Laparoscopic Sentinel Lymph Node Versus Hyperextensive
Pelvic Dissection for Staging Clinically Localized Prostate
Carcinoma: A Prospective Study of 200 Patients

Caroline Rousseau'!-2, Thierry Rousseau?, Loic Campion*, Jacques Lacoste3, Geneviéve Aillet3, Eric Potiron3,
Marie Lacombe!, Georges Le Coguic?, Cédric Mathieu', and Frangoise Kraeber-Bodéré!-2-6

!Nuclear Medicine Unit, ICO Gauducheau Cancer Center, Saint Herblain, France; 2°CRCNA INSERM U892, Institut de recherche
thérapeutique de I’ Université, Nantes, France; 3Urologic Clinic Nantes-Atlantis, Saint-Herblain, France; *Statistics Unit, ICO
Gauducheau Cancer Center, Saint Herblain, France; >Anatomopathology Unit, Institut d’Histopathologie, Nantes, France;

and °Nuclear Medicine Unit, University Hospital, Nantes, France

Lymph node metastasis is an important prognostic factor in prostate
cancer (PC). The aim of this prospective study was to validate, through
laparoscopic surgery, the accuracy of the isotopic sentinel lymph node
(SLN) technique correlated with hyperextensive pelvic resection
(extended pelvic lymphadenectomy dissection) in patients with local-
ized PC, candidates for local curative treatment. Methods: A trans-
rectal ultrasound-guided injection of ®®™Tc-sulfur rhenium colloid (0.3
mL/100 MBaq) in each prostatic lobe was performed the day before
surgery. Detection was performed intraoperatively with a laparoscopic
probe, followed by extensive resection. SLN counts were performed in
vivo and confirmed ex vivo. Histologic analysis was performed by
hematoxylin-phloxine-safran staining, followed by immunohistochem-
istry if the SLN was free of metastasis. Results: Two hundred three
patients with PC at intermediate or high risk of lymph node metastases
were included. The intraoperative detection rate was 96% (195/203).
Thirty-five patients had lymph node metastases, 19 only in the SLN.
The false-negative rate was 8.5% (3/35). Unilateral surgical SLN de-
tection did not validate bilateral pelvic lymph node status, and
extended pelvic lymphadenectomy dissection was necessary on the
opposite side of detection to minimize the false-negative rate (2.8%
[1/38]). A significant metastatic sentinel invasion in the common iliac
region existed (9.3%) but was always associated with other metastatic
node areas. The internal iliac region was the primary metastatic site
(40.7%). Finally, this series invalidated any justification for a standard or
limited dissection, which would have missed 51.9% and 74.1% of
lymph node metastases, respectively. Conclusion: The radioisotope
SLN identification method up to the common iliac region is successful
to identify sentinel nodes during laparoscopic surgery per hemipelvis to
be acceptably considered as an isolated procedure and should be
validated for intermediate- and high-risk patients.
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The prognosis of prostate cancer (PC) is directly linked to
tumor size and lymph node histologic status. A strong association
between nodal status and distant metastases in PC has been dem-
onstrated (/). Lymph node staging is important for prognosis and
treatment (2).

Despite advances in imaging techniques, extended pelvic
lymphadenectomy dissection (ePLND) appears to be the most reliable
method for lymph node staging of PC patients at intermediate or
high risk of metastasis (3,4). In fact, several studies showed that
the lymph node invasion rate in PC is higher when ePLND is
performed than when nonextended PLND is (5-7). However, quan-
titating the ePLND area is at the heart of considerable debate in
urology today, primarily because of the required surgical time and
the potential for complications (6,8).

In this context, the sentinel lymph node (SLN) technique, which
assumes that the pathologic status of the SLN reflects the status
of other pathologic regional lymph nodes, appears relevant (9),
improves staging accuracy, and decreases the morbidity of ePLND
(10,11).

In the same context, nomograms based on initial clinical and
pathologic characteristics have been developed to predict the risk
of nodal involvement in PC patients, thus identifying groups with
a low lymph node invasion risk who might be safely spared from
undergoing ePLND (72).

The aim of this prospective study was to validate, through
laparoscopic surgery, the accuracy of the isotopic SLN technique
correlated with ePLND in patients with localized PC, candidates for
local curative treatment (prostatectomy or external radiotherapy).

MATERIALS AND METHODS

Two hundred three consecutive PC patients with an intermediate or
high risk of lymph node metastases according to D’ Amico were eligible
between June 2008 and July 2012 in our center (/3). The sentinel node
lymphadenectomy took place at the same time as hyperextensive lymph
node dissection for patients chosen for treatment with radical prostatec-
tomy or with external radiotherapy in order to not disregard a possible
variable lymphatic drainage according to the findings observed in pre-
liminary series of patients, as reported in previous publications (/4,15).
The exclusion criteria were previous pelvic surgery, resection of prostate
or inguinal hernia, prior hormonal treatment, and history of recent pros-
tatitis. The first group of patients (n = 24) was enrolled in a prospective
study approved by the ethics committee (Comité de Protection des
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Personnes, Nantes), and a signed informed consent form was obtained.
The other patients received written information, but the requirement for
signed consent was waived. The characteristics of the population are
summarized in Table 1. Among the 154 patients with prostatectomy,
histologic analysis of the prostatectomy specimens revealed an increased
Gleason score in 72 patients (46.7%), resulting in 10.5% of preoperative
patients being incorrectly classified as D’ Amico 2.

Lymphoscintigraphy

The day before surgery, patients received 2 injections of 100 MBq
of 9MTc-rhenium sulfide (Nanocis; IBA France) in a volume of 0.3 mL
in each prostate lobe under endorectal ultrasound guidance. The mean
injected activity of *™Tc-rhenium sulfide was 248.5 * 63.9 MBq. The
radiochemical purity of the radiopharmaceutical was greater than 95%.
Antibiotic prophylaxis was administered 1 d before isotopic injection
in all patients. A SPECT/CT image centered on the abdominopelvic
region was acquired with a hybrid camera (SymbiaT2; Siemens) 2 h

TABLE 1
Patient Characteristics

Characteristic n = 203

Median age (y)
Type of surgery

SLN + ePLND

SLN + ePLND + prostatectomy
D’Amico score

64 (range, 44-78)

49 (24.2%)
154 (75.8%)

2 163 (80%)

3 40 (20%)
Tumor stage

T 72 (35.3%)

T2a 90 (44.6%)

T2b
T3a
Median initial prostate-specific
antigen (ng/mL)

28 (13.7%)
13 (6.4%)
8 (range, 2-130)

<10 115
10-19 60
20-49 22
50-99 5
>100 1
Gleason biopsy
6 43
3+4 105
4+3 39
4+ 4 11
4+5 5
No. of cores taken
Mean 19.74
Median 18
Range 6-28
Percentages of positive cores (%)
Mean 39.1
Median 36
Range 4-100
Gleason after surgery (154 patients)
6 37
3+4 88
4+ 3 20
4+ 4 5
4+5 4
Histopathologic stage
pT2 78
pT3a 51
pT3b 25
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after isotopic injection. The CT scan was multislice and spiral and had the
following characteristics: 130 kV, adapting the amperage depending on
the patient’s morphology (CARE Dose 4D; Siemens), and 3-mm-thick
sections. The SPECT acquisition included 64 images of 30-s duration,
each with a 256 x 256 matrix. SLNs were defined visually as hot spots
on scintigraphic images, and fusion images were used to localize SLNs
in relation to anatomic structures.

Surgical Technique

Three urologists performed the laparoscopic SLN procedure and
the ePLND. The patient was placed supine in a Trendelenburg position.
Four ports were introduced after insufflation of the abdominal cavity:
a 10-mm umbilical port for the optics, a 10-mm port on the left, another
5-mm on the right, and a final 12-mm suprapubic port about 3 cm
above the pubis for the implementation of the detection probe. A
laparoscopic probe (Gamma SUP; Clerad) was used. The electronic
module was expressed in counts per second (cps) and collected the
average count of 5 s.

The first surgical procedure was identification of lymph node area,
including beyond the ureters (the common iliac area) to the aortic
bifurcation (Fig. 1). For the obturator fossa, the resection borders were
along the middle of the external iliac vein laterally, the superior rim of
the pubic bone distally, the obturator nerve medially, and the iliac
bifurcation proximally. The external iliac region was limited laterally
by the genitofemoral nerve, distally by the inguinal ligament, and
proximally by the iliac bifurcation. The internal iliac region comprised
the lymphatic tissue medial to the obturator nerve, including the nodes
along the internal iliac artery up to the iliac bifurcation proximally.
The common iliac region was limited by the aortic bifurcation, bi-
furcation of the internal/external iliac arteries, psoas muscle and gen-
itofemoral nerve, and the medial border common iliac artery.

Then, the surgeon identified background noise to measure the
activity at the radiocolloid injection sites, by systematic recording of
the activity emitted from the right and left prostatic lobes. Afterward,
the SLNs were counted and tracked in the various pelvic and iliac
lymph node chains, possibly presacral or promontory, methodically
keeping the detector probe in contact with the lymph node area for 5 s.

The urologist performed the counting in vivo after excision to ensure
that the removal of the SLN was complete. Finally, an extended bilateral
pelvic lymph node dissection, including the entire pelvic lymph node
area (obturator fossa, external iliac lymph nodes, and internal iliac nodes,
including beyond the ureters at the level of the common iliac area until
the aortic bifurcation), was conducted. This dissection is considered the
dissection of reference and the gold standard and has determined the
false-negative (FN) rate retrospectively.

Radical prostatectomy was performed according to the case at the
same surgery time.

Besides counting in vivo during the surgical procedure, ex vivo
counting on a table away from the patient was performed immedi-
ately after excision of the SLN. We considered this ex vivo counting
measurement method the most sensitive and the most specific to
isolate the SLN from background. Indeed, away from the patient, the
background noise was low, so the lymph nodes were considered
SLNs as soon as the count was greater than 5.

Histology

SLNs were measured macroscopically and embedded in paraffin.
Three-millimeter-thick serial sections were stained with hematoxy-
lin-phloxine-saffron. Microscopic serial sections (6 levels of 150-
wm sections) were obtained when macroscopic serial sections
revealed no metastasis. These sections were studied by standard
hematoxylin-phloxine-saffron staining, and by immunohistochemis-
try with the anti-KL1, to detect possible micrometastases.
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FIGURE 1. Postoperative radiologic appearance shows limits of SLN
detection and ePLND.

Statistical Analysis

The quantitative parameters were described as mean * SD (with
median and range) and compared between groups using the parametric
ANOVA test or the Student 7 test. Nonparametric tests (Kruskal-Wallis
or Mann—Whitney) were used for small samples. Qualitative parameters
were described by their modality distribution and compared with the
X2 test (Pearson) or Fisher exact test when numbers were small. The corre-
lation between quantitative variables was calculated using the Spearman
correlation test. All calculations were performed with Stata (Special Edi-
tion 10.1; StataCorp). All tests were performed bilaterally in formulation
with a limit of significance set at 5% (P < 0.05).

RESULTS

Lymphoscintigraphy

The intraprostatic injection after prophylactic antibiotic therapy
was well tolerated in all patients.

SPECT/CT identified SLNs in 191 of 203 patients (94%), and
6 SPECT/CT examinations failed to detect SLNs in the first part of
the series. SLN SPECT/CT identification was seen on both sides in
159 patients (83.2%) and on one side in 32 (16.8%), with an
intraoperative bilateral detection for 8 of them. A total number of
1,122 SLNs were detected by SPECT/CT (5.5 % 3.1 per patient).
SLNs were detected in the common iliac regionin 31.1% of cases, in
the external iliac in 15.1%, in the internal iliac in 19.8%, in obturator
fossa in 17.7%, and in the promontory and presacral area in 6.3%.
Lymphoscintigraphy was especially better for the detection of SLN
localized in the 3 areas far from the prostate (external iliac, common
iliac, and presacral) in relation to the 2 areas near the prostate in-
jection sites (obturator fossa or internal iliac) (P < 0.0001).
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Intraoperative Detection

Intraoperative detection was performed on average 19 = 1.8 h
after injection of the radiopharmaceutical. The median probe
count for in vivo SLNs was 264 (range, 10-3,558) and ex vivo,
89 (range, 2-1,930). One or more SLNs were detected in 195 of
203 patients (96%), in a total of 1,153 removed SLNs. For 4 of the
8 patients for whom intraoperative detection failed, SPECT/CT
did not highlight any SLN. The detection rate was 86.7% (176/
203) in the right hemipelvis and 74.4% in the left (151/203) (P =
0.002). A total of 1,155 SLNs were removed, 5.6 = 3.7 SLNs per
patient (mean = SD). SLNs were detected in the common iliac
region in 19.5% of cases, 25.2% in the external iliac, 26.1% in
the internal iliac, 27% in obturator fossa, and 2.2% in the prom-
ontory and presacral area. In the 32 patients in whom SPECT/
CT showed unilateral drainage, 10 (31%) patients had intraoper-
ative detection highlighting SLNs on the side not seen on scin-
tigraphy, 3 of them with metastatic SLNs. The extended systematic
lymphadenectomy collected a total of 4,527 non-SLNs, giving
a mean of 28.32 = 10.22 lymph nodes per patient.

The adverse event rate was 4% (8/203) including 1 injury to the
small branch internal iliac vein clipped during the surgical pro-
cedure, 1 ureteral injury with a perioperative anastomosis, and 7
postoperative lymphoceles. These events were expected within the
framework of extended pelvic lymphadenectomy and could not be
specifically considered complications of the SLN procedure. All
cases were completed laparoscopically without recourse to open
surgery. The duration of SLN detection associated with extensive
pelvic lymphadenectomy was on average 108 = 33.1 min.

Histologic Analysis

For all types of nodes (SLN and non-SLN), histologic ex-
amination revealed macro- and micrometastases in 35 patients
(17.2%) and was limited to the SLNs in 19 of them (54.2%). In 8
patients (23%), lymph node invasion was observed in a sentinel
node in the form of micrometastases diagnosed only by immuno-
histochemistry. In these 35 patients, 6 of them had unilateral PC,
and in half of them, lymph node metastases were found in the
contralateral side. The characteristics of the 35 patients with
metastatic nodes are shown in Table 2. Three patients without
SLN metastases had metastatic non-SLNs. The FN rate was there-
fore 8.5% (3/35). Therefore, the sensitivity of SLN biopsy for
node metastasis detection was 32 of 35 (91.4%; 95% confidence
interval, 76.9-98.2). Of the 171 patients with negative SLNs, 168
had a negative non-SLN, yielding a negative predictive value of
98.2% (95% confidence interval, 94.9-99.6). The accuracy of SLN
technique was 89.05% (95% confidence interval, 83.9-93.0). The
14 patients who were positive on SLN and non-SLN biopsy had
a bilateral PC and a higher percentage of positive prostate cores
(72.6 = 29.8) (P < 0.01). Five of them had a unilateral SLN
detection, and for all of them on the contralateral side, only met-
astatic non-SLNs were found. If the rules to validate the technique
of SLN for a patient were if a side is without detected SLN,
ePLND required the FN rate of the technique to be only 2.8%
(1/35). Topographic distribution of SLN and non-SLN metastasis
is shown in Figure 2. The 3 areas (obturator fossa, external iliac,
and internal iliac) were equivalent in terms of SLN surgical detec-
tion. In contrast, most metastatic SLNs were located in the internal
iliac region (P = 0.02). The obturator fossa and the external iliac
were the areas in which we found the most metastatic non-SLNs.
Hierarchically, the common iliac area was slightly less detected than
the other areas but was a metastatic site in 9.3% of patients yet was
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TABLE 2
Characteristics of Patients with Metastases in SLNs or Non-SLNs

% lymph node % lymph
invasion node No.
according invasion and No. and
to Memorial  according sites sites of
Prostate- Sloan-Kettering to Briganti No. of of Size of positive
Patient Gleason specific antigen D’Amico % positive Cancer Center nomogram LNs in positive metastases  non-
no. score (ng/mL) score  biopsies  nomogram (2) (12) ePLND SLNs (mm) SLNs
1 3+4 33 3 100 7.8 20 34 2/15 obt 7 and 6 119 i
2 4+3 27 3 18 6.7 7 25 1/6 ii 6 019 —
3 8 6 3 46 4.6 17 26 2/3 obt,ei 5and6 1/23  ei
4 4+3 15 2 65 4.4 22 31 4/12  obt,ii, 3,8,5,and 0/19 —
Ci 10
5 8 6 3 36 7.2 15 25 2/7 ii,ci 022and3 2/18 i, ii
6 3+4 6 2 100 2.4 12 20 1/6 ii 0.98 014 —
7 3+4 9 2 100 4.9 21 19 2/4  obt, ii 3and 5 2/15 obt
8 4+3 22 3 100 24.2 81 33 1/3 ii 2 0/30 —
9 3+4 60 3 82 18.9 28 22 0/6 — — 2/16 i
10 4+3 6 2 44 25 12 29 2/8  obt,ii 2 and 3 021 —
11 6 10 2 75 1.9 6 39 0/1 — — 3/38 i, ci
12 3+4 8 2 100 2.9 19 31 111 ii 5 0/20 —
13 8 130 3 47 30.3 40 18 2/5 ii 1and 3 4/13  obt,
ii, ei
14 3+4 8 3 100 4.6 20 30 2/5 ii,ei 10and 10 2/25 ii
15 4+3 12 2 60 3.6 13 27 11 obt 15 026 —
16 3+3 5 2 61 6.8 19 19 1/6 ii 30 2/13  obt
17 4+3 12 2 74 3.7 27 23 4/8 ii,ei,ci 1.1, 8,8, 3/15 ci
and 15
18 4+3 6 3 47 4.0 14 23 1/5 obt 10 0/18 —
19 4+3 40 3 77 14.2 49 35 1/7 obt 1 028 —
20 3+3 3 2 44 1.2 3 31 1/7 ii 4 024 —
21 3+4 14 2 37 41 7 15 1/6 ii 0.5 09 —
22 3+4 30 3 40 7.5 10 15 4/4  ei,ci, 5,5,6,and 011 —
prom 15
23 3+4 26 3 100 6.7 33 18 2/4  ei,ei 15and 15 1/14  obt
24 3+4 4 2 44 3.8 4 48 1/14 obt 1.4 0/34 —
25 4+3 15 2 25 2.7 18 31 112 obt 1 019 —
26 4+3 6 2 36 25 12 14 2/6 obt,ii 0.5and 10 08 —
27 3+4 21 3 100 23.5 64 26 11 ii 7 3/25 obt,
ei, ei
28 8 6 3 90 86 40 21 2/3  obt, ii 8 and 8 5/18 i,
obt
29 4+3 14 2 27 41 12 17 1/4 ii 2 013 —
30 3+4 31 3 27 7.5 5 17 2/7 obt, 1and 1 0/10 —
obt
31 4+5 7 3 74 8.7 30 18 1/6 ei 2 012 —
32 6 6 2 5 1.5 <25 30 3/13 obt,ii, 5,5, and 117  ei
ei 10
33 4+5 11 3 45 3.5 7 27 0/3 — — 3/24 i, ci
34 4+5 3 3 42 6.3 13 13 1/4 ii 6 09 —
35 3+4 11 2 100 37.6 80 34 1/7 obt 25 027 —
obt = obturator fossa; ii = internal iliac; ei = external iliac; ci = common iliac; prom = promontory.

always associated with other metastatic node areas. Limited dissec-
tion to the obturator fossa would have missed 73% of SLNs and
74.1% of metastatic SLNs. For a standard lymphadenectomy (obtu-
rator fossa and external iliac region), the percentages would have
been 47.8% of the SLNs and 51.9% of metastatic SLNs.

DISCUSSION

This study confirms the diagnostic usefulness of SLN radiodetec-
tion in prostate cancer. Sensitivity per patient was 91.4%, with a neg-
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ative predictive value of 98.2% and an accuracy of 89.05%. These
performances are very much equivalent to those obtained, recently, in
cervical cancer, for which the sensitivity was 91.4% and negative
predictive value was 98.2% (16). To our knowledge, this prospective
study is the first to examine a large number of patients reporting a
laparoscopic detection of SLNs in PC systematically associated with
ePLND beyond the ureteral junction (/7-27). Two major results can be
highlighted. The first result is the importance of validating the technique
of SLN detection not only per patient but especially per hemipelvis in
order for the method to be considered acceptable as an isolated
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45%
= SLN detected
40%
= Metastatic SLN
35% Metastatic non-SLN
30%
25%
20%
15%
10%
5%
- |
QF. E.l LI C.l. Others
SLN detected 27.00% 25.20% 26.10% 19.50% 2.20%
Metastatic SLN 25.90% 22.20% 40.70% 9.30% 1.90%
Metastatic non-SLN 28.50% 30.50% 24.50% 16.40% 0.00%

FIGURE 2. Comparison of SLN sites (n = 1,155), metastatic SLNs (n =
54), or non-SLNs (n = 49) detected intraoperatively by probe in 195 patients.

procedure. And second, a significant metastatic SLN invasion in the
common iliac region exists but never in isolation and reopens the debate
about the extension of dissection and especially considering what the
SLN technique can provide at the common iliac level.

The prostate, being a midline structure, should have bilateral
drainage, and it is not possible to predict the preferential side of
lymphatic drainage in this setting. Thus, ideally, at least one SLN
should be studied on each side of the pelvis, and the SLN identification
rate should be reported not only per patient but also per side. This
approach is described for the SLNs in cervical cancer but not in PC,
for which analysis is done per patient or per drainage area. When
studies on this disease are revisited, detection rates, when interpreted
per side, are lower, whereas FN rates, considering each hemipelvis in
isolation, are improved (28). As we have seen in our study, the de-
tection rate per side (86.7% and 74.4% for right and left side, respec-
tively) is lower than per patient (96%), but the FN rate would
be minimal, with 2.8% instead of 8.5% per patient. If the SLN pro-
cedure is performed without systematic lymphadenectomy, patients
with unilaterally identified SLNs should undergo complete contralat-
eral lymphadenectomy because ipsilateral SLN status does not repre-
sent nodal status in the contralateral hemipelvis. A negative SLN
contralateral to a metastatic lymph node is not an FN. Neither does
the detection of 1 SLN per patient represent a detection rate of 100%.
Rather, FNs and detection rates must be interpreted per side in
order to be meaningful in terms of prognostication and patient
outcome. With this minimal negative rate (2.8%), we are below
the limits set by international guidelines for breast cancer (29). In
the guidelines of the European Association of Urology, the method
of histologic detection of lymph node metastases, such as sSPLND
(PLND assisted by SLN technique), is regarded as suitable for
lymph node staging in PC (30). Recently, Jeschke et al. proposed
in PC a combination of intraoperative SLN isotope/fluorescence
detection in a procedure reminiscent of double detection, which
was the reference in breast cancer (31).

The second major strength of our study, which is in accordance
with our preliminary study (15), is that a significant SLN propor-
tion was scintigraphically detected (19.5%) in the common iliac
area and finally was metastatic (9.3%). Unlike some reports, the
common iliac area in our study appeared to be likely to harbor
metastatic lymph nodes (SLN and non-SLN). Comparison of our
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study with that of Joniau et al. (27) showed with 371 SLNs re-
moved (vs. 1,153 in our study), in all lymph node areas examined,
3 times fewer SLNs were detected in the common iliac area than
in ours. This is consistent with what was reported by supporters of
extended lymphadenectomy (4): when a high number of nodes
were removed, the number of involved nodes increased. Although
invasion of the common iliac area was never found in isolation in
our study, this raises the question of interest of not achieving SLN
detection in this area although the surgical approach is deemed
difficult. For patients who receive only this technique in the future,
surgically detected SLNs in this region will highlight extensive
disease and may give information for salvage treatment if prostate-
specific antigen increases in the future. Second, if the dissection
becomes of therapeutic relevance as some suggest (29), the im-
portant goal will be to remove as many nodes as possible, with the
priority being removal of all SLNs because they are subject to
variable and atypical drainage, regardless of the nodal region.
Moreover, SLN mapping has the potential for enhanced sensitivity
in the detection of metastatic disease. Ultrastaging by serial sec-
tioning is time-consuming and costly, but ideally within the limits
of 4-6 SLNs because micrometastases are rarely identified using
conventional pathology sectioning and staining. Furthermore, our
study found that in 57% of cases the SLN is the only lymph node
harboring metastatic disease and in 40% (14/35) of the cases these
were micrometastases and for 9 of them only SLN micrometasta-
ses. Although the prognostic value of micrometastasis remains
unclear in PC (32), if it is based on breast cancer data, for which
SLN micrometastases are associated with an adverse impact on
disease recurrence or survival (33), our patients may have received
an ultrastratification benefit because they potentially have a worse
prognosis than patients free of metastases.

In patients with one or more SLNs involved, a significant
number of metastases are also located in non-SLNs (33). In our
study, 12 of 35 patients (34.2%) had a dual invasion (SLN and
non-SLN). The benefit of the SLN technique for these patients
could be to help find atypical drainage (29).

However, as described in the literature (27,33), the internal iliac
region is always the area most represented in terms of detection
and metastatic status for SLNs.

Finally, this series corroborates the fact that the distribution of
metastatic SLNs invalidates any justification for a standard or
limited dissection. In the 35 metastatic patients in our study,
74.1% of metastatic SLNs were located outside the limited
dissection (obturator fossa) and 51.9% outside the range of
the external iliac and obturator fossa. Previous studies have
shown between 30.0% and 72.7% of metastatic lymph nodes in
addition to limited dissection and between 10.0% and 59.7%, compared
with standard laparoscopic dissection (18-20,22-26).

Regarding SLN anatomic distribution, there appears to be a
large variability and extent of SLN anatomic distribution (/7).
Vermeeren et al. (24) have demonstrated in a previous study the
value of SPECT/CT versus planar scintigraphy acquisition. More-
over, in our study, we observed a difference between the distribution
of SLNs in SPECT/CT and intraoperatively—what had already been
noted by Corvin et al. but less dramatically than in our study (20).
The 2 prostate injection sites may explain the difference in detection
of SLNs by SPECT/CT and in intraoperative detection: with SPECT/CT,
the SLNs located at a distance from the prostate were significantly better
individualized than those nearby. In contrast, during surgery, the
SLNs near the prostate tend to be better located than those in the
common iliac area because the periprostatic surgical approach is easier.
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Complications related to intraprostatic injection of tracer remain
rare (21,22,34). Some rare cases of prostatitis have been described
(23,25); however, none was detected in our study. Adverse events are
relatively uncommon in SLN mapping, because in our series of SLNs
explored laparoscopically, we observed a complication rate of 4%, ob-
served only during the ePLND and never during the detection of SLNs.

CONCLUSION

The radioisotope SLN identification method for the common iliac
region is successful at identifying SLNs during laparoscopic surgery
per hemipelvis and can feasibly be considered acceptable as an isolated
procedure, with an intraoperative detection rate of 96% and an FN rate
of 2.8%. Our results demonstrate that SLN monitoring in intermediate-
and high-risk PC patients is a reliable procedure for nodal staging and
can prevent unnecessary pelvic lymph node dissection.
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