurrence (BCR) [4,5]. Population based
analyses have demonstrated that pelvic and/or distant
nodal metastasis can represent the only metastatic sites in
a portion of patients experiencing BCR [6] Although nodal
recurrences are considered systemic disease and treated
with androgen deprivation therapy (ADT), the clinical
outcomes of patients presenting with only nodal recurrence
appears heterogeneous [7]. Among this cohort of patients
presenting with only nodal recurrence, the quality of the
PLND performed at RP and its impact on the distribution
of nodal recurrence is not known. Since the diagnosis of
nodal recurrence is based on the imaging and majority of
these patients are treated with medical therapy, pathological
confirmation of the topography of the nodal recurrence is
often not available.

Salvage lymph node dissection (SLND) can be a treatment
option for selected patients with isolated nodal recurrence
either as mono or multimodal therapy and recently
published midterm oncological outcomes of sLND suggests
the possibility of a therapeutic utility [8,9] The utilization of
sLND has gained increasing popularity over the last decade
and sLND provides accurate pathological confirmation of
anatomical location and extent of the nodal recurrence. In
this study, we examined the patients undergoing sLND
for presumed lymph nodal recurrence and analyzed the
topography of the pathological confirmed recurrent nodal
location and correlated to the quality of PLND performed at
the time of RP.

MATERIALS AND METHODS

1. Patient population

After obtaining Memorial Sloan Kettering Cancer Center
Institutional Review Board approval (approval number: 16-
1477; written informed consent waived), 48 patients who
underwent sLND between 1998 and 2017 for suspected nodal
recurrence after RP were identified and included in the
analysis. A prospectively maintained institutional database
was queried to obtain the following information-diagnostic
prostate biopsy details, description of the operative details
of the RP and PLND (type, template, number of nodes
removed, node positive rate, final pathology), post-RP follow-
up (nadir prostate specific antigen [PSA], BCR, salvage
treatments), baseline characters at sLND (age, PSA), pre-
sLND imaging (type, node localization, number and the
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maximal diameter of the identified nodes), SLND details
(type, template, number of nodes removed, node positive rate,
final pathology), post-sLND follow-up. BCR was defined as
PSA >01 ng/mL in the post-operative period.

2. Radiologic localization of recurrent lymph nodes

Systemic (non-nodal) recurrent disease was excluded in
all patients using conventional imaging such as abdominal
computed tomography (CT) scan/magnetic resonance
imaging (MRI) and bone scan using technetium Tc 99m
methylene diphosphonate. Functional imaging such as
positron emission tomogram was used when available. The
anatomic location of the nodes in the imaging is reported
in the conventional nodal anatomic nomenclature [10]: 1)
common iliac lymph nodes: proximity to the common iliac
artery and vein, caudal to the aortic bifurcation and cranial
to the bifurcation of the common iliac vessels; 2) external
iliac lymph nodes: proximity to the external iliac artery and
vein, caudal to the bifurcation of the common iliac vessels
and cranial to the inguinal ligament; 3) internal iliac/
hypogastric lymph nodes: close to the internal iliac vessels
(anterior, lateral sacral and presacral); 4) inguinal lymph
nodes: located inferior to the level of the inguinal ligament,
and inferior to the external iliac node group; 5) aortic nodes:
close proximity to the aorta below the inferior mesenteric
artery origin (pre and para aortic); 6) caval nodes: close to
the inferior vena cava (pre, para, retro and inter-aorto caval);
7) perivisceral: no association with the named blood vessels
but in close proximity to visera (perivesical, perirectal).
Number of enlarged lymph nodes, lymph node dimensions
and avidity on the functional imaging are noted.

3. Templates of the initial and salvage lymph node

dissection

The original operative notes were reviewed to identify
the template of the PLND performed at RP and at sLND.
The standard anatomical landmarks were used to define the
boundaries of the templates for LND and numerical values
for levels were assigned to specific sets of templates [11]: level
1: external iliac and obturator nodes; level 2: internal iliac/
hypogastric nodes; level 3: medial/presacral lymph nodes;
level 4: common iliac lymph nodes; level 5: aortic/caval nodes;
level 6: inguinal nodes. Since 77% of the primary RP of the
included patients was performed at an outside institution,
digital copies of the original operative notes were used to
assign appropriate levels based on the description of the
procedure. All the sLND were performed at our institution
and the specimen for pathologic evaluation were named and
sent separately based on the nodal packets at the time of
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operation. Limited PLND was defined as removal of external
Iliac and obturator nodes (level 1) and extended PLND was
defined as removal of external iliac, obturator and internal
iliac nodes (level 1+2). Number of nodes removed, number
of positive nodes, anatomical location of the positive nodes,
positive node dimensions and the dimension of the tumor
focus within the nodes were noted.

4. Statistics and analysis

We reported means, medians, and interquartile ranges
(IQR) for continuous variables. Frequencies and proportions
were reported for categorical variables. The analysis
performed in the study was to indentify the pattern of nodal
recurrence in terms of pelvic nodal anatomic levels based
on the template of the PLND at RP. We also correlated
the anatomic location and the number of suspicious nodes
identified in the pre-sLND imaging with the histologic
confirmation of the template based sLND pathology
specimen.

RESULTS

1. Primary pelvic lymph node dissection

Baseline characteristics at RP is shown in Table 1. The
meanztstandard deviation (SD) age at RP was 569+7.7 years
and median (IQR) PSA prior to RP was 56 (4-9) ng/mL. The
Gleason score noted in the pre-RP prostate biopsy was >7
(grade group >2) in 41 (854%) patients. The primary radical
prostatectomies were performed between 1991 and 2015 and
was an open or robot assisted procedure in 23 (479%) and 25
(521%), respectively. Majority of the primary RP (79%) were
done in an outside hospital and the decision whether or not
to perform a PLND and if performed the extent of PLND
was made by the operating surgeon at the time of RP. Based
on the operative note and the pathology report, 8 (16.7%) did
not undergo PLND at RP, 32 (66.7%) patients had removal
of nodal tissue below the external iliac vein and above
the obturator nerve (a “limited” dissection), and 8 (16.7%)
underwent an “extended” dissection (removal of nodal
tissue from the external iliac, hypogastric, and obturator
areas). The median (IQR) nodes removed in patient who
underwent limited PLND and extended PLND were 2 (2—4)
and 24 (18-28), respectively. Five patients (3 limited and 2
extended) had positive node identified at PLND and all had
one positive node. Pathologic evaluation of the RP specimen
revealed a Gleason score of >7 (grade group >2) in 47 (97.9%)
and pathological stage was >T3 in 38 (792%). Extraprostatic
extension, seminal vesicle invasion and positive surgical
margins were identified in 36 (750%), 16 (333%) and 21 (438%)
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respectively. Post-RP undetectable PSA was reported in 29
(60.4%) patients and median time to BCR was 24 months.
Salvage radiation therapy (RT) and/or ADT for a rising
PSA post-RP was given in 32 (66.7%) patients.

2, Salvage lymph node dissection

sLND were performed in our institution between 1998
and 2017 and the median (IQR) time from RP was 35
(2-7.25) years. At sLND, the mean age+SD was 61.3+8.6
years and median (IQR) PSA was 107 (04—32) ng/mL (Table
2). Abdominal CT or MRI was performed in all patients
and positron emission tomography (PET) scans were
performed in 29 (60.4%) patients with the biologic tracer

Table 1. Baseline characteristics at RP/PLND (n=48)

Characteristic Value
Age (y) 56.9+7.7
Prostate specific antigen (ng/mL) 5.6 (4-9)
Biopsy Gleason score
3+3 (GG 1) 6
3+4 (GG 2) 10
443 (GG 3) 19
4+4 (GG 4) 5
4+5 (GG 5) 4
5+4 (GG 5) 1
5+5(GG5) 1
Well differentiated 1
Moderately differentiated 1
Type of RP/PLND
Open 23 (47.9)
Robot 25(52.1)
PLND performed at RP 40(83.3)
Template of PLND
Limited (level 1 only) 40(83.3)
Extended (level 1+2) 8(16.7)
Number of nodes removed at RP
Limited (level 1 only) 2(2-4)
Extended (level 1+2) 24 (18-28)
Lymph node invasion 5(10.4)
Positive surgical margin 21 (43.8)
Extra prostatic extension 36 (75.0)
Seminal vesicle invasion 16 (33.3)
Pathological stage
T2 10
T3a 21
T3b 12
T3c 1
T4 4

Values are presented as meanzstandard deviation, median (interquar-
tile range), number only, or number (%). RP, radical prostatectomy;
PLND, pelvic lymph node dissection; GG, grade group.
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Table 2. sLND characteristics (n=48)

Characteristic Value
Age (y) 61.3+8.6
Prostate specific antigen (ng/mL) 1.07 (0.4-3.2)
Time from radical prostatectomy (y) 3.5(2-7.25)
Pre-sLND imaging
CT/MRI 48 (100.0)
Positron emission tomography 29 (60.4)
Fludeoxyglucose 16
Zirconium 4
Choline 8
Prostate-specific membrane antigen 1
Nodes identified in pre-sLND imaging
No nodes 11(22.9)
Single node 27 (56.3)
Multiple nodes 10 (20.8)
Type of sSLND
Laparoscopy 25(52.1)
Open 3(6.3)
Robot 20 (41.7)
Nodes at SLND
Number of nodes 17 (8-23)
Patients with positive nodes 36 (75.0)
Positive nodes 2(1-4)
Largest diameter of the positive node (mm) 19 (11-28)
Largest diameter of the tumor focus (mm) 15(9-19)

Values are presented as meanzstandard deviation, median (interquar-
tile range), or number (%), number only. sLND, salvage lymph node
dissection; CT, computed tomography; MRI, magnetic resonance im-

aging.

being fludeoxyglucose, zirconium, choline and prostate-
specific membrane antigen (PSMA) in 16, 4, 8, and 1 patient
respectively. Pre-sLND imaging identified a single suspicious
node in 27 (56.3%) patients and multiple suspicious nodes
in 10 (20.8%) patients. Median (IQR) size of the lymph node
identified at imaging was 15 (12—18) mm. No suspicious nodes
were detected in the imaging in 11 (229%) patients (Table 3).
However, sLND was performed in the latter group based on
several factors such as rising PSA, no other demonstrable
focus of disease, prior no/limited PLND during RP, age
and pathology of the primary cancer. Pre-sLND biopsy
confirmation of the enlarged nodes was done in 7 (14.6%)
patients (all were positive for PCa).

sLND was performed as an open, laparoscopic or robot
assisted procedure in 3 (6.3%), 25 (52.1%) and 20 (41.7%)
patients, respectively. The template of sLND included level
1+2+4 in 46 (95.8%), level 3 in 23 (479%), level 5 in 13 (271%)
and other areas based on imaging in 5 (104%) patients. Two
patients with isolated PET avid node outside the standard
drainage pathway underwent targeted dissection only and
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no other templates were included in the sLND. Median
(IQR) number of nodes removed at sLND was 17 (8-23)
with positive nodes being 2 (1-4). The mean (range) largest
diameter of the positive node detected at sSLND was 19 mm
(11-28) mm and the mean (range) largest diameter of the
tumor focus noted within the positive nodes was 15 (9-19)
mm. sLND was negative for metastatic nodes in 12 (25.0%)
patients (Table 4).

Pre-sLND imaging identified 61 suspicious nodes in
52 anatomical locations, but the template mapped sLND
histopathologic examination (HPE) of the resected specimen
identified 170 metastatic nodes located in 65 anatomic sites.
Comparison of the anatomic location of the suspicious
nodes detected in the pre-sLND imaging to the final
HPE, metastatic nodes were present in the corresponding
locations in 83% patients. However, positive nodes were
present in additional anatomical sites not identified by
imaging. Similarly, imaging underestimated the number
of suspicious nodes as compared to positive nodes found
in HPE in 28 (58.3%) patients. No metastatic nodes were
present in 4 patients with imaging suspicion and 4 patients
with negative imaging had positive nodes detected at sLIND.
Among patients who underwent prior extend PLND at RP
the recurrent nodes were located within the anatomical
template of level 1 and/or 2 in only 1 (125%) patient.
Recurrence was noted outside the standard lymphatic
drainage pathway of the prostate in 4 (83%) patients. Two of
these patients had anterior paravesical nodes, one had deep
inguinal nodes, and sigmoid mesenteric nodes were positive
in one patient. Among the latter group, 3 out of 4 patients
had a prior extended PLND at RP. Incidence of finding
recurrent nodes in the level 1 and/or 2 template was higher
in patients with prior limited or no PLND at RP, 16 (50.0%)
and 5 (625%) patients respectively.

3. Follow-up

The median (IQR) follow-up after SLND was 38 (11.5-72)
months. A total of 17 (35.4%) patients achieved a non-
detectable PSA (<005 ng/mL) after sLND. Seven (14.6% of
the total group) of these patients continue to have a non-
detectable PSA with a median follow-up of 36 (18—37)
months; the remaining 10 of the 17 patients achieving a non-
detectable PSA subsequently experienced BCR (PSA >01
ng/mL). Thirty-one patients (64.6%) had a detectable PSA
immediately after sSLND.

At the last follow-up, out of 48 patients, 7 (14.6%) were
without evidence of disease (PSA <0.1 ng/mL) and not
receiving ADT, 25 (521%) patients had detectable PSA (>01
ng/mL) and without imaging evidence of metastasis (out
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Kaplan-Meier survival estimate of cancer specific survival
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Fig. 1. Kaplan-Meier cancer specific survival probability of patients
undergoing salvage lymph node dissection.

of which 3 were castrate resistant), 10 (20.8%) patients had
imaging evidence of metastasis of which 3 were castrate
sensitive and 6 (125%) patients died of PCa (Fig. 1).

DISCUSSION

Anatomical studies suggest that the major pathway
for lymph node metastases arising from PCa follow a
predictable pattern starting from the periprostatic area;
then proceeds in the pelvis through the obturator, internal
iliac, external iliac, pararectal, and presacral nodes; further
ascends to the common iliac, aortic/caval, retroperitoneal,
and mediastinal nodes; eventually draining into the thoracic
duct, which in turn opens into the venous system. Few
other minor lymphatic pathways exist—anterior route
along the paravesical nodes and further along the urachus
and more posterior route to perirectal nodes and directly
to presacral nodes [10]. Crossover of the lymphatics is well
documented with 30%—40% of the lymph node metastases
occurring in the contralateral side of the dominant lesions
[12]. Predominantly anterior tumors are shown to have
significantly lower LN positivity in the conventional PLND
template [12]

The utility of PLND at the time of RP is argued, but
at minimum a PLND is a diagnostic tool and prognostic
indicator after surgery [13] Men with node positive PCa
are at a much higher risk of cancer progression than men
who are node negative irrespective of extent of PLND
[7]. The optimal extend of PLND for PCa is also often
debated. Strong linear association between the number
of nodes removed during PLND and node positivity rates
has been demonstrated in several studies [14-20]. Touijer
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et al. [21] evaluated 1,269 patients with clinically localized
PCa undergoing RP and performed multivariate logistic
regression analysis to show the odds of node positivity was
75fold higher while using an extended as compared to a
limited PLND. Briganti et al. [18] showed, in a clinical model,
that the probability of correctly predicting LN metastasis
was close to zero when <10 nodes were removed while
a virtually perfect prediction can be attained when >30
Iymph nodes were removed. Systematic review of published
literature on the role of PLND suggested that patients
low risk PCa patients may be spared of PLND at RP due
low risk of lymph node involvement but when a PLND is
indicated during RP, then it should be an extended template
16}

However, impact of performing extended vs. limited
PLND at RP on the pattern of nodal recurrence is not
known. In the present study, we reviewed the final HPE
of the template based sLND and compared the anatomic
location of the positive nodes to the extent of the primary
PLND performed at RP. Only 8 (16.7%) patients in the
present cohort had an extended PLND at the time of RP
with a median of 24 nodes removed. The pattern of recurrent
nodes in this group appears to commonly lie outside the
field of initial dissection. This is in marked distinction to
men who did not undergo a lymph node dissection at all
or only underwent a limited node dissection. In these men,
nodal recurrence was noted far more commonly in areas
that would have been dissected had an extended template
been originally used. While we cannot state de facto that
an extended node dissection at the time of RP would have
prevented nodal recurrence certainly the implication is to
perform the appropriate operation at the original RP.

Another finding noted was pre-sLND imaging appears
to underestimate the nodal burden in terms of number and
anatomic distribution compared to HPE of resected tissue.
While imaging can help to identify suspicious nodes, it does
not help define the template of dissection used at sLND.
Perhaps with improved imaging techniques, such as PSMA
scans, imaging will prove more beneficial in defining the
appropriate extent of SLND [22]

The evaluation of the oncological results of this
heterogenous group of patients undergoing sLND is beyond
the scope of this study but it appears promising. sSLND was
rarely offered as a monotherapy and most of the patients
received ADT as multimodal therapy irrespective of the
PSA response. However, we noted that 17 (354%) patients
achieved a non-detectable PSA (<0.05 ng/mL) after sLND
and overall 7 (14.6%) continue to have a non-detectable
PSA with a median follow-up of 36 months. Ploussard et
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al. [23] performed a systematic review of management of
node only recurrence after primary local treatment for
PCa. Most patients who underwent RP and had a BCR
received initial salvage RT followed by ADT. ADT appears
to improve PSA-progression free survival but its impact on
specific end points like cancer specific and overall survival
is unclear. Also there were no studies specifically addressing
the node only recurrence in PCa. The experience of salvage
RT for node recurrence is very limited a short follow-up.
The response rate papers to vary between 13%—75% while
50%—60% of these patients also had concurrent ADT. The
authors of the systematic review conclude that highest level
of evidence in the management of node only recurrence in
PCa is missing and salvage treatments directly addressing
the nodal recurrence can have good oncologic outcomes and
may postpone systemic treatment [23].

Our study has several limitations—The retrospective
nature of the study inherently predisposes to error while
interpreting the operative notes. Not all the primary RP
specimens were reviewed by our institutional pathologists
and hence this could have contributed to non-uniformity of
the reporting. Though all the patients were evaluated with
a CT/MRI functional imaging was used (583%) only when
available. At sLND, level 1+2+4 dissection was performed
in 96% of patients but the proximal extension of the
template was variable and was dependent on the presence
of imaging suspicion of proximal nodes and our evolving
concept of sLND over the time. The imaging modalities and
extend of dissection were heterogenous in the study cohort
since the patients were treated across a long period of time
(1998-2007) and there were significant improvement in
imaging technology and the selection of patients for salvage
PLND has evolved over the timeframe of this study. Some
in our series had no imaging evidence of adenopathy prior
to salvage PLND. These cases were early in our experience.
With improved imaging we now reserve salvage PLND
for those with imaging evidence of disease. Finally, the
number of patients in our cohort was too small to confirm
the significance of the differences in the pattern noted and
derive any clinical implications. Despite these limitations,
our cohort of patients represents a unique population with
pathology confirmed nodal recurrence.

CONCLUSIONS

In the majority of PCa patients undergoing sLND, the
quality of lymphadenectomy during RP was inadequate. The
incidence of nodal recurrence in the anatomical template

of external iliac, internal iliac and obturator regions

Investig Clin Urol 2018;59:83-90.

Pattern of recurrence at salvage lymphadenectomy

appears to be lower in patients with prior extended pelvic
lymphadenectomy at RP. There was also higher incidence of
nodal recurrence outside the standard lymphatic drainage
pathway in this group of patients. The imaging strategies to
detect nodal recurrence appear to underestimate the overall
burden of the recurrent disease.
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