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Introduction:  The management of malignant 
mesothelioma of the tunica vaginalis (MMTVT) is not 
clearly defined.  Retroperitoneal lymph node dissection 
has been reported as a potential management option.  
Herein we present our experience with robot-assisted 
retroperitoneal lymph node dissection (RARPLND) in 
our series of patients with MMTVT.
Materials and methods:  The Mayo Clinic cancer 
registry was queried from 1972-present for all patients 
who had a diagnosis of MMTVT.  Six patients were 
identified, five of whom were treated with RPLND, where 
four underwent RARPLND. 
Results:  In five patients who underwent RPLND, the 
median age was 50 years (IQR 34-51).  Four patients 
originally presented with right sided symptomatic 

hydroceles, while one presented with right sided 
chronic epididymitis.  Orchiectomy (one simple, two 
inguinal radical) was performed in three patients prior 
to presentation.  Preoperative cross-sectional imaging, 
including PET-CT scan in three patients, was negative 
for lymphadenopathy or metastasis.  RARPLND 
was performed in 4/5 (80%) cases and concomitant 
hemiscrotectomy in 4/5 (80%) cases.  Full bilateral 
template was performed in three patients and right 
modified template was performed in the remaining two.  
Median lymph node yield was 29 (IQR 22-32) and 
median blood loss was 275 cc (IQR 200-300).  Positive 
retroperitoneal lymph nodes were found in 3/5 (60%) 
cases.  All patients who underwent RARPLND were 
discharged home on postoperative day one.  Mean follow 
up was 27 months (range 3-47).  No patients recurred. 
Conclusions:  Regardless of the approach, RPLND may 
provide a diagnostic benefit in patients who present with 
MMTVT, with the robotic approach affording a potentially 
expedited recovery.
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Introduction 

Malignant mesothelioma of the tunica vaginalis of 
the testes (MMTVT) is a rare entity that is thought to 
comprise less than 5% of all mesothelioma cases.1  There 
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is a bimodal age of presentation, with the majority of 
patients presenting after the age of 50 and a smaller 
proportion of cases occurring at ages younger than 25.2-4  
Most patient present with a symptomatic hydrocele or 
scrotal mass.3  Asbestos exposure is the greatest risk-
factor and is associated with  approximately 40% of 
cases.5  The management of MMTVT is not completely 
understood, though reports have demonstrated success 
with orchiectomy/hemiscrotectomy and lymph node 
dissection in patients with radiologically suspicious 
lymph nodes.2,3,6  
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Materials and methods

Following institutional review board (IRB) approval, 
the Mayo Clinic cancer registry was queried from 
1972-present for all patients who had a diagnosis of 
MMTVT.  Six total patients resulted.  Five of these 
patients underwent RPLND, four of which were 
RARPLND at our institution.  The robotic cases were 
all performed by one surgeon, while the open case was 
performed by another surgeon.  Data was collected 
on all pertinent demographic, preoperative data, 
perioperative data (RPLND template, nerve-sparing 
status and extent of nerve spare), pathologic data 
(diagnosis, margins, lymph node yield), postoperative 
outcomes, and follow up data (adjuvant therapies, 
cross sectional imaging results, recurrence).  This data 
was collected from all patients with pathologically 
confirmed MMTVT between January 1989 and July 

The retroperitoneum is the most common lymphatic 
region affected by MMTVT.2  There is some controversy 
regarding the role of retroperitoneal lymph node 
dissection (RPLND) in patients without clinical and/
or radiological suspicion of metastasis, despite there 
being reports of metastatic disease being found in 
the retroperitoneum after RPLND in such patients.3  
Robot-assisted retroperitoneal lymph node dissection 
(RARPLND) has been found to be feasible in managing 
patients with metastatic testicular cancer, while also 
providing patients with the benefits of minimally 
invasive surgery (i.e. lower estimated blood loss, shorter 
hospital length of stay).7-9 

This study reviews a small series of MMTVT 
patients treated with RARPLND and presents a review 
of the literature on this topic.  It aims to demonstrate 
feasibility of RARPLND as an option for patients with 
MMTVT without demonstrable lymphadenopathy.

TABLE 1.  Patient characteristics, treatment, and outcomes
      
 Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Age 51 79 34 19 50

Body mass index 26.4 26.9 30.6 23.2 38.3

Asbestos exposure  No No Yes No No

Presentation Right  Right Right Right Right
 hydrocele chronic hydrocele hydrocele hydrocele 
  epididymitis

T stage T2 T2 T2 T2 T2

Tumor size (cm) N/A N/A 0.5 7 N/A

Surgery performed RARPLND, RARPLND RARPLND, RARPLND RPLND,
 orchiectomy  orchiectomy  left PLND

Hemiscrotectomy  Yes  No Yes Yes  Yes

OR time (min) 212 243 362 421 309

Estimated blood loss 50 200 300 50 900

RPLND template Modified Bilateral Modified Bilateral  Bilateral
 right  right

Nerve spare Yes  No Yes Yes  Yes

Nodes yielded 22 29 32 21 70

No. positive nodes 2 5 2 0 0

Scrotal margin Negative  N/A Negative Negative Negative

Length of stay 1 1 1 1 6

Follow up since  3 26 37 27 47 
surgery (mo)

Adjuvant chemo No No Yes No No
OR = operating room
RARPLND = robotic assisted retroperitoneal lymph node dissection
mo = months; min = minutes; PLND = pelvic lymph node dissection
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2017.  The technique of RARPLND used in this series 
has been described in our previous report.8  Descriptive 
analysis was performed to report patient postoperative 
and early oncological outcomes. 

Results

Six patients with MMTVT were evaluated.  In the patient 
who did not undergo RPLND, the patient presented 
initially at 80 years of age in 1989 with a hydrocele on 
the right side and during surgery, there were suspicious 
testicular lesions, prompting surgeons to proceed 
with an orchiectomy.  The resulting pathology was 
consistent with MMTVT.  The patient subsequently 
underwent right hemiscrotectomy.  Initial cross-sectional 
imaging was negative and the patient was followed 
conservatively.  Sixteen months after the index surgery, 
retroperitoneal lymphadenopathy was appreciated, 
suggestive of metastasis.  The patient elected to be 
followed conservatively and subsequently passed away 
19 months after the index surgery due to the disease. 

In five patients who underwent RPLND, Table 1, 
the median age was 50 years (IQR 34-51) and median 
body mass index was 26.9 kg/m2 (IQR 26.4-30.6).  
Four patients originally presented with right sided 
symptomatic hydroceles, while one presented with 
right sided chronic epididymitis.  Orchiectomy (one 
simple, two inguinal radical) was performed in three 
patients and hydrocelectomy in the other two patients 
prior to presentation.  All outside pathology was 
reviewed by a genitourinary pathologist.  Preoperative 
cross-sectional imaging, including PET-CT scan in three 
patients, which was negative for lymphadenopathy 
or metastasis.  The CT scan in the open case (patient 
5) did reveal an indeterminate pelvic lymph node.  
RARPLND was performed in four cases and concomitant 
hemiscrotectomy in 4/5 (80%) cases.  Hemiscrotectomy 
was not done in one patient who previously underwent 
radical inguinal orchiectomy.  The ipsilateral spermatic 
cord was removed in all cases.  Groin dissection was 
deferred, due to lack of clinically suspicious nodes. 

Full bilateral template was performed in three 
patients and right modified template was performed 
in the remaining two. The open RPLND case also 
included an ipsilateral pelvic lymphadenectomy due 
to concerns about an indeterminate pelvic lymph node.  
Patient 2 was impotent and requested a maximally 
aggressive oncological operation, with no interest 
in a nerve-sparing approach.  As such, this was the 
only patient who underwent a non-nerve sparing 
procedure.  During surgery, there was no evidence of 
grossly involved lymph nodes.  Median lymph node 
yield was 29 (IQR 22-32) and median blood loss was 

275 cc (IQR 200-300).  Positive retroperitoneal lymph 
nodes were found in 3/5 (60%) cases.  Out of the three 
patients who had preoperative negative PET-CT scans, 
two were found to have lymph node involvement after 
RPLND.  In the four hemiscrotectomy specimens, one 
was positive for disease, with negative margins.  Those 
who underwent RARPLND were discharged home on 
postoperative day one. One patient received four cycles 
of adjuvant Cisplatin and Pemetrexed.  Mean follow 
up was 27 months (range 3-47).  No patients recurred.

Discussion

In this series of six patients who presented with MMTVT, 
we demonstrate that RPLND can be a useful diagnostic 
and potentially therapeutic option in managing these 
patients.  All five patients who underwent RPLND 
had negative preoperative cross-sectional imaging for 
metastasis however, lymph node dissection yielded 
nodal involvement in 60% of these patients, suggesting a 
potential role for upfront RPLND in these patients.  The 
robot provides a plausible minimally-invasive option 
for these patients. 

There have been less than 300 cases of MMTVT 
reported in the literature.5,10  Patients have a propensity 
to recur and survival rates are unfavorable.  For 
instance, in an analysis of the National Cancer 
Institute’s SEER database of patients with testicular 
mesothelioma, Nazemi et al reported 5 and 10 year 
disease-specific survival rates of 58% and 45%, and 
5 and 10 year overall survival rates of 49% and 33%, 
respectively.11  Management approaches have varied, 
though some clinical principles are being developed.  
For instance, once MMTVT is diagnosed, it was 
found in earlier cases that patients had greater than 
a three-fold higher local recurrence rate when they 
underwent a hydrocelectomy versus orchiectomy 
(35.7% versus 10.5%).  This is important as local 
recurrences have been associated with a 9 month lower 
median survival.2  Consequentially, orchiectomy with 
or without concomitant hemiscrotectomy in patients 
suspected to have MMTVT is seen as the standard of 
care in order to mitigate the risk of positive surgical 
margins, which is especially desired in this disease 
because positive margins were found to be associated 
with significantly worse cancer-specific survival in the 
series by Recabal et al.3 

Outside of wide-local excision of the diseased testicle 
in patients with MMTVT, there are mixed reports on 
the use and efficacy of additional treatments.  Due to 
the rarity and poor prognosis of this disease, much of 
the adjuvant data available is on patients with already 
disseminated disease.  These cases have reportedly had 
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some success with either adjuvant radiotherapy12 to 
affected sites or combined chemotherapy-radiotherapy 
therapy,13 but results are not consistent.  Chemotherapy 
data is limited, as numerous agents have been studied, 
though in the data available, little benefit of systemic 
chemotherapy is seen in this setting.2,14  Lymph 
node dissection for the management of MMTVT 
is controversial.  It is not clear which patient will 
benefit from the procedure and what should be the 
extent of dissection.  RPLND has inherent risks of 
complication and may require referral to a tertiary 
center with expertise in performing the procedure.   
Second, MMTVT affects tunica vaginalis and thus 
the expected drainage should be to the pelvic lymph 
nodes.  However, most of these patients will have 
some form of scrotal violation2 (e. g. hydrocelectomy, 
scrotal orchiectomy and or needle aspiration) which 
could lead to alteration of the lymphatic drainage and 
thus, possible subsequent involvement of inguinal and 
retroperitoneal lymph nodes.15-18 

In a systematic review of 74 patients by Plas et al, 
15% of patients presented with clinically suspicious 
metastasis and the lymph node dissections performed 
revealed that the retroperitoneum was the most 
commonly affected area (8.5%), followed by the 
inguinal (5.1%) and iliac lymph nodes (3.4%).  This 
review recommended against routine lymph node 
dissection in patients with no clinical suspicion for 
metastasis because the six patients who underwent 
lymph node dissection in otherwise negative 
preoperative metastatic work ups had no evidence 
of metastasis.2  Conversely, in a more recent series by 
Recabal et al, only 2/15 (13%) patients had evidence of 
lymphadenopathy on cross-sectional imaging prior to 
surgery, but 7/8 (87.5%) RPLNDs, 1/7 (14.3%) pelvic 
dissections, and 10/10 groin dissections were positive 
for metastasis.  All patient with groin dissections had 
suspicious findings on clinical exam.3  This is congruent 
to our findings that despite negative clinical staging, 
patients may be affected with metastatic lymph 
node disease, as evidenced by the three patients 
with negative preoperative imaging, including two 
PET-CT scans, who were found to have lymph node 
involvement after RPLND.  It also calls into question 
the utility and reliability of cross-sectional imaging 
such as CT scan and PET-scan, which were used in the 
present series.  It should be noted, however that cross-
sectional imaging has been useful for detecting disease 
progression/recurrence when used as a surveillance 
tool and thus should be integrated in a patient with 
MMTVT who has received primary treatment.1,2,19,20 

Because the retroperitoneal lymph nodes are most 
common nodes affected by MMTVT, we decided to 

perform an RPLND in our modern series of patients.  
We elected to perform the minimally-invasive approach 
for which we have extensive experience.8,9,21  Of note, 
this approach has been previously described in one 
case of a patient with MMTVT.10  This approach was 
preferred due to the reported efficacy and feasibility in 
managing testicular cancer, with previously published 
favorable oncologic outcomes, low intraoperative 
estimated blood loss, low rates of postoperative 
complications, and shorter hospital length of stay 
(LOS) when compared to the open approach.7-9,22  
At our center we perform RARPLND even in the 
more challenging cases such as post-chemotherapy 
testis cancer cases and therefore application in this 
patient cohort was straightforward.  As a result, it 
was employed in the MMTVT series and similarly 
resulted in low perioperative morbidity, short hospital 
LOS, and low recurrence in our variable follow up 
periods.  The technical advantages of RARPLND are 
again appreciated in these cases, which include the 
superior visualization with the three-dimensional 
magnification, increased dexterity, increased control 
around the great vessels and the fact that all our 
patients went home postoperative day 1.8,21,23  Though 
the standard at our institution is to perform RPLND 
using the robotic approach for patients who require 
the procedure, an open approach is often preferred 
due to the decreased frequency of these procedures 
and need for centralization at high volume centers.  
Despite the benefits of the robotic approach described 
here and in our previous reports,8,9,21 one of the 
perceived drawbacks may include a steep learning 
curve.  RPLND is not as common a procedure as 
other urological surgeries where use of the robot 
has become widespread (e.g. prostatectomy), which 
may make it more difficult for surgeons to build up 
experience with the approach.  In addition, though the 
short and intermediate outcomes reported have been 
comparable to the open approach, more long term 
data is needed to confirm oncological equivalence to 
the open approach.8,9,21 

In order to construct an ideal treatment approach 
for MMTVT, it is important to understand the disease’s 
natural history to determine what treatment approach 
should be established.  Due to what is known of 
malignant mesothelioma and testicular pathologies, 
various treatment approaches have been attempted 
for MMTVT.  Malignant mesothelioma has been 
previously found to be responsive to chemotherapy,24 
radiation,25 and surgical resection.26  As a result, all 
three treatment strategies have been attempted in 
MMTVT, but conclusive data is difficult to obtain 
secondary to the poor prognosis and rarity of MMTVT.  



© The Canadian Journal of Urology™; 26(3); June 2019

FARAJ ET AL.

9756

As mentioned above, chemotherapy has had mixed 
results in these patients, radiation therapy has 
conferred some benefit, and sole surgical resection of 
the primary tumor in the form of an orchiectomy is 
associated with early recurrence rates.  Aside from the 
histopathology, the involvement of testicular structures 
introduces an additional question of whether to treat 
these patients like certain testicular tumors, such as 
non-seminomatous germ cell tumors.  In such patients, 
RPLND provides very high cure rates and as a result, 
excellent long term disease-specific and overall 
survival.27-29  However, there is little data on long term 
efficacy of this technique in MMTVT patients, but in 
the series by Recabal et al, two patients with confirmed 
retroperitoneal lymph nodes after RPLND are alive 
after 6 and 8 years, with no evidence of recurrence.3  
Our series supports this notion that RPLND may 
be beneficial in these patients, as no patients have 
recurred with up to 47 months follow up. 

Limitations in this study include its small sample 
size and retrospective nature.  The short follow up 
is also a limitation, especially in the one patient who 
was recently treated and has had minimal follow up.  
Though the mean follow up we report is short (27 
months), most recurrences (> 60%) occur within 24 
months, and a vast majority (> 90%) within 60 months 
according to previous reports.2,3  Another limitation 
is the inability to have more accurate surveillance 
methods to monitor disease recurrence, as many cases 
of metastatic disease, including some patients in our 
series, are missed with cross-sectional imaging.  Despite 
these limitations, RPLND for patients with MMTVT 
provides a diagnostic benefit by identifying lymph node 
metastases that may have otherwise gone undetected.  
Additional management approaches can be proposed 
based on available literature and modern series, Table 2.   
Longer term outcomes and controlled studies are 
needed to identify if RPLND translates into improved 

TABLE 2.  Proposed management recommendations in patients who present with MMTVT
      
Treatment option  Recommendation level* Clinical basis

Hemiscrotectomy  Highly recommended Most cases are diagnosed with initial scrotal violation surgery.
  Local recurrence has significant implications on early survival  
  after surgery. 
  Positive-margins are associated with significantly worse cancer- 
  specific survival, which makes hemiscrotectomy a valuable option  
  to obtain negative margins.

Retroperitoneal Highly recommended MMTVT affects the tunica vaginalis, but due to the intimacy to the 
lymph node  tunica albuginea, retroperitoneal involvement is not  uncommon. 
dissection  Various figures exist regarding involvement, but this is the most  
  common area involved and was involved in 60% of cases with  
  negative cross-sectional imaging in the present and in 7/8 (87.5%)  
  of patients where only 2/15 (13%) had suspicious nodes on imaging.
Pelvic lymph Optional Uncommonly involved in select series.
node dissection  Only 1 patient in present series had PLND done that was negative.
  Additional series with 7 PLND found 1/7 (14.3%) with positive  
  nodes.
  Would recommend in radiologically suspicious cases

Inguinal node  Optional Most data on inguinal dissection is based on surgery performed
dissection  when clinical suspicion is present (i.e. groin mass).
  Would recommend in clinically suspicious cases.

Chemotherapy  Optional  Little benefit described in studies evaluating the benefits of  
  chemotherapy.

Radiation Optional  Scant data on the role of adjuvant radiation therapy to affected sited.
  Scant data on the efficacy of combined chemotherapy and radiation  
  in patients with metastatic disease.
*based on literature review and expert opinion 



© The Canadian Journal of Urology™; 26(3); June 2019

survival outcomes in these patients. Because of the rarity 
of this case and the paucity of published RPLND series 
for MMTVT, this series can contribute to the cumulative 
experience of studies previously published to assist 
clinicians in better understanding this entity.  Given the 
perioperative morbidity associated with open RPLND, 
the minimally-invasive approach can be presented 
as an option to patients and may potentially increase 
their interest in proceeding with surgery as a primary 
intervention. 

Conclusions

MMTVT is a very rare malignancy with high potential 
for retroperitoneal lymph node dissemination.  
Regardless of the approach, RPLND may provide a 
diagnostic benefit, with the robotic approach affording 
a potentially expedited recovery.

9757

Role of robot-assisted retroperitoneal lymph node dissection in malignant mesothelioma of the tunica vaginalis: 
case series and review of the literature 

References

1.  Bisceglia M, Dor DB, Carosi I, Vairo M, Pasquinelli G. Paratesticular 
mesothelioma. Report of a case with comprehensive review of 
literature. Adv Anat Pathol 2010;17(1):53-70.

2. Plas E, Riedl CR, Pfluger H. Malignant mesothelioma of the 
tunica vaginalis testis: review of the literature and assessment 
of prognostic parameters. Cancer 1998;83(12):2437-2446.

3. Recabal P, Rosenzweig B, Bazzi WM, Carver BS, Sheinfeld J. 
Malignant mesothelioma of the tunica vaginalis testis: outcomes 
following surgical management beyond radical orchiectomy. 
Urology 2017;107:166-170.

4. Mezei G, Chang ET, Mowat FS, Moolgavkar SH. Epidemiology 
of mesothelioma of the pericardium and tunica vaginalis testis. 
Ann Epidemiol 2017;27(5):348-359 e11.

5. Alesawi AM, Levesque J, Fradet V. Malignant mesothelioma of 
the tunica vaginalis testis: comprehensive review of literature 
and case report. J Clin Urol 2015;8(2):147-152.

6. Smith JJ, 3rd, Malone MJ, Geffin J, Silverman ML, Libertino 
JA. Retroperitoneal lymph node dissection in malignant 
mesothelioma of tunica vaginalis testis. J Urol 1990;144(5): 
1242-1243.

7. Pearce SM, Golan S, Gorin MA et al. Safety and early oncologic 
effectiveness of primary robotic retroperitoneal lymph node 
dissection for nonseminomatous germ cell testicular cancer. 
Eur Urol 2017;71(3):476-482.

8. Cheney SM, Andrews PE, Leibovich BC, Castle EP. Robot-
assisted retroperitoneal lymph node dissection: technique and 
initial case series of 18 patients. BJU Int 2015;115(1):114-120.

9. Fischer K, Santomauro M, Biewenga E et al. Open versus robotic-
assisted laparoscopic retroperitoneal lymph node dissection for 
testicular cancer. J Urol 2015;193(4):E327-E328.

10. Andresen ED, Henning G, Uhlman MA, Gupta A. Malignant 
mesothelioma of the tunica vaginalis: a rare case report and 
description of multimodal treatment. Can J Urol 2016;23(6): 
8585-8589.

11. Nazemi A, Nassiri N, Pearce S, Daneshmand S. Testicular 
mesothelioma: an analysis of epidemiology, patient outcomes, 
and prognostic factors. Urology 2019. Epub ahead of print.

12. Fishelovitch J, Meiraz D, Keinan Z, Green I. Malignant 
mesothelioma of the testicular tunica vaginalis. Br J Urol 1975; 
47(2):208.

13. Lopez JI, Angulo JC, Ibanez T. Combined therapy in a case of 
malignant mesothelioma of the tunica vaginalis testis. Scand J 
Urol Nephrol 1995;29(3):361-364.

14. Umekawa T, Kurita T. Treatment of mesothelioma of the tunica 
vaginalis testis. Urol Int 1995;55(4):215-217.

15. Corby HM, Lynch TH, Fitzpatrick JM, Smith JM. Inguinal 
lymph node metastases from a testicular tumour. Br J Urol 1996; 
77(6):923-924.

16. Kennedy CL, Hendry WF, Peckham MJ. The significance of 
scrotal interference in stage-I testicular cancer managed by 
orchiectomy and surveillance. Br J Urol 1986;58(6):705-708.

17. Stein M, Steiner M, Suprun H, Robinson E. Inguinal lymph node 
metastases from testicular tumor. J Urol 1985;134(1):144-145.

18. Klein FA, Whitmore WF Jr, Sogani PC, Batata M, Fisher H, Herr 
HW. Inguinal lymph node metastases from germ cell testicular 
tumors. J Urol 1984;131(3):497-500.

19. Black PC, Lange PH, Takayama TK. Extensive palliative surgery 
for advanced mesothelioma of the tunica vaginalis. Urology 
2003;62(4):748.

20. van Apeldoorn MJ, Rustemeijer C, Voerman BJ, Peterse J. 
Mesothelioma of the tunica vaginalis complicated by chyluria. 
J Clin Oncol 2006;24(33):5329-5330.

21. Abdul-Muhsin HM, L’Esperance J O, Fischer K, Woods ME, 
Porter JR, Castle EP. Robot-assisted retroperitoneal lymph node 
dissection in testicular cancer. J Surg Oncol 2015;112(7):736-740.

22. Williams SB, McDermott DW, Winston D et al. Morbidity of 
open retroperitoneal lymph node dissection for testicular cancer: 
contemporary perioperative data. BJU Int 2010;105(7):918-921.

23. Harris KT, Gorin MA, Ball MW, Pierorazio PM, Allaf ME.  
A comparative analysis of robotic vs laparoscopic retroperitoneal 
lymph node dissection for testicular cancer. BJU Int 2015;116(6): 
920-923.

24. Vogelzang NJ, Rusthoven JJ, Symanowski J et al. Phase III study 
of pemetrexed in combination with cisplatin versus cisplatin 
alone in patients with malignant pleural mesothelioma. J Clin 
Oncol 2003;21(14):2636-2644.

25. Rusch VW, Rosenzweig K, Venkatraman E et al. A phase II trial of 
surgical resection and adjuvant high-dose hemithoracic radiation 
for malignant pleural mesothelioma. J Thorac Cardiovasc Surg 2001; 
122(4):788-795.

26. Bovolato P, Casadio C, Bille A et al. Does surgery improve 
survival of patients with malignant pleural mesothelioma?:  
a multicenter retrospective analysis of 1365 consecutive patients. 
J Thorac Oncol 2014;9(3):390-396.

27. Stephenson AJ, Bosl GJ, Motzer RJ et al. Retroperitoneal lymph 
node dissection for nonseminomatous germ cell testicular cancer: 
impact of patient selection factors on outcome. J Clin Oncol 2005; 
23(12):2781-2788.

28. Kondagunta GV, Sheinfeld J, Mazumdar M et al. Relapse-
free and overall survival in patients with pathologic stage II 
nonseminomatous germ cell cancer treated with etoposide and 
cisplatin adjuvant chemotherapy. J Clin Oncol 2004;22(3):464-467.

29. Donohue JP, Thornhill JA, Foster RS, Rowland RG, Bihrle R. 
Retroperitoneal lymphadenectomy for clinical stage A testis 
cancer (1965 to 1989): modifications of technique and impact 
on ejaculation. J Urol 1993;149(2):237-243.


