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Abstract

Background Reports on perioperative complications after Post-Chemotherapy
Retroperitoneal lymph node dissection (PC-RPLND) for Non-Seminoma Germ Cell Tumour
(NSGCT) are from experienced single centres, with a lack of population-based studies.
Objective To assess the complications of bilateral and unilateral PC-RPLND.

Design, Setting, Participants Prospective, population-based observational multicentre study
that included all patients with NSGCT that underwent PC-RPLND in Norway and Sweden
2007 to 2014. In total 318 patients, 87 underwent bilateral PC-RPLND and 231 unilateral PC-
RPLND. Median follow-up 6 years.

Outcome measurements and statistical analysis Bilateral and unilateral PC-RPLND were
compared for the outcome intra- and postoperative complications (graded by Clavien-Dindo)
and retrograde ejaculation (with or without nerve-sparing surgery). Complications were
reported as absolute counts and percentages. The x>-test was used for comparisons

Results and Limitations The incidence of intraoperative complications was higher for
bilateral PC-RPLND compared to unilateral PC-RPLND (14% vs. 4.3%, p=0.003), with
ureteral injury as the most frequent reported complication (2% of the patients). Postoperative
complications were more common after bilateral than unilateral PC-RPLND (45% vs 25%,
p=0.001) with Clavien >3b reported in 8.3% and 2.2% respectively (p=0.009). Lymphatic
leakage was the most common complication occurring in 11% of the patients. Retrograde
ejaculation occurred more frequently after bilateral than unilateral surgery (59% vs 32%,
(p<0.001). Limitation of the study include reporting of retrograde ejaculation, which was
based on chart review.

Conclusions Intraoperative complications and postoperative complications including
retrograde ejaculation are more frequent after bilateral PC-RPLND compared to unilateral
PC-RPLND.

Patient Summary

Lymph node dissection in patients with testicular cancer puts the patient at risk of

complications. In this study we present the complications after lymph node dissection.



Introduction

Testicular cancer (TC) is the most common cancer among young men with a particularly high
incidence in Northern Europe. In 2017, Norway had an age-standardized incidence of
10.8/100 000 males and Sweden 7.6/100 000 males (1, 2). The 10-year cancer-specific
survival rates in Norway and Sweden for disseminated non-seminoma germ cell tumour
(NSGCT) are high, with rates at 95%, 90% and 67% in good, intermediate and poor
prognosis, respectively (3). This high survival for metastatic NSGCT has been achieved
through more than 30 years of collaboration between Oncologists and Urologists in the

binational collaboration Swedish and Norwegian Testicular Cancer Group (SWENOTECA)

4.

The cornerstone in the treatment of metastatic NSGCT is cisplatin-based chemotherapy.
Current guidelines recommend post-chemotherapy retroperitoneal lymph node dissection
(PC-RPLND) to rule out viable cancer and to remove teratoma in patients with residual
retroperitoneal lymph node enlargement >1cm (5). The dissection revealed fibrosis/necrosis
in 45%, teratoma in 45% and viable cancer in 10% in a study from Memorial Sloan-Kettering
Cancer Center 1989-2002 (6). The standard PC-RPLND technique has been a full bilateral
approach irrespective of clinical abdominal stage and previous chemotherapy (5). However,
to reduce the risk of complications and long-term consequences such as retrograde
ejaculation, less extensive templates, originally developed for primary RPLND have been
used in the PC-RPLND setting for residual tumour <5cm (7, 8, 9). Still, PC-RPLND will
always be followed by a high risk of complications due to desmoplastic reaction in the
retroperitoneal space. Due to the young age at diagnosis and the good prognosis, treatment-

related adverse effects is an important health concern.



Previous reports on PC-RPLND have reported intraoperative complications in 12% (10).
Additional surgical procedures occurred in 18-33% with nephrectomy as the most common
additional procedure (4.6-7.3%) (7, 11, 12). Postoperative complications ranged from 3.7-
32% (7, 10, 11, 13). The most common postoperative complication was ileus (0.5-21%) (10,
11). The prevalence of retrograde ejaculation after PC-RPLND ranges from 2-15% after
unilateral and 21-75% after bilateral PC-RPLND (7, 10, 14, 15). These reports were from

experienced single centres with various inclusion criteria.

To our knowledge, no population-based series have evaluated complications in an unselected
patient population. The aim of this study was to assess the intra-and postoperative
complications after unilateral and bilateral PC-RPLND. We herein present a binational
prospective, population-based observational multicentre study of the complications after PC-

RPLND.

Material and methods

All patients with newly diagnosed TC aged above 16 years and who initiate treatment for TC
in Sweden or Norway are prospectively included in the SWENOTECA database. In this
study, all patients with NSGCT included in the SWENOTECA database, who underwent PC-
RPLND in Sweden and Norway between September 1, 2007 and September 1, 2014, were
included, in total 318 patients. The only exclusion criterion was patients with extragonadal
tumour or previous RPLND. During the study period, 11 centres performed PC-RPLND in

Sweden and Norway (supplementary Table 1).

Chemotherapy



Patients were staged according to Royal Marsden clinical staging system and prognostic
group were defined according to International Germ Cell Cancer Collaborative Group
(IGCCCQG) (16, 17). Patients with clinical stage (CS) 2-4 received chemotherapy prior to PC-
RPLND according to SWENOTECA 1V (1995-2012) and SWENOTECA VIII (2012-2014)

protocols (18, 19).

PC-RPLND

In 2007, the guidelines (SWENOTECA 1V) stated that all patients with abdominal lymph
nodes > 2 cm on staging CT should be selected for PC-RPLND after completion of
chemotherapy, regardless of residual disease (18). After revision of the guidelines in 2012
(SWENOTECA VIII), only patients with residual tumour >1cm were selected for PC-RPLND

(19). Desperation surgery was performed in selected cases.

Patients with residual tumour >5 cm (abdominal stage C and D) were planned for bilateral
PC-RPLND. Patients with residual tumours in interaortocaval nodes (area 2 and 5) <5 cm
were selected for bilateral surgery if left-sided TC, while a unilateral right-sided PC-RPLND
was performed in case of right-sided TC. The remaining patients underwent unilateral PC-

RPLND if the residual tumours were located in the unilateral template.

Templates

The retroperitoneal space was divided in 12 areas (Figure 1). A right-sided unilateral PC-
RPLND involved areas 1,2,3,4,5,7,9. A left sided unilateral PC-RPLND involved areas
2,3,6,8,10. A bilateral PC-RPLND involved 1,2,3,4,5,6,7,8 and either 9 or 10 depending on

left or right-sided testicular tumour. Suprahilar dissection (areas 11 and 12) was only



performed in case of residual tumour involvement post-chemotherapy in these areas. To
preserve some of the nerves from the sympathetic trunk, area 5 was avoided in left-sided

unilateral surgery, whereas area 6 was spared for the right-sided.

Data collection

The data was prospectively collected for each patient in a Case Report Form (CRF). Data
included which areas were dissected and nerve-sparing technique was recorded for left and
right side as yes, no, partial or not relevant. Bilateral RPLND and unilateral RPLND with
dissection of areas on both sides of the aorta, was defined as being nerve-sparing if at least
one side was performed in such manner. Intraoperative complications, extended surgery
performed, intraoperative bleeding and operating time were noted in the CRF. Extended
surgery was defined as surgery performed to make the patient tumour free whereas
intraoperative complication was defined as an unforeseen event that was not planned before
surgery. Appendectomy, orchidectomy and testicular prosthesis removal were not considered

as extended surgery.

Length of hospital stay was recorded as number of postoperative nights at the hospital and
postoperative complications (0-30 days and 31-90 days after surgery) with the Clavien-Dindo
classification (20), date, therapy given and International-Classification of Diseases 10"
version (ICD-10) codes. The pathologist reported if the areas contained benign nodes

(fibrosis/necrosis), teratoma or viable cancer.

Follow-up
Each patient had follow-up at an oncology department according to SWENOTECA guidelines

(18, 19). Follow-up was continued until 31 December 2016, unless the patient was deceased,



or lost to follow-up. Information on date of diagnosis, clinical stage according to Royal
Marsden and prognostic group according to the IGCCCG, chemotherapy and retrograde
ejaculation was collected from the SWENOTECA database. The collected data was validated
through chart review. The latest notation in the chart on retrograde ejaculation was used for

the retrograde ejaculation variable.

Data analysis

Descriptive characteristics were presented as number (percent) for categorical variables such
as clinical stage, prognostic group, chemotherapy, nerve-sparing surgery, extended surgery,
intra-, postoperative complication and retrograde ejaculation. Continuous variables such as
operation time, intraoperative blood loss, postoperative nights, number of dissected areas
were presented as median (interquartile range; IQR). Non-parametric test x> was used to test
the difference between intra- and postoperative complications and retrograde ejaculation
between bilateral and unilateral PC-RPLND. The data was analysed using SPSS software v24.

A two-sided p-value <0.05 were considered as significant.

National/regional ethics committees approved the study.

Results

Baseline characteristics

In total 318 patients underwent PC-RPLND, 87 of the patients (27%) with bilateral PC-
RPLND and 231 of the patients (73%) with unilateral PC-RPLND. Median follow-up time
was 72 months (IQR 48-92). Median age, abdominal stage and prognostic group are shown in
Table 1. Dose-intensified chemotherapy was given to 34% (30/87) of the patients prior to

bilateral PC-RPLND compared to 19% (43/231) of unilateral PC-RPLND patients. High dose



chemotherapy (HD) and consolidation with an autologous stem cell transplantation was given

t0 5.7% (18/318) (Table 1).

PC-RPLND

No difference was seen in rate of bilateral PC-RPLND compared to unilateral during the
study period, however the number of PC-RPLND performed each year decreased after the
guidelines changed. All PC-RPLND’s were performed with an open transperitoneal approach
except for four patients with thoracolaparathomy and one performed with robotic surgery.
Median operating time was longer and blood loss was higher for bilateral PC-RPLND than for
unilateral PC-RPLND (Table 2). A nerve-sparing technique was used in 23% (18/80) of
bilateral PC-RPLND surgeries and in 64% (136/211) of the unilateral PC-RPLND. For
complete tumour removal 16% (14/87) of the patients with bilateral PC-RPLND and 10%
(24/231) of the patients with unilateral PC-RPLND had extended surgery. The most common

organ resection was nephrectomy (6/318, 1.9%) (Table 2, supplementary Table 2).

Intraoperative and postoperative complications

Any intraoperative complication was reported in 22/318 (6.9%) of all patients and was more
frequently reported in bilateral PC-RPLND (12/87, 14 %) compared with unilateral PC-
RPLND (10/231, 4.3%) (p=0.003). Ureteral injury was the most frequently reported
complication (6/318, 2%). Injury of aorta and/or IVC occurred in 5/318 (1.6%) of the patients.

(Table 3, Supplementary Table 3)

During 0-30 days of follow-up 39/87 (45%) of the patients after bilateral PC-RPLND
compared to 58/231 (25%) after unilateral PC-RPLND had a complication (p=0.001). Clavien

>3b complications occurred in 9.2% (8/87) of the patients with bilateral PC-RPLND and



2.2% (5/87) (p=0.009) after unilateral PC-RPLND. The most frequently reported
complications were lymphatic leakage (35/318, 11%) and wound infection (12/318, 3.8%)
(Table 3, Supplementary Table 4). Four patients underwent second surgery during the 31-90
days of follow-up. One patient for ileus, one for lymphatic leakage and wound rupture, one
for lymphatic leakage and one had a nephrectomy due to a ureteral injury. One patient (0.3%)
died post-operatively due to major bleeding after vertebrae resection.

There was no annual change over time, or before or after the guidelines changed, in intra- and
postoperative complications. No difference was seen in rate of intra- and postoperative
complication between right and left sided unilateral PC-RPLND. However all four

adrenalectomies and nephrectomies performed, occurred in left unilateral PC-RPLND.

Retrograde ejaculation

Information on post-surgery retrograde ejaculation was available for 88% (280/318). After
bilateral PC-RPLND 42/71 (59%) of the patients reported retrograde ejaculation compared to
67/209 (32%) after unilateral PC-RPLND (p<0.001). Nerve-sparing surgery showed lower
rates of retrograde ejaculation both for bilateral and unilateral PC-RPLND (Table 3).
Retrograde ejaculation was related to extent of surgery in areas 2, 3, 5 and 6. If only area 3
and 6 (paraaortic areas) or 2 and 5 (interaortocaval areas) were dissected 8/66 (12 %) had
retrograde ejaculation. After dissection of area 3+6 or 2+5 and one contralateral area of the
aorta (areas 2 or 3) 30/89 (34%) of patients had retrograde ejaculation. After dissection of all
four areas (2+3+5+6), 71/125 (57%) of patients had retrograde ejaculation (p<0,001) (Table
3). Retrograde ejaculation was more common after unilateral left compared to unilateral right-
sided PC-RPLND. (25 vs 38%, p=0.041) The difference was due to how the surgery was

performed. If the surgery was performed in a strict unilateral approach with no area dissected



of the contralateral side of the aorta there was no difference between left and right unilateral

PC-RPLND in rate of retrograde ejaculation.

Histology
Histology after PC-RPLND revealed fibrotic/necrotic lymph nodes in 44%, 45% had teratoma

and 11% had viable cancer. (Table 3).

Discussion

This is the first prospective population-based study reporting on PC-RPLND complications.
Herein, we present outcomes for all NSGCT patients who underwent PC-RPLND surgery in
Norway and Sweden during a seven-year period. The operating time and intraoperative blood
loss are comparable to contemporary high-volume centres (7, 10, 11, 12). An intraoperative
complication were more frequent in bilateral PC-RPLND and corresponds to 12% after
bilateral PC-RPLND reported by Subramanian et al (13). The number of PC-RPLND each
year decreased after the guidelines changed, probably due to primary PC-RPLND for CS2

Mk- and avoiding PC-RPLND in patients with residual tumour <Icm after chemotherapy.

In this population-based report, extended surgery was less frequently performed compared to
previous reports. Heidenreich et al reported adjunctive procedures (“to ensure complete
resection”) in 24% of 54 patients after bilateral and 16% of 98 patients after unilateral PC-
RPLND (7). Others report additional surgery in 18-33% (11, 12). However, the inclusion
criteria for the studies and which procedures were defined as additional procedure are

different from ours.
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Postoperative complications (0-30 days) occurred in this study in 25% and 45% of patients
operated with unilateral and bilateral surgery respectively. Most patients had a grade I or 11
complication and Clavien >3b were reported in 2.2% and 8.3% after unilateral and bilateral
surgery, respectively. Cary et al reported a perioperative complication rate of only 3.7%, but
included primary surgery of retroperitoneal disease with 17% of patients with CSI at
diagnosis (10). Clavien classification was used but only one patient had a Clavien I
complication. In a study by Subramanian et al, 32% had a complication after PC-RPLND
classified by the Clavien-Dindo. Most were in Clavien I (16%) (13). Other series report
complication rates at 6.7% and 32% (7, 13, 21). The different studies have various inclusion
criteria as well as chemotherapy given prior to PC-RPLND, and did not report according to

Clavien-Dindo classification.

Herein, 59% and 32%, respectively for bilateral and unilateral PC-RPLND had retrograde
ejaculation. Nerve-sparing surgery was only feasible in 23% and 64%, respectively for
bilateral and unilateral PC-RPLND, which is lower than numbers from other studies.
Heidenreich et al reported that nerve-sparing surgery was feasible in 67% of patients (55% in
bilateral PC-RPLND and 75% in unilateral PC-RPLND) and Pettus et al 40% in bilateral PC-
RPLND (7, 15). Even if nerve-sparing surgery were feasible in a large number of patients,
75% had retrograde ejaculation after bilateral PC-RPLND in the Heidenreich study and 21%
after unilateral PC-RPLND (7). Pettus et al report that nerve-sparing surgery were feasible in
40%, but only 9 patients had a residual mass >5cm (15). Nerve-sparing PC-RPLND is
difficult to perform in patients with a large residual mass. Cho et al reported that only 2 % of
their patients, operated with modified unilateral approach had retrograde ejaculation (21), of
whom 94% of patients were in CS2A. Patients selected for unilateral approach differs

between studies as well as the boundaries for unilateral template dissection. In this study area

11



2 and 3 were dissected in both right and left unilateral PC-RPLND. This means that the
contralateral nerves are not being preserved when using our present templates for unilateral
surgery unless the surgery was performed with a nerve-sparing operating technique. If no
areas of the contralateral side of the aorta are dissected, retrograde ejaculation occurred at
12% after PC-RPLND. When one contralateral area is added to the dissection the rate
increased to 34% and when all four areas are dissected 57% of patients experienced
retrograde ejaculation. Centralization of PC-RPLND may increase the number of patients
being operated with nerve-sparing surgery. RPLND has been centralized to 3 centres in

Norway, and since 2017, to 2 centres in Sweden .

The limitation of this study is that the information on retrograde ejaculation is from database

and chart review and not self-reported. Another limitation is that complications that occurred
after discharge from the hospital (that performed PC-RPLND), might have been missed since
some patients have been referred from other hospitals than those who performed PC-RPLND.

A third-party validation of the complications after PC-RPLND has not been accomplished.

The major strength of this study is the population-based, prospective design with a selection
of only NSGCT patients who underwent PC-RPLND. Another strength is the high degree of
completeness, since all patients that underwent PC-RPLND for 7 years are included.
Complications are graded by the Clavien-Dindo and intra-operative complications are

reported separately.

Conclusion
This population-based binational study shows that intraoperative complications as well as

postoperative complications and retrograde ejaculation is more frequent after bilateral PC-

12



RPLND compared to unilateral PC-RPLND. However, the selection of patients for bilateral
dissection is different than for the unilateral approach with a higher proportion of patients

with large residual masses, thus making nerve-sparing surgery less feasible.
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Table 1. Baseline characteristics of study participants, according to bilateral and

unilateral PC-RPLND.

Bilateral PC- Unilateral PC-
RPLND RPLND
Number of cases | 87 231
Age, years (IQR) | 31 (25-38) 29 (24-35)
Royal Marsden Clinical Stage
CSMK+ | 0/86 1/229
CSIT | 33/86 (38%) 141/229 (62%)
CSIIT | 13/86 (15%) 10/229 (4%)
CSIV | 40(86 (47%) 77/229 (34%)
Abdominal stage
A | 4/86 (4.7%) 28/229 (12%)
B | 34/86 (40%) 134/229 (59%)
C | 26/86 (30%) 50/229 (22%)
D | 22/86 (26%) 17/229 (7.4%)
IGCCCG prognostic group
Good | 37/86 (43%) 154/228 (68%)
Intermediate | 22/86 (26%) 38/228 (17%)
Poor | 27/86 (31%) 36/228 (16%)
Chemotherapy “
Standard | 57/87 (66%) 188/231 (81%)
Dose intensified (no HD) | 24/87 (28%) 31/231 (13%)
Dose intensified (HD) | 6/87 (6.9%) 12/231 (5.2%)
MK+ | 12/85 (14%) 24/229 (10%)

Data are presented as numbers (%) unless otherwise specified.

Abbreviations: IQR=Inter quartile range, IGCCCG= International Germ Cell Consensus
Classification, HD= High dose, MK+=elevated tumour markers at time of surgery

a, The SWENOTECA treatment algorithm was based on response evaluation and multiple
step dose intensification in case of unsatisfactory tumour marker decline or response.
Standard initial treatment of metastatic NSGCT consists of BEP (Bleomycin, etoposide and
cisplatin). Response evaluation after 2 cycles determined further treatment, good responders
continued to receive additionally 1-2 cycles of BEP, whereas treatment was intensified in a
step-wise manner for poor responders with addition of ifosfamide or paclitaxel in standard
dose chemotherapy or high dose treatment with stem cell rescue.

16



Table 2. Details regarding PC-RPLND surgery

Bilateral PC-
RPLND

Unilateral PC-
RPLND

Duration of surgery, minutes (IQR)
Intraoperative bleeding, millilitres (IQR)
Postoperative nights (IQR)

Number of dissected areas (IQR)

Dissection of areas 2,3,5,6¢

Not over aortic midline

One contralateral area

Two contralateral areas
Nerve-sparing technique (percent)

Suprahilar dissection (area 11 or 12)(percent)

Extended surgery (percent)

300 (214-405)
700 (300-1800)
8 (7-11)

8 (7-9)

1/87 (1%)°

4/87 (4,6%)
82/87 (94%)
18/80 (23%)
16/87 (18%)

14/87 (16%)

185 (150-240)
300 (200-700)
7 (6-8)
5 (4-6)

70/231 (30%)
91/231 (39%)
70/231 (30%)
136/211 (64%)
19/231 (8.2%)

24/231 (10%)

a, Dissection in areas where sympathetic nerves are present. In our templates areas 2,3,5,6.
“Not over aortic midline” means dissection of area 2 and 5 in a right sided unilateral PC-
RPLND but not of 3 and 6. For a left sided unilateral PC-RPLND this corresponds to
dissection of area 3 and 6 but not 2 and 5. “One contralateral area” means dissection of area 2
and 5 in a right sided unilateral PC-RPLND plus area 3 or 6. For a left sided unilateral PC-
RPLND this corresponds to dissection of area 3 and 6 and 2 or 5.
b, Two patients had aborted surgery; one due to extensive extra lymphatic spread to iliopsoas
and vena cava not seen on preoperative Computed tomography (CS4D poor prognosis), and
the second due to aortic rupture (CS2D poor prognosis). Two patients had major
retroperitoneal fibrosis and the surgery was considered non-radical (one unilateral and one
bilateral). These four patients were included in the analysis.
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Table 3. Intra- and postoperative complications after PC-RPLND.

Outcome

Bilateral

Unilateral  p-value

PC-RPLND  PC-RPLND

Intraoperative complication

Patients with any postoperative complication

(0-30 days)

Patients with Clavien-Dindo >3b
(0-30 days)

Clavien-Dindo (0-30 days)“ 1
11

1lla

111b

4

v

Retrograde ejaculation
Retrograde ejaculation (nerve-sparing technique)

Not over aortic midline®, Retrograde ejaculation
Retrograde ejaculation (nerve-sparing technique)

One contralateral area, Retrograde ejaculation
Retrograde ejaculation (nerve-sparing technique)

Two contralateral areas, Retrograde ejaculation
Retrograde ejaculation (nerve-sparing technique)

Fibrosis/necrosis/benign
Teratoma
Cancer

12/87 (14%)

39/87 (45%)

8/87 (9.2%)

7 (8%)
23 (26%)
10 (11%)
6 (6.9%)
1 (1.1%)
1 (1.1%)

42/71 (59%)
5/14 (36%)

1/3 (33%)
0/1

41/68 (60%)
5/13 (38%)

38/87 (44%)
37/87 (43%)
12/87 (14%)

10/231 (4.3%) p=0.003

58/231 (25%)  p=0.001

5231 (2.2%)  p=0.009

18 (7.8%)
24 (10%)
16 (6.9%)
4 (1.7%)
2 (0.9%)
0 (0%)

67/209 (32%)
36/130 (28%)

8/66 (12%)
2/35 (6%)

29/86 (34%)
23/69 (33%)

30/57 (53%)
11/26 (42%)

102/231 (44%)
106/231 (46%)
23/231 (10%)

Intra- and postoperative complications after PC-RPLND. p-values calculated using x*-test.
a, all complications occurring during 0-30 days. A patient could have more than 1

complication.

b, Retrograde ejaculation depending on extent of dissection. Dissection in areas where
sympathetic nerves are present. In our templates areas 2,3,5,6. “Not over aortic midline”
means dissection of area 2 and 5 in a right sided unilateral PC-RPLND but not of 3 and 6. For
a left sided unilateral PC-RPLND this corresponds to dissection of area 3 and 6 but not 2 and
5. “One contralateral area” means dissection of area 2 and 5 in a right sided unilateral PC-
RPLND plus area 3 or 6. For a left sided unilateral PC-RPLND this corresponds to dissection

of area 3 and 6 and 2 or 5.
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Figure 1. Templates for PC-RPLND
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CIA=Common Iliac Artery
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Supplementary Table 1 Hospitals who performed PC-RPLND 2007-2014

Unilateral® Bilateral
Norway
Aker Hospital, Oslo | 28 (24%) 8 (29%)
Haukeland University Hospital, Bergen | 19 (16%) 5 (18%)
The Norwegian Radium Hospital, Oslo | 43 (37%) 10 (36%)
St Olav’s University Hospital, Trondheim | 15 (13%) 2 (7%)
University Hospital of North Norway, | 12 (10%) 3 (11%)
Tromso
Sweden
Karolinska University Hospital, Stockholm | 28 (25%) 15 (25%)
Lund University Hospital, Lund | 8 (7%) 0
Linképing University Hospital, Linkdping | 6 (5%) 14 (24%)
Malmé University Hospital, Malmé | 26 (23%) 20 (34%)
Sahlgrenska University Hospital, Géteborg | 27 (24%) 5 (8.5%)
Uppsala University Hospital, Uppsala | 19 (17%) 5(8.5%)

A Percentage of all cases per country performed with unilateral or bilateral post-
chemo-retroperitoneal lymph node dissection (PC-RPLND)
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Supplementary Table 2 Extended surgery

Extended surgery Unilateral Bilateral

Lymph node dissection:
Neck | 1 1
Inguinal | 1 0
Mediastinal | 1 0
Mesenteric | 2 2
Retrocrural | 1 1
Supraclavicular | 1 0
Hepatoduodenal ligament | 0 1
Organ resection:
Adrenalectomy | 4 0
Resection renal vein | 1 0
Resection of IVC | 1 1
Thrombectomy IVC | 1 0
Aortic embolectomy | 0 1
Liver resection | 1 1
Hemi hepatectomy | 1 0
Colon resection | 0 1
Duodenal resection | 0 1
Nephrectomy | 4 2
Ureteral resection | 2 0
Vertebral tumour resection | 0 2
Resection lung metastasis | 1 0
Thoracotomy | 2 2
Biopsy:
Biopsy IVC | 1 0
Liver biopsy | 0 1
Omental biopsy | 1 0
Mesenteric biopsy | 0 1



Supplementary Table 3 Intraoperative complication

Intraoperative complication Unilateral Bilateral

Aortic perforation | 1 0
Aortic injury | 0 1
Aortic rupture | 0 1

IVC injury | O 4
Transfusion | 4 2

Renal artery injury | 2 1
Renal vein injury | 1 1
Ureteral injury | 2 4
Duodenal injury | 0 2



Supplementary Table 4 Postoperative complications 0-30 days

Postoperative complications 0-30 days Unilateral Bilateral

Clavien |

Abdominal wall hematoma

Bell’s palsy

Delayed wound healing

Drop foot

Fever

Hypokalaemia

Lymphatic leakage (prolonged drain removal)
Nausea

Numbness toes

Pain

Retroperitoneal bleeding at drain removal
Sub ileus

Wound secretion

DR, OR R RFRPOUOURRORRR
oo krRrRFPRPORF WOORKrR OO K

Clavien Il

Postoperative transfusion
Clostridium difficile

Deep vein thrombosis
Depression

Epileptic seizures from embolus
Fever

Gastritis

Nausea

Pneumonia

Pulmonary oedema

Pulmonary embolus

Renal artery stenosis(hypertension)
Renal infarction

Urinary tract infection
Ventricular retention

Wound infection

AP P WERE NP WORNRELRORFRON
U OO O OO0 PP OWOEFR ONN

Clavien Illa
Lymphatic leakage | 16 9
Hydronephrosis
Peptic ulcer | 1 0

[EEN

Clavien Illb
lleus | O 2
Compartment syndrome | O 1




Lymphatic leakage
Wound infection
Wound rupture

Clavien IV

Acute renal failure
Postoperative bleeding
Respiratory failure

Clavien V
Postoperative bleeding
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