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Abstract 
Background: The aim of this study is to evaluate perioperative morbidity of retroperitoneal lymph node dissection 
(RPLND) in patients with germ cell tumors in a reference center for cancer in Brazil.  

Methods: We performed a retrospective analysis of all patients from our computerized database from all patients who 
underwent RPLND. Intraoperative variables such as surgical time, blood loss, length of hospital stay, number of blood 
units required and associated procedures were evaluated. 

Results: A total of 28 cases were reviewed. The mean age was 27.8 years. The average operating time was 308 minutes. 
The blood loss averaged 865 ml. The average hospital stay was 6 days. As to the magnitude of the dissection, in 16 (57.1%) 
cases a nerve-sparing technique was applied. 39.2% of patients experienced at least one associated procedure.  

Conclusions: Retroperitoneal lymph node dissection is still a high morbidity procedure but necessary to obtain oncologic 
control in high-risk cases, even in those with metastatic disease. 
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1 Introduction  
Although testicular tumors are relatively rare, they still represent the most frequent neoplasm in men between 15 and 35 
years of age [1, 2]. Such tumors account for 1% to 1.5% of all cancers in men and the annual incidence is about 4.6 cases per 
100,000 men in developed countries [3, 4], while this estimative is approximately 2.2 new cases per 100,000 inhabitants in 
Brazil [5].  
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Recently, testicular cancer serves as a paradigm for the multimodal treatment of malignancies. It is not only one of the 
most chemosensitive tumors, but also responds well to surgical intervention. The appropriate integration of chemotherapy 
and surgery for the management of testis cancer has resulted in overall survival rates greater than 90% [6-8]. 

Retroperitoneal lymph node dissection (RPLND) plays an important role in the management of patients with germ cell 
tumors [6-11]. Patients at higher stages with metastatic disease should receive chemotherapy for systemic control first, and 
for residual retroperitoneal masses, a post chemotherapy procedure (PC-RPLND) is the treatment of choice, although it 
has been shown that at least one third of those patients have necrotic tissue instead of tumor in final pathological  
analysis [6, 12-15]. The purpose is report the experience of an university hospital in Brazil, assessing the perioperative 
morbidity of RPLND in patients with germ cell tumors. 

2 Patients and methods 
We performed a retrospective analysis of all patients from our computerized database who were diagnosed with 
nonseminomatous disease and underwent PC-RPLND between January 2005 and September 2011. All patients were 
identified and perioperative data were obtained. Patients were submitted to PC-RPLND after having undergone 3 to 4 
cycles of primary chemotherapy with bleomycin, toposide and cisplatin. 

Intraoperative surgical variables were analyzed: surgical time, blood loss, length of hospital, number of blood units 
required and complications rates. Variables regarding the technique itself were also assessed, including cavity access 
(median laparotomy, S incision or laparoscopy) and the magnitude of dissection (nerve-sparing or bilateral node 
dissection). 

This study was previously approved by the Committee on Ethics in Research of our institution. Analyses were performed 
using the Statistical Package for Social Sciences (SPSS, version 12.0, Chicago, Ill). 

3 Results and discussion 
A total of 37 patients were submitted to RPLND, from which 6 were excluded for incomplete data, 3 harbored 
seminomatous disease leaving us with a total of 28 individuals. Patients were aged from 18 to 49 years old (mean age 27.8) 
and harbored nonseminomatous or mixed germ cell tumors in the testis tissue in different clinical stages.  

Three (10.7%) patients were classified as having stages I, while nineteen (67.8%) were stages II and 6 (21.4%) were 
classified as stage III. According to the ICGGGC risk group classification, 18 patients were classified as intermediate 10 
patients as poor. 17.8% had a pure nonseminoma and the majority had mixed NSGCT (82.1%); regarding primary testis 
tumor histological classification of these patients, 15 (65.2% of all patients) had embryonal carcinoma (mean percentage 
of the tumor 30.5%). Regarding histological features of retroperitoneal masses, the patients were divided as follows: 13 
had teratoma, 13 had necrosis, 2 harbored viable germ cell tumors. These main characteristics of our sample are shown on 
Table 1. 

All the patients were positioned supine and the operation was done with the patients under general anesthesia. The 
operative technique was chosen by the surgical team accordingly, with median incision in 16 (57.1%) cases, “S” incision 
in 10 (35.7%) and laparoscopic approach in 2 (7.1%) patients. One laparoscopic surgery was converted to a “S” incision. 

The average operating time was 308 minutes (135 to 615 minutes). The blood loss averaged 865 ml (100 to 2800 ml). The 
average hospital stay was 6 days (2 to 15 days). Blood transfusion was required in 6 procedures (21.4%), with average 
transfusion units of 0.6 (0 to 5). As to the magnitude of the dissection, in 16 (57.1%) cases a nerve-sparing technique was 
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applied. There was no difference in perioperative data when comparing groups with different histology from the 
retroperitoneal mass (Table 2). 

Table 1. Main characteristics of the studied group 

The demographic, clinical and pathological data  

Mean age (18-49) 27.82 

IGCCCG Risk Group  

Intermediate 18 (64.2%) 

Poor 10 (35.7 %) 

Clinical Stage  

I 3 (10.7%) 

II 21 (75 %) 

IIa 3 (10.7%) 

IIb 7 (25 %) 

IIc 9 (32.1%) 

III 6 (21.4%) 

Lymphovascular Invasion (LVI) 15 (45.4%) 

Number of chemotherapy cycles before RPLND 3,6 

Histology of primary testis tumor  

Nonseminoma 17.8% 

Mixed NSGCT 82.1% 

Embryonal Carcinoma 15 (53.5%)  

Teratoma  11 (39.2%)  

Coriocarcinoma 4 (14.2%) 

Yolk Sac Tumor 3 (10.7%) 

Endodermal Sinus 6 (21.4%) 

Histology of retroperitoneal mass  

Necrosis 46.4% 

Teratoma 46.4% 

Viable Germ Cell Tumor (GCT) 7.1% 

Yolk Sac 3.6% 

Nonseminoma 3.6% 

Eleven patients (39.2%) experienced at least one associated procedure, which consisted basically of resection of structures 
that were firmly adhered to the mass, such as kidneys, liver, ureter, colon among others and vessel sutures (Table 3). No 
patients died in the operating room or in the immediate post-operative period. 

RPLND is considered a procedure with high morbidity. The fibrosis and desmoplastic reaction associated with the effect 
of platinum chemotherapy and the meticulous dissection required because of intrinsic anatomic relation of important 
structures accounts for the difficulty of PC-RPLND, including increased operative time, elevated blood loss and high rates 
of perioperative complications [14, 15]. The introduction of both the modified-template RPLND, nerve-sparing and 
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laparoscopic approaches has significantly decreased the morbidity associated with this procedure. However, these 
approaches have been indicated for selected low-risk patients with early stage tumors [6, 14, 15].  

Table 2. Operative data and comparison between groups according to histological features of retroperitoneal mass 

Variable RPLND Teratoma Necrosis Viable GCT p 

Surgical time (min) 308 (135 to 615) 350.7 255.7 440 0.09 

Blood loss (ml) 865 (100 to 2800) 830 803.2 700 0.47 

Transfusion (units) 0.6 (0 to 6) 0.9 0.5 1 0.28 

Length of stay (days) 6 (2 to 15) 7.4 5.9 5 0.24 

Table 3. RPLND intraoperative associated procedures. Results are shown as n(%) 

Associated Procedures  n (%) 

Organ resection  8 (28.5%) 

Hepatectomy 
Nephrectomy 
Ureterectomy  

2 (7.1%) 
2 (7.1%) 
2 (7.1%) 

Gastrointestinal procedures 3 (10.7%) 

Colectomy 
Enterectomy 
Sutures 

1 (3.5%) 
0 
2 (7.1%) 

Vascular sutures 12 (42.8%) 
Arterial  
Aorta 
Mesenteric superior 
Mesenteric inferior 
Renal 
Iliac common 
Iliac external 
Venous 
Vena Cava 
Renal Vein 
Iliac vein 

6 (21.4%) 
3 (10.7%) 
0  
1 (3.5%) 
0 (0.0%) 
2 (7.1%) 
0  
6 (21.4%) 
2 (7.1%) 
2 (7.1%) 
2 (7.1%) 

Even though current indications for RPLND remain controversial, it is still an established treatment modality in certain 
situations: in low-stage disease, the surgical removal of involved retroperitoneal lymph nodes may promote cure with 
surgical therapy alone, thereby avoiding chemotherapy; in post chemotherapy disease, surgical removal may be 
therapeutic and in more complicated post chemotherapy disease such as late relapse or the removal of chemoresistant 
retroperitoneal cancer (desperation RPLND), 30% to 40% of these patients with chemo-resistant metastatic cancer can be 
cured with surgical therapy alone [6]. At our service, this procedure is usually indicated for patients who remain with 
retroperitoneal masses after performing chemotherapy. Therefore it is important to assess the morbidity of this procedure 
in our region. 

The present report demonstrates that RPLND can be safely performed by our surgical team. When compared to other 
series, we had a heterogeneous group of patients with different disease stages, which at first makes it difficult to compare 
with the literature [14]. Moreover, we had 4 cases of stage III patients, which have not been included in other series 
estimating perioperative morbidity [4, 16]. The role of RPLND in men initially with IGCCCG poor-risk disease is not well 
established. Some patients have rapid disease progression and are eligible for surgery. The importance of second-line 
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chemotherapy before RPLND is still not clear but studies suggest that patients who receive second-line chemotherapy 
before RPLND are less likely to be salvageable at subsequent relapse [17]. 

A meta-analysis with over 800 cases cited in 34 articles, revealed that the mean complication rate was 15.6% (9.4 to 25.7) 
and the average operative duration was 204 min. These complication rates and operative times are similar to contemporary 
RPLND series [14, 18, 19]. 

As expected, we had high operative parameters such as operative time (308 min) and blood loss (865 ml). Furthermore, we 
had two unique cases with disseminated abdominal disease and extensive associated procedures to remove the mass (e.g. 
hemicolectomy, hepatectomy and nefrectomy) and lasted over 500 minutes (540, 615 min). It has been described that these 
post chemotherapy procedures can be technically challenging and may require diverse technical capabilities and a 
commitment to a sometimes lengthy and arduous procedure [6, 14]. The main limitation of this study is the small number of 
patients, which makes it difficult to draw definitive conclusions.  

Despite the high intraoperative blood loss, our series was associated with a relatively low rate of blood transfusions 
(24.2%). This is in part explained by the conservative and cautious attitude of the anesthesiology team, once there has been 
a strong tendency toward a restriction of blood transfusion in recent years [20]. In spite of the magnitude of the procedures, 
all patients had an uneventful recovery with a relatively short hospital stay and mortality rate of 0. During a 12-month 
follow-up period we had only 2 cases of biochemical recurrence that were successfully controlled with second-line 
chemotherapy.  

Recently, many series have been comparing the morbidity, safety and oncological results of open and laparoscopic 
approaches to RPLND with similar results [15, 18, 21]. Our experience is limited to open surgeries for advanced neoplasms 
and laparoscopy approach has been reserved for selected cases. 

4 Conclusion 
Retroperitoneal lymph node dissection is still a high morbidity procedure that requires experienced hands in order to 
obtain good oncologic control and low complication rates, and should be performed in Cancer Reference Centers. It 
should also be considered even in patients with metastatic disease with good response to chemotherapy. 
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