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Abstract 

Pelvic lymph node dissection (PLND) is commonly performed alongside radical prostatectomy. Its primary objective 
is to determine the lymphatic staging of prostate tumors by removing lymph nodes involved in lymphatic drainage. 
This aids in guiding subsequent treatment and removing metastatic foci, potentially offering significant therapeutic 
benefits. Despite varying recommendations from clinical practice guidelines across countries, the actual implementa-
tion of PLND is inconsistent, partly due to debates over its therapeutic value. While high-quality evidence supporting 
the superiority of PLND in oncological outcomes is lacking, its role in increasing surgical time and risk of complica-
tions is well-recognized. Despite these concerns, PLND remains the gold standard for lymph node staging in prostate 
cancer, providing invaluable staging information unattainable by other techniques. This article reviews PLND’s scope, 
guideline perspectives, implementation status, oncologic and non-oncologic outcomes, alternatives, and future 
research needs.
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Lymphatic drainage in prostate cancer
The male pelvic region’s lymph nodes can be categorized 
into five distinct groups based on their placement, spe-
cifically the paraaortic nodal group, the common Iliac 
nodal group, the internal Iliac nodal group, the external 
Iliac nodal group, and the inguinal lymph nodal group. 
The various clusters of lymph nodes are linked together 
to create a lymphatic drainage system in the pelvic area. 
The male pelvic tissues and organs can be drained lym-
phatically through three primary routes: the superficial 
inguinal pathway, the pelvic pathway, and the paraaortic 
pathway. The pelvic pathway, comprising the common 

iliac group, the internal iliac group, and the external iliac 
group, serves as the primary lymphatic drainage pathway 
for both the bladder and prostate [1]. Lymph nodes situ-
ated near the iliac vessels are typically the initial targets 
of lymph node metastases originating from prostate can-
cer, with the internal iliac region exhibiting the highest 
vulnerability, followed by the external iliac region, the 
obturator region, the common iliac region, and the pre-
sacral region [2, 3]. Sentinel lymph nodes are typically 
seen as the main source of lymphatic drainage from tis-
sues and organs, and they are the most probable spot in 
the lymphatic drainage chain where tumors are likely to 
spread first. The Fossa Marcille, situated within the male 
pelvis, serves as a crucial anatomical framework [4, 5], 
encompassing lymph nodes from the external iliac, obtu-
rator, and internal iliac regions that collectively contrib-
ute to its composition. The presence of positive lymph 
nodes in the fossa Marcille in patients with prostate 
cancer is often accompanied by negative lymph nodes in 
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other areas [6], indicating a strong association between 
lymph node invasion in this region and the occurrence 
of multiple lymph node metastases in other regions [5], 
implying a high likelihood of sentinel lymph nodes for 
prostate cancer in the fossa Marcille, which aligns with 
the lymphatic drainage attributes of prostate cancer. By 
employing the technique of contrast agent localization, 
pertinent research indicated that the sentinel lymph 
nodes of prostate cancer were predominantly clustered in 
the obturator region (30%-40%), the external iliac region 
(19%-34%), and the internal iliac region (17%-33%) [7, 8], 
while subsequent investigations unveiled that the senti-
nel lymph nodes were predominantly positioned at the 
intersection of the internal iliac and external iliac vessels, 
along with the distal extremity of the internal iliac ves-
sels [7], By identifying the sentinel lymph nodes, we can 
ascertain the severity of the illness, diminish the trauma 
caused by surgery, and give advice for treatment choices 
and prognostic evaluation [2].

While prostate cancer exhibits the aforementioned 
drainage properties, the actual drainage scenario may 
become more intricate when lymph node metastasis 
occurs. In light of the potential for lymphatic dissemina-
tion in prostate cancer cells, urologists commonly rec-
ommend PLND for localized prostate cancer patients 
exhibiting an elevated risk of lymph node infiltration. 
In instances where pelvic lymph node metastasis has 
been conclusively identified, conventional therapeutic 
interventions such as chemotherapy, radiotherapy, and 
immunotherapy are generally prioritized. Salvage PLND, 
proposed as an alternative treatment in select medical 
centers, remains a subject of ongoing debate regarding 
its therapeutic efficacy. In summary, the primary objec-
tives of the PLND are to elucidate the classification of the 
tumor lymph nodes and eliminate potential lymph node 
metastatic lesions, with the aim of attaining potential 
therapeutic advantages and enhancing the patient’s prog-
nosis [9, 10].

The excision range of PLND
In general, pelvic lymph node dissection (PLND) is a 
surgical intervention that eliminates lymph nodes from 
different areas along the iliac vascular distribution, tak-
ing into account the manner in which lymphatic drain-
age occurs in prostate cancer. PLND can be broken down 
into distinct subcategories depending on the particular 
regions examined. Nevertheless, there is a lack of con-
sensus among academics regarding the extent of exci-
sion within the PLND subgroup. A quadratic division of 
PLND has been suggested by certain scholars [11]: (1) 
limited pelvic lymph node dissection (lPLND): external 
iliac region + obturator region; (2) standard pelvic lymph 
node dissection (sPLND): lPLND + internal iliac region; 

(3) extended pelvic lymph node dissection (ePLND): 
sPLND + common iliac region; (4) super-extended pel-
vic lymph node dissection ( sePLND): ePLND + presa-
cral region. However, there are also scholars who have 
proposed a trichotomy of PLND [3]: lPLND (external 
iliac region + obturator region), ePLND (lPLND + inter-
nal iliac region), and sePLND (ePLND + common iliac 
region + presacral region).

The indications of PLND
The academic community continues to hold differing 
opinions on the timing of treatment and patient selection 
for PLND. Proponents of PLND argue that this procedure 
not only assesses the tumor’s lymph node staging but also 
eliminates metastatic lesions from the lymph nodes for 
therapeutic purposes [12, 13], Conversely, opponents of 
PLND argue that it can result in extended surgical dura-
tion and increased complications, and that the decision 
to undergo PLND does not impact the patient’s postop-
erative oncological prognosis. Various nations and terri-
tories also offer distinct suggestions for PLND.

According to the European Association of Urology 
(EAU) guidelines, PLND is advised for patients with 
intermediate-risk prostate cancer who have a high likeli-
hood of lymph node invasion (with cut-off values rang-
ing from 5 to 7%), as evaluated by Briganti nomogram, 
as well as for those with high-risk prostate cancer. It is 
advisable to use ePLND, which includes the external 
iliac, obturator, internal iliac, and common iliac regions 
[14]. According to the American Urological Association 
(AUA) guidelines, PLND can offer crucial insights into 
lymph node staging and contribute to the formulation 
of a post-surgical treatment strategy, yet it does not yield 
substantial advantages in terms of oncological outcomes. 
Hence, it is advisable to evaluate the likelihood of lymph 
node invasion through pertinent nomograms prior to 
deciding whether to carry out PLND. It is advisable to 
use ePLND, which includes the external iliac, obtura-
tor, and internal iliac regions [15]. In accordance with 
the National Comprehensive Cancer Network (NCCN) 
guidelines, PLND assists in elucidating the staging of 
tumorous lymph nodes and eradicating microscopic lym-
phatic metastatic lesions. Hence, it is advisable to utilize 
nomograms for evaluating the likelihood of lymph node 
infiltration in patients and to conduct ePLND (encom-
passing the external iliac, obturator, and internal iliac 
regions) after thoroughly evaluating surgical duration, 
potential surgical complications, and other variables [16]. 
According to China’s prostate cancer treatment guide-
lines, there is inadequate evidence to substantiate the 
positive impact of PLND on on oncological outcomes, 
nevertheless, PLND can elucidate lymph node staging 
and offer prognosis guidance. Hence, it is advisable for 
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patients diagnosed with high-risk prostate cancer and 
those identified as intermediate-risk with an elevated 
risk of lymph node invasion based on the Memorial 
Sloan Kettering Cancer Center (MSKCC) nomogram 
(with a cut-off value of 5%) to undergo ePLND therapy 
(encompassing external iliac, obturator, and internal iliac 
regions) (Table 1).

After conducting a thorough analysis of multiple guide-
lines from various countries and regions, it has been 
determined that PLND is generally not advisable for 
patients with low-risk prostate cancer, whereas ePLND is 
recommended for patients with intermediate-risk pros-
tate cancer who have a higher likelihood of lymph node 
invasion, as indicated by nomograms such as MSKCC 
and Briganti. In addition to patients with a high-risk 
prostate. In relation to the range of lymph node dissec-
tion, despite the recommendation of various guidelines 
for ePLND, the EAU’s recommended range of ePLND 
includes the common iliac region alongside the range 
of ePLND dissection (external iliac + obturator + inter-
nal iliac) recommended by the AUA, NCCN, and China 
guidelines. It is crucial to delve deeper into the potential 
variations in lymph node staging and oncological out-
comes associated with ePLND of such varying ranges.

The current status of PLND
Numerous guidelines mentioned earlier advocate for the 
provision of PLND to all patients diagnosed with inter-
mediate- and high-risk prostate cancer, on the condi-
tion that the necessary criteria are fulfilled; however, the 
practical implementation rate of PLND remains rela-
tively inadequate. A study conducted in the UK examined 
high-risk prostate cancer patients who received surgi-
cal treatment in accordance with the EAU guidelines. 

Among the 3091 high-risk prostate cancer patients, 
PLND treatment was administered to 66%, while 62.4% 
either did not undergo PLND or solely underwent obtu-
rator lymph node dissection. Furthermore, out of the 66% 
who received PLND treatment, a mere 56.8% opted for 
ePLND treatment, with less than one-third of ePLND 
being performed in its entirety. The findings of this 
study propose that the diminished rate of PLND perfor-
mance could be attributed to the abundance of periop-
erative complications associated with PLND, without 
any notable improvement in survival outcomes [17]. 
In accordance with the German S3 guidelines, a multi-
center study conducted in Germany and Austria dem-
onstrated an impressive overall implementation rate of 
97.2% for PLND [18]. A North American study assessed 
the adherence rate to guideline-recommended PLND 
among patients with prostate cancer in North Amer-
ica. The study findings indicated that, as per the NCCN 
guidelines and the D’Amico risk stratification scheme, 
the recommended rates for PLND were 63.3% and 64.9% 
for patients, and 68.8% and 69.1% for those who actually 
underwent PLND, respectively, indicating a persistently 
low percentage, despite an increase compared to previ-
ous records. The study determined that when making 
clinical decisions, it is important to take into account 
not only guideline recommendations but also the clinical 
characteristics of patients. Patients with a low likelihood 
of lymphatic metastasis but unfavorable traits of prostate 
cancer (such as late clinical-stage, high Gleason score, 
and a significant proportion of positive biopsies) should 
be considered for PLND, while those with a high risk of 
lymphatic metastasis but lacking unfavorable characteris-
tics of prostate cancer can be deemed to have PLND dis-
regarded [19].

Table 1 Summary of different recommendations for PLND in different guidelines

Abbreviations: PLND pelvic lymph node dissection, ePLND extended PLND, EAU European Association of Urology, AUA  American Urological Association, NCCN National 
Comprehensive Cancer Network, MSKCC Memorial Sloan Kettering Cancer Center

Guideline Risk group Assessment method Threshold Recommand 
PLND

PLND template Recommendation 
Strength

EAU Intermediate Briganti nomogram 5% ePLND Obturator
Internal iliac
External iliac
Common iliac

Strong

High / / Strong

AUA NA Nomogram NA ePLND Obturator
Internal iliac
External iliac

Moderate

NCCN Intermediate (Favorable 
& Unfavorable)
High
Very high

Nomogram 2%-7% ePLND Obturator
Internal iliac
External iliac

2A

China Intermediate MSKCC nomogram 5% ePLND Obturator
Internal iliac
External iliac

/

High / /
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Taking into account the escalating pattern of lymph 
node invasion in prostate cancer patients annually [20], 
the guidelines advocate for the adoption of PLND in 
screened prostate cancer patients. Nevertheless, the 
diverse cognitive viewpoints regarding PLND across var-
ious centers, surgical methodologies, and other variables 
have resulted in significant fluctuations in the practical 
implementation of PLND in clinical settings.

The oncological outcomes of PLND
The variation in PLND implementation rates can be 
attributed, in part, to the absence of a consistent perspec-
tive on the significance of PLND in the clinical context. 
The question of whether PLND should be conducted, the 
appropriate level of PLND to be administered, and the 
actual benefits it provides to patients with prostate can-
cer has sparked controversy.

Should PLND be implemented?
Many investigations have been carried out to deter-
mine if PLND should be put into practice. Badani et al. 
conducted a retrospective analysis on the survival rates 
of patients with pT3b prostate cancer who underwent 
RP, revealing that the risk of postoperative biochemi-
cal recurrence was comparable between the two patient 
groups who did not undergo PLND and those who did; 
however, in patients who underwent PLND, the aug-
mentation in the number of dissected lymph nodes did 
not significantly diminish the probability of biochemical 
recurrence [21]. Preisser et al.’s study discovered that in a 
cohort of patients diagnosed with intermediate-risk and 
high-risk prostate cancer who were administered ePLND 
compared to those who were not, ePLND effectively 
furnished data regarding the classification of the tumor 
lymph nodes. Nevertheless, there was no notable dispar-
ity between the two cohorts in regards to biochemical 
recurrence-free survival, metastasis-free survival, and 
tumour-specific survival [22, 23]. Tomisaki et  al’s study 
arrived at a comparable finding: individuals with limited 
prostate cancer who underwent PLND exhibited no nota-
ble disparity in oncological outcomes in comparison to 
those who did not undergo PLND, and patients who did 
not undergo PLND circumvented the accompanying sur-
gical hazards and complications [24]. Kodiyan et al. col-
lated information from the US National Cancer Database 
in accordance with the NCCN guidelines and categorized 
patients into two categories: those with positive attrib-
utes of prostate cancer and those with negative traits 
of prostate cancer. While the acceptance or rejection of 
PLND did not significantly impact survival in the group 
exhibiting favorable traits of prostate cancer, a correla-
tion was observed between the implementation of PLND 
and improved survival in the group with unfavorable 

characteristics of prostate cancer [25]. According to the 
US National Cancer Database, Sood et  al. conducting 
ePLND yields a notable survival benefit for individu-
als with lymph node metastases (pN1) in contrast to the 
absence of PLND or ePLND, and for every extra lymph 
node examined, a patient’s tumor-specific survival rate 
can be enhanced by 7% [26].

Optimal excision range of PLND
Besides the decision of whether or not to receive PLND, 
the selection of the appropriate level of PLND to be 
granted is a subject that warrants thorough exploration. 
Lestingi et  al. conducted a phase III randomized con-
trolled clinical trial at a single center, with a prospective 
design. I examined if there was any disparity in oncologi-
cal results among 300 intermediate- to high-risk pros-
tate patients who underwent radical prostatectomy with 
ePLND (including external iliac, obturator, internal iliac, 
common iliac and presacral regions) and lPLND (only 
the presacral region) to determine if there was any vari-
ation in oncological outcomes. Initial findings indicate 
that while ePLND offers more conclusive data regarding 
tumor lymph node staging, there is no statistically sig-
nificant disparity between the two in relation to 5-year 
biochemical recurrence-free survival, metastasis-free 
survival, or tumour-specific survival. Subgroup analyses 
indicate that ePLND has the potential to be advantageous 
for patients with high-grade prostate cancer in relation to 
biochemical recurrence-free survival, although further 
studies are required to validate these subgroup analyses 
[27, 28]. Touijer et al. devised a controlled trial with a sin-
gle center and randomization. A comparison was made 
between the oncological results of lPLND (external iliac 
region only) and ePLND (external iliac + obturator + 
internal iliac) in 1440 patients with prostate cancer. The 
findings indicated that the disparities in the quantity of 
dissected lymph nodes and the percentage of positive 
lymph nodes were negligible between the two groups, 
and that ePLND did not diminish the likelihood of bio-
chemical recurrence in patients [29]. Wettstein et  al. 
conducted a retrospective study involving two centers, 
focusing on a cohort. It was proven that ePLND effec-
tively decreased the likelihood of biochemical recurrence 
and the necessity for supplementary treatment post-sur-
gery by 25%-31% in contrast to non-ePLND [30]. Preis-
ser et aI. performed a retrospective analysis utilizing the 
SEER database to assess the survival rates of individuals 
with prostate cancer who had undergone PLND. Patients 
with no lymph node invasion and postoperative pathol-
ogy exhibited a decreased tumor-specific mortality rate 
following a more extensive PLND, in contrast to patients 
with less extensive PLND. Additionally, each additional 
lymph node removed by PLND resulted in a reduction of 
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approximately 4.5% in tumour-specific mortality, which 
was unfavorable for the prostate cancer group [31].

It is evident from the aforementioned studies that 
there are conflicting findings regarding the potential 
oncological benefits of PLND. Despite certain studies 
suggesting the potential oncological benefits of PLND 
in specific patient groups, such as those with unfavora-
ble characteristics of prostate cancer, these studies have 
predominantly focused on retrospective research, limited 
prospective studies, bias in patient selection for PLND, 
non-standardized templates for PLND, and absence of 
a comprehensive description of the specific dissection 
range of PLND, among other factors (Table  2 [27, 29, 
30, 32–35]). In order to bridge the gap between studies, 
a more effective study design should be implemented in 
the future to ensure more dependable findings.

The non‑oncological outcomes of PLND
Lymph node staging
Regarded as the epitome of lymph node staging, PLND 
offers accurate data on tumor staging in individuals with 
prostate cancer, aiding in the evaluation of the patient’s 
state and offering valuable insights for their prognosis. 
Notwithstanding the utilization of medical imaging tech-
nologies like CT, MRI, PET-CT, etc. The utilization of 
relevant clinical parameters to assess lymph node stag-
ing has proven to be effective alternatives; however, the 
actual pathological information of lymph nodes obtained 
from these alternatives remains limited when compared 
to PLND, and there is still potential for further enhance-
ment in determining lymph node staging [36].

Surgical complications
As surgical techniques have progressed, PLND has gone 
from the early days of open surgery to the current era of 
laparoscopy and robot-assisted laparoscopy. While there 
has been a decline in the complication rate of PLND in 
comparison to previous instances [37], there are still cer-
tain complications that necessitate attention. The typical 
complications associated with PLND encompass lympho-
cysts, harm to pelvic tissues and organs (such as vessels, 
obturator nerves, bladder, and rectum), venous thrombo-
sis in the lower extremities, and sexual dysfunction. The 
disruption of lymphatic drainage pathways in the pelvis 
caused by PLND makes lymphocysts the prevailing com-
plication. Based on the available literature, the likelihood 
of lymphocysts following PLND varies between 1.3% and 
25% [38–40], and their presence is not solely attributed 
to the enlargement of PLND excision [38, 41], but also 
to advanced age, elevated BMI (Body Mass Index), and a 
past occurrence of peripheral vascular/lymphatic lesions 
[41–44]. To reduce the number of lymphocysts, preven-
tive measures such as constructing a peritoneal flap [45, 

46]、peritoneal opening [47, 48], elastic clamping of 
lymphatic vessels [39], bipolar electrocoagulation of the 
trauma, and spraying of haemostatic powder [49] can be 
taken during operation. Nevertheless, lymphocysts do 
not consistently manifest symptoms, and interventions 
are typically limited to symptomatic lymphocysts (such as 
excessive abdominal-pelvic effusion or secondary infec-
tions). Subsequent to PLND, a range of medical interven-
tions including lymphangiography, lymphatic embolisation 
[50], prolonged pelvic drainage, reoperation for explora-
tion, or puncture and drainage may be undertaken [37]. In 
contrast to lymphocysts, complications like pelvic tissue 
and organ damage, lower extremity venous thrombosis, 
and sexual dysfunction are uncommon and can be pre-
vented through meticulous anatomical separation during 
PLND and improved perioperative patient care [37, 38].

The alternatives of PLND
Despite PLND being widely regarded as the gold stand-
ard for lymph node staging in prostate cancer patients, 
numerous studies have strived to investigate the utiliza-
tion of non-PLND techniques in assessing lymph node 
invasion and preventing superfluous PLND, consider-
ing the ongoing controversy surrounding the oncologi-
cal advantages of PLND and the potential for extended 
surgical duration and related complications. In the past, 
a great deal of research has been conducted to evalu-
ate the clinicopathological features of prostate cancer 
patients, taking into account clinical factors related to the 
disease. A range of prediction models have been created 
to forecast the risk of lymph node invasion, with Brig-
anti, MSKCC, Cagiannos, Formulas, Zumsteg, etc. being 
the most popular ones [51–53]. Additionally, there are 
numerous studies that have been externally validated to 
determine their predictive power in various populations 
[52, 54–56]. EAU, AUA, NCCN, and other guidelines 
suggest the use of these prediction models with clinical 
parameters, which can be adjusted to achieve the best 
possible results for different patient groups by changing 
their cut-off values, a widely used method for assessing 
lymph node invasion.

CT and MRI can be used to evaluate prostate cancer 
patients before surgery to determine the condition of 
the primary tumor lesion, however, relying solely on 
CT or MRI to acquire data on pelvic lymph nodes is 
quite restricted. Research data indicates that CT scans 
have a sensitivity of 8.9% and a specificity of 98.3% 
when identifying positive pelvic lymph nodes, whereas 
MRI scans have a sensitivity of 14.3% and a specific-
ity of 98.8% [57], indicating that relying solely on CT 
or MRI to decide whether to proceed with PLND is not 
dependable. The current recommendation for predict-
ing pelvic lymph node invasion in clinical practice is to 
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use multiparametric MRI in combination with tumour-
related clinical parameters. To provide an instance, Brem-
billa et al. conducted a predictive model, which combined 
tumour volume (mrV) and T-stage (mrT) from MRI, 
along with clinical parameters like preoperative PSA and 
major Gleason scores, to predict pelvic lymph node inva-
sion, and its AUC value is 0.956. By setting the cut-off 
values of mrT3 and mrV ≥ 1cc for PLND, it was possible 
to decrease 55.4% of unnecessary PLNDs and only 4.3% 
of patients with lymph node invasion were overlooked 
[58]. Gandaglia et  al. developed a predictive model to 
accurately predict pelvic lymph node invasion by utilizing 
the MRI index lesion’s maximum diameter, the pathology 
grading of the MRI-directed biopsy region, and various 
clinical parameters such as PSA, clinical stage, and the 
percentage of biopsy-positive needle counts, resulting in 
a remarkable 60% reduction in ePLNDs and a mere 1.6% 
ignorance of lymph node metastases among patients 
with a cut-off value of 7% [59]. Many clinical prediction 
models that combine multiparametric MRI and other rel-
evant clinical parameters to predict pelvic lymph node 
invasion have shown a significant improvement in pre-
dictive efficacy when compared to previous models that 
only incorporate clinical parameters [60–63]. PET-CT, 
due to its remarkable ability to visualize tumour foci, has 
been extensively employed to identify prostate cancer 
lymph node invasion and can direct the removal of posi-
tive lymph nodes during surgery [64]. As an illustration, 
68Ga PSMA PET-CT can be employed to guide the exci-
sion of positive lymph nodes and prevent the elimina-
tion of uninvolved lymph nodes. This method exhibits a 
67% sensitivity, 100% specificity, 100% positive predictive 
value, and 90% negative predictive value in identifying 
positive lymph nodes at the individual patient level [65].

In the present scenario, where PLND is regarded as the 
gold standard for assessing lymph node invasion, various 
techniques for evaluating lymph node invasion have arisen 
collectively. These techniques have exhibited favorable 
prognostic outcomes across various cohorts of prostate 
cancer patients, yet they necessitate additional investiga-
tion and investigation in terms of precisely acquiring lymph 
node pathology data, forecasting tumor survival prognosis, 
ensuring safety, and assessing cost in comparison to PLND.

Conclusion and outlook
Pelvic lymph node dissection is a surgical procedure that 
removes pelvic lymph nodes based on the characteris-
tics of pelvic lymphatic drainage in order to clarify the 
staging of the tumour lymph nodes and obtain potential 
therapeutic benefits. Numerous national and regional 
guidelines endorse this procedure as the gold stand-
ard for lymph node staging of prostate cancer, yet there 

remains a certain level of debate regarding its potential 
oncological advantages. As medical technology advances, 
there are now a variety of techniques that integrate radi-
ology and clinical parameters to evaluate the danger of 
lymphatic infiltration in individuals with prostate cancer, 
and the accuracy of these approaches has been verified 
in various patient cohorts, however, their actual efficacy 
in comparison to PLND must be further verified in a 
broader patient group.

When conducting future research on PLND, it is 
imperative to prioritize the following crucial aspects: 
establishing a uniform categorization of PLND sub-
groups, determining the most suitable excision range 
for PLND, enhancing the predictive precision of diverse 
predictive models, elucidating the potential oncological 
advantages of PLND for prostate cancer patients, and 
exploring alternative non-PLND treatment options for 
positive lymph nodes.
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