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Postchemotherapy retroperitoneal residual mass resection for 
germ cell testicular tumors: a single-center experience
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INTRODUCTION
Testicular cancer is the most common solid malignancy among 
males aged 15–35 and represents 1% of adult neoplasms and 
5% of urological tumors1. Since the past decade, the inci-
dence of testicular cancer has been rising in many countries. 
Northern European countries have the highest incidence 
rates, while Eastern European, Asian, African, and South 
American countries have the lowest2. The majority of malig-
nant testicular tumors are germ cell tumors (GCTs), account-
ing for 95% of all cases, and GCTs are classified into semino-
mas and non-seminomatous GCTs3. In the vast majority of 
patients with stage 1 disease, radical orchiectomy is curative, 
although those with advanced stages require chemotherapy4. 
The majority of patients achieve complete remission after 
chemotherapy, although a significant number will still have 
postchemotherapy masses.

Surgical resection of postchemotherapy residual retro-
peritoneal masses is an essential component of multimodal-
ity treatment for patients with advanced testicular cancer 

receiving systemic chemotherapy. The optimal management 
of residual mass after chemotherapy for non-seminoma-
tous testicular cancer is still being debated. Patients with 
non-seminomatous testicular cancer and residual retroperi-
toneal lymph nodes > 1 cm following chemotherapy should 
undergo a postchemotherapy retroperitoneal lymph node 
dissection (PC-RPLND)5,6. In these patients, following the 
first-line bleomycin, etoposide, and cisplatin (BEP) che-
motherapy, only 6–10% of residual masses contain active 
cancer, 50% have postpubertal teratoma, and 40% com-
prise necrotic-fibrotic tissue only7. Seminomas are extremely 
sensitive to chemotherapy, but residual masses are detected 
after chemotherapy in 66–80% of patients with advanced 
disease. Fluorodeoxyglucose-positron emission tomography 
(FDG-PET) is recommended with residual masses after treat-
ment of seminoma due to its high negative predictive value8. 
Surveillance is advised for residual lesions less than 3 cm in 
size or lesions larger than 3 cm in size with a negative FDG-
PET. In patients with postchemotherapy residual masses <3 
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SUMMARY
Objective: Postchemotherapy retroperitoneal lymph node dissection (PC-RPLND) plays an important role in the management of advanced germ cell 

testicular tumors. Bilateral template lymph node dissection is considered a standard treatment in postchemotherapy residual masses; however, modified 

unilateral templates have gained acceptance in patients with unilateral residual disease. In this study, we aimed to demonstrate the perioperative 

and oncological outcomes of the patients with advanced testicular cancer who underwent unilateral modified template PC-RPLND in our center.

Methods: This is a retrospective study in which patients who underwent PC-RPLND in a referred center between 2004 and 2021 were investigated. 

All patients had three or four cycles of chemotherapy and retroperitoneal residual masses. Data were retrospectively collected from medical, operative, 

radiology, and pathology records and analyzed.

Results: A total of 57 patients underwent PC-RPLND. The mean age was 32.7±8.1 years (19–50). According to the disease stage at presentation, 

there were 39 patients with stage 2 and 18 patients with stage 3. The average tumor size after chemotherapy was 57.6±2.7 mm (25–117). The overall 

complication rate was 35% (20/57 patients). No grade 4 and 5 complications were observed. Pathologic review demonstrated the presence of teratoma 

in 28 (49.1%) patients, fibrosis and/or necrosis in 15 (26.3%) patients, and viable germ cell tumor in 14 (24.5%) patients. The mean follow-up was 69.4 

months (8–201). During follow-up after surgery, 14 (24.5%) deaths occurred due to advanced disease.

Conclusion: PC-RPLND is a major component of the management of advanced testicular germ cell cancer. Our study demonstrated that modified 

unilateral template is an effective and safe procedure in the postchemotherapy setting for selected patients.
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cm, FDG-PET is optional8,9. PC-RPLND should be consid-
ered a treatment option in patients with postchemotherapy 
residual masses >3 cm with a positive FDG-PET scan. 

The optimal approach to PC-RPLND has proven to 
be more contentious. In the postchemotherapy setting, 
bilateral nerve-sparing RPLND is the standard option. In 
selected patients, ipsilateral template resection with nerve 
preservation has been shown to produce comparable long-
term oncologic results to bilateral systematic resections4,10. 
In this study, we present the results of 57 patients under-
going PC-RPLND for retroperitoneal residual mass after 
chemotherapy for germ cell testicular tumors. We aimed 
to present our surgical experience and evaluate oncological 
results, complications, and survival of PC-RPLND proce-
dures performed at our institution.

METHODS

Patient population and inclusion criteria
Between May 2004 and March 2021, patients with primary 
non-seminomatous or seminomatous testicular tumor and 
history of chemotherapy after orchiectomy were enrolled in 
our study. All 62 patients who underwent open PC-RPLND 
for residual mass in the retroperitoneal area in a single cen-
ter were included in this study. All of the patients underwent 
radical orchiectomy for primary diagnosis, and all patients 
received three or four cycles of chemotherapy prior to surgery 
according to their prognostic group. Patients with extrago-
nadal tumor, previous RPLND prior to chemotherapy, and 
previous salvage chemotherapy were excluded from the study. 
Before PC-RPLND, all patients underwent computed tomog-
raphy of the chest and abdomen 6–8 weeks following the last 
cycle of chemotherapy, and measurement of the serum tumor 
markers was taken.

Data collection
Data were retrospectively collected from medical, opera-
tive, radiology, and pathology records and analyzed. Five 
patients with incomplete data were excluded from the study. 
Follow-up data were available for 57 patients. Preoperative 
demographic and clinical variables included age, clinical 
stage, initial pathology of testicular tumor, preoperative 
chemotherapy status, size of the retroperitoneal mass, and 
time to RPLND. Operative and postoperative variables 
included pathology of retroperitoneal mass, intraoperative 
complication status, estimated blood loss, length of hos-
pital stay (LOH), and oncologic outcomes. Intraoperative 

and postoperative complications were recorded according 
to Clavien-Dindo classification system11. The 2016 Tumor 
Node Metastasis (TNM) classification of the International 
Union Against Cancer is used for clinical staging and clas-
sification of prognostic groups12.

Surgical technique
Patients were placed in supine position, and a midline inci-
sion was made. After obtaining the intra-abdominal access, a 
medial rotation of the colon was made to create the retroper-
itoneal space. Modified template resection limits for right-
sided tumors consist of the ureter (lateral), the midpoint of 
the aorta (medial), bifurcation of iliac vessels (inferior), and 
and renal hilum (superior), and for left-sided tumors consist 
of ureter (lateral), there are midpoint of vena cava (medial), 
bifurcation of iliac vessels (distal), and renal hilum (superior). 
Lymph nodes in these areas were packed and dissected. Care 
was taken to avoid major vessels and sympathetic trunk injury 
during dissection. If the residual mass is close to the ureters, a 
double J ureteral catheter was placed before RPLND, in order 
to identify and avoid damage to the ureters. 

Statistical analysis
The data were analyzed using the Statistical Package for Social 
Sciences (SPSS) version 17.0 (Chicago, IL, USA) program. 
The categorical variables were compared using the chi-square 
and continuous variables were evaluated by Mann-Whitney 
U test. Kaplan-Meier test was used to calculate the survival of 
patients. Statistical significance was accepted as p-value <0.05.

RESULTS
A total of 62 patients who underwent postchemotherapy 
open PC-RPLND were evaluated. Of them, 57 patients with 
a mean age of 32.7±8.1 years (range 19–50) were included 
in the study. The primary testicular tumor sides were in the 
right and left testis in 33 (57.8%) and 24 (42.2%) patients, 
respectively. The pathology of primary tumor demonstrated 
non-seminomatous germ cell (n=35, 61.4%), seminoma (n=8, 
14%), and mixed GCT (n=14, 24.5%). According to the disease 
stage at presentation, there were 39 patients with stage 2 and 
18 patients with stage 3. The primary chemotherapy regime 
in 41 (71.9%) patients was standard three or four cycles of 
BEP, 8 (14%) patients received epirubicin and cisplatin (EP) 
for bleomycin toxicity, 4 (7%) patients received etoposide, 
ifosfamide, and cisplatin (VIP), and another 4 (7%) patients 
received alternative individualized chemotherapy regimens. 
The average tumor size after chemotherapy was 57.6±2.7 mm 
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(25–117 mm). Baseline demographics and patient character-
istics are shown in Table 1.

Open PC-RPLND via an anterior abdominal approach 
was performed in all patients. The mean LOH was 8.4±7.5 
days. The overall complication rate was 35% (20/57 patients). 
There was no grade 4 and grade 5 complications (periopera-
tive death). Eight of these complications were occurred in the 
intraoperative period, of which four were bleeding requiring 
blood transfusion and four were major vascular (inferior vena 
cava or aorta) injuries requiring surgical intervention. In all, 12 
patients suffered from postoperative complications, of which 8 
were Clavien-Dindo grades 1 and 2 and 4 were Clavien-Dindo 
grade 3b. Complications are summarized in Table 2.

Final retroperitoneal mass pathology demonstrated teratoma 
in 28 (49.1%) patients, fibrosis and/or necrosis in 15 (26.3%) 
patients, and viable GCT in 14 (24.5%) patients. The mean 
follow-up was 69.4±54.5 months (8–201). During follow-up 
after surgery, 14 (24.5%) deaths occurred due to advanced 
disease. Overall survival rate was 75.5%, with a median fol-
low-up of 47 months. Kaplan-Meier survival curves are pre-
sented in Figure 1.

DISCUSSION
In this study, we aimed to present our surgical experience and 
demonstrate that modified unilateral template is an effective 

and safe procedure in the postchemotherapy setting. In the 
treatment of metastatic testicular cancer, surgical excision of 
remaining masses after chemotherapy is still an integral and cru-
cial aspect of the treatment13. For patients undergoing RPLND 
after chemotherapy, a full bilateral dissection is currently rec-
ommended. Patients with advanced disease who have received 
chemotherapy may benefit from a unilateral, modified template 
RPLND4. Both procedures can be performed by open, laparo-
scopic, or robotic-assisted laparoscopic approach. In our study, 
we examined oncologic outcomes following postchemotherapy 
open unilateral modified template RPLND in patients with 
clinical stage II and III diseases. In these patients, RPLND is 
a key part of multidisciplinary treatment, but surgery requires 

Table 1. Patient characteristics.

Characteristic Non-seminomatous (n=49) Seminomatous (n=8) p-value

Age (years) 32.4 (19–46) 39.1 (30–50) 0.042

Site of primary tumor, n 

Right 29 4 0.660

Left 20 4

Tumor size, cm (biggest diameter) 4.72 (1.5–9.2) 6.8 (3.5–12)

Stage of disease, n

Stage II 34 5 0.657

Stage III 15 3

Histology of residual mass, n

Teratoma 30 2

Necrosis/fibrosis 8 4 0.215

Viable GCT 11 2

Perioperative complication 15 5 0.136

Mean estimated blood loss 194 (140-400) 234 (115-440) 0.451

Length of hospitalization (days) 7.8 (3-50)  9.2 (6-21) 0.657

Mean follow-up (months) 68.6 (8-201) 75.6 (24-112) 0.732

Survival (death patients/total) 13/49 1/8 0.339

Table 2. Grading of surgical complications.

Grade Complication n

1
Ileus

Wound infection
4
2

2
Blood transfusion

Deep vein thrombosis
Damage of IVC or aorta

4
2
4

3b
Wound dehiscence

Coloileal anastomosis leakage
Small intestine necrosis

2
1
1

Total (%) 20 (35)

IVC, inferior vena cava.
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a high level of competence and may cause many serious intra-
operative and postoperative surgical complications. Therefore, 
these patients should be managed in centers with a high vol-
ume of testicular cancer patients.

The excision of postchemotherapy residual masses in the 
retroperitoneal area is a major procedure with several intra-
operative and postoperative difficulties. In a recent popula-
tion-based study, the incidence of intraoperative and post-
operative complications was higher for bilateral PC-RPLND 
than for unilateral PC-RPLND and they found that lym-
phatic leakage was the most common complication14. In 
another study in which primary and PC-RPLND compli-
cations were compared, the authors stated that the risk and 
severity of intraoperative and postoperative complications 
were higher with PC-RPLND though no significant differ-
ence was found between the two groups in terms of compli-
cation rates15. In our PC-RPLND series, no intraoperative 
or perioperative death was observed. Although the compli-
cation rate was at an acceptable level in our study, none of 
the patients had Clavien-Dindo grade 4 or 5 complications. 
In one patient who had Clavien-Dindo grade 3b compli-
cation, surgical intervention was performed again under 
general anesthesia due to abdominal evisceration second-
ary to postoperative ileus. In a large study of 603 patients 
who underwent PC-RPLND for clinical stages II and III, 
there were 144 complications in 125 (20.7%) patients, and 

the mortality rate was 0.8%16. In a recent systematic review 
comparing outcomes of different PC-RPLND techniques, 
100 (29%) of 347 patients undergoing modified unilat-
eral PC-RPLND experienced complications, and 27(8%) 
patients experienced grade 3 and 4 complications17. In a 
study comparing primary and PC-RPLND surgeries, it was 
emphasized that intraoperative and postoperative complica-
tions were more common in the PC-RPLND group without 
statistically significant difference, and ileus constituted the 
majority of postoperative complications in both groups15. 
In our study, we found that the hospitalization period was 
prolonged in patients with ileus especially in the postoper-
ative period and two patient needed adjuvant surgery due 
to abdominal evisceration and two patients due to coloileal 
anastomosis leakage and intestinal necrosis. Patients under-
going PC-RPLND are more likely to develop complications 
due to factors such as a large volume of disease, a postche-
motherapy desmoplastic reaction, and aggressive/exten-
sive retroperitoneal dissection. In addition, the decrease in 
pulmonary reserves of these patients after chemotherapy, 
especially in those receiving bleomycin therapy, adds an 
additional burden to the perioperative and postoperative 
morbidities of the patients.

Fibrosis/necrosis, teratoma, and viable GCT are the most 
common findings after PC-RPLND. In a single-institution 
series of 504 patients who underwent PC-RPLND, 51% of 

Figure 1. Kaplan-Meier survival curve for cancer-specific survival stratified by tumor type.
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cases had fibrosis/necrosis, 37% had teratoma, and 15% had 
viable GCT7. A similar rate was found in another series of 
152 patients from two tertiary referral centers, 84 (55.2%) 
patients had necrosis/fibrosis, 45 (29.6%) had mature ter-
atoma, and 23 (15.1%) had vital cancer in the surgical 
specimens4. Reviewing our series, teratoma contributed 
to 49.1% of histopathological findings of retroperitoneal 
masses, fibrosis/necrosis to 26.3%, and viable GCT to the 
remaining 24.5%. In a clinical model for analyzing resid-
ual masses after chemotherapy, authors demonstrated that 
models that predict patients with non-seminoma with either 
necrosis or viable cancer after is irrelevant and not reliable 
and highlighted PC-RPLND should not be performed in 
these patients, as residual seminoma was not detected in 97% 
of patients with seminoma who received adequate systemic 
chemotherapy18. In a recent study, the levels of a new serum 
biomarker micro-RNA 371 were found significantly associ-
ated with clinical stage, primary tumor size, and response 
to treatment, and all histologic subtypes, except teratoma, 
express this micro-RNA. Compared with classical serum 
tumor markers, it was found to have a higher sensitivity 
and specificity of over 90%. After further validation, this 
marker could be considered in the management of GCTs 
even in advanced stages19. In another study, it was under-
lined that the levels of this marker decreased significantly 
after chemotherapy in patients with advanced disease and 
confirmed that it was not expressed at all in teratoma20. This 
novel biomarker should be considered in cases where the use 
of the classical tumor markers is inconclusive, postchemo-
therapy residual masses in seminoma and non-seminoma.

In our series, 14 patients died from disease progression. 
Our overall survival rate was 75.5%, with a median follow-up 
of 47 months. In a study demonstrating the long-term data 
of 100 patients who underwent modified left or right uni-
lateral PC-RPLND, they reported a 99% survival rate at a 
10-year follow-up. Unlike our study, this study consisted of 
only patients with a limited retroperitoneal limited disease 
on the affected testis side and normal serum tumor markers 
after systematic chemotherapy21. In our study, residual mass 
resection pathology was reported as viable GCT in 10 of the 
patients who died due to advanced disease during follow-up. 
In a study with similar survival rates as ours, 60% of the 
patients who died during follow-up had a GCT in the final 
pathology22. In another study investigating the pathological 
data and clinical results of patients who underwent RPLND 
after multiple chemotherapy regimens, it was emphasized 
that the predictors of worse disease-specific survival were 

the detection of a retroperitoneal mass larger than 5 cm and 
GCT23. Furthermore, in this study, a 5-year disease-specific 
survival rate of 74% was reported, which is also consistent 
with our study.

This study has several limitations. First is the retrospec-
tive nature of this study. Second, since information about the 
retrograde ejaculation status of the patients in the postopera-
tive period is not reported in the database, this detail was not 
included in the study. Third, we did not use the bilateral modi-
fied RPLND technique, which may have affected the oncolog-
ical outcomes. Another limitation is that there is no mention 
of additional adjuvant therapy.

CONCLUSIONS
We present the results of a single-center PC-RPLND procedure 
for advanced testicular tumors. PC-RPLND has a complemen-
tary role in the management of advanced GCTs, particularly 
non-seminoma. After chemotherapy, the majority of patients 
achieve complete remission, although a significant number will 
still have postchemotherapy masses. We hypothesized that a 
modified unilateral PC-RPLND would be equally effective in 
managing the masses in the retroperitoneum oncologically. In 
optimally diagnosed and well-evaluated patients with residual 
masses following systemic chemotherapy for advanced testicu-
lar cancer, modified PC-RPLND can be regarded as a safe sur-
gical procedure. In particular, PC-RPLND procedures should 
be performed in high-volume clinics with extensive experience 
in the treatment of advanced testicular cancer. Centralizing the 
treatment of these patients is important in terms of disease con-
trol and prevention of perioperative mortality. The prediction 
of viable GCTs in these patients with newly developed tumor 
markers seems promising.
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