
Testicular germ cell tumours are the most common malig-
nancies in men aged 15–40 years.1 There has been an in-
creased incidence over the past few decades in the UK,2,3 

US4 and other Caucasian populations.5 Although the aetiol-
ogy is unknown, developmental urogenital abnormalities,6 

undescended testes and inguinal hernias have all been as-
sociated with higher rates,7 with sedentary lifestyle, early 
puberty and genetics also implicated as risk factors.8–10

The British Testicular Tumour Panel and Registry clas-
sifies malignant testicular germ cell tumours into two 
main histological groups: seminomas and teratomas.11 
Para-aortic lymph nodes are the most common sites of met-
astatic disease.

Along with the tumour pathology and clinical stage, pr-
eoperative staging investigations inform the choice of fur-
ther treatment, which may be surveillance, chemotherapy 
or radiotherapy.12 Chemotherapy is usually recommended 
for those with evidence of metastatic disease while surgical 
resection is considered for patients with significant residual 
masses, particularly in the para-aortic region.

Surgery is most likely to play a role in improving the 
outcome of treatment by resecting residual masses in inter-

mediate and poor prognosis patients who are in remission 
following chemotherapy.

Retroperitoneal lymph node dissection (RPLND) is the 
most common form of surgery required13 and national 
guidance recommends that the treatment of patients with 
advanced disease or recurrence should be carried out in 
specialised centres.14 In the North Trent Cancer Network 
(NTCN), vascular surgeons have been members of the germ 
cell multidisciplinary team and patients requiring RPLND 
for metastatic testicular cancer have been treated by the 
vascular service since 1990. This paper reviews our expe-
rience and considers the case for involvement of vascular 
surgeons in the management of these tumours.

Methods
All patients diagnosed with testicular germ cell tumour in 
the NTCN between 1990 and 2009 were entered into a germ 
cell database. Patients referred to the vascular service for 
RPLND were identified through this database. The main 
indications for surgical referral were a residual para-aortic 
mass of >1–2cm after chemotherapy or as part of the treat-
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abstract
INTRODUCTION  In the North Trent Cancer Network (NTCN) patients requiring retroperitoneal lymphadenectomy for metastatic 
testicular cancer have been treated by vascular service since 1990. This paper reviews our experience and considers the case 
for involvement of vascular surgeons in the management of these tumours.
PATIENTS AND METHODS  Patients referred by the NTCN to the vascular service for retroperitoneal lymphadenectomy between 
1990 and 2009 were identified through a germ cell database. Data were supplemented by a review of case notes to record 
histology, intraoperative and postoperative details.
RESULTS  A total of 64 patients were referred to the vascular service for retroperitoneal lymph node dissection, with a median 
age of 29 years (16–63 years) and a median follow-up of 4.9 years. Ten patients died: eight from tumour recurrence, one 
from septicaemia during chemotherapy and one by suicide. Of the 54 who survived, 7 were alive with residual masses and 47 
patients were disease-free at the last follow-up. Sixteen patients required vascular procedures: four had aortic repair (fascia), 
three had aortic replacement (spiral graft), four had inferior vena cava resection, two had iliac artery replacement and two had 
iliac vein resection.
CONCLUSIONS  Retroperitoneal lymph node dissection often involves mobilisation and/or the resection/replacement of major 
vessels. We recommend that a vascular surgeon should be a part of testicular germ cell multidisciplinary team.
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ment of relapsed disease, particularly an enlarging para-
aortic mass.

The demographical data and chemotherapy treatment 
details were routinely recorded on the germ cell database. 
Data were supplemented by a retrospective review of the 
case notes of the patients who underwent surgery to record 
intraoperative details, postoperative complications and his-
tology of the resected tumour.

Surgical technique
An anaesthetist experienced with the procedure should ide-
ally be available as many of the patients receive bleomycin 
as part of chemotherapy regimens. There is evidence that 
bleomycin can damage the lungs15 and so the use of a low 
inspired oxygen concentration is advised to avoid pneumo-
nitis.

Surgical access is usually via a curved transverse upper 
abdominal incision. This may be extended laterally to facili-
tate nephrectomy, if required, and can be covered by a tho-
racic epidural for postoperative pain relief. The most com-
mon site for metastatic tumour is the left side of the aorta, 
just below the left renal vein, usually involving the origin of 
the inferior mesenteric artery.

Not uncommonly, the tumour extends behind or around 
the aorta and inferior vena cava (IVC), laterally into the re-
nal pelvis and posteriorly into the psoas muscle.

The inferior mesenteric artery is usually ligated and di-
vided flush with the aorta and we have never had a problem 

with colonic ischaemia in these young patients. Retrograde 
ejaculation, however, is common due to damage to the post-
ganglionic sympathetic fibres and patients must be made 
aware of this.

The aorta can be mobilised to improve access to tumours 
between or behind the aorta or IVC by ligating and dividing 
the lumbar arteries. The lumbar veins can be ligated and di-
vided in the same way to mobilise the infrarenal IVC (Fig 1).

The amount of mobilisation of the great vessels that can 
be achieved by this manoeuvre is surprising and we have 
not encountered any problem with spinal ischaemia. The 
tumour can usually be excised from the great vessels by 
sharp dissection in the adventitial plane. Occasionally, the 
vena cava and/or aorta may need to be resected en bloc be-
cause of tumour involvement and this may contribute to a 
prolonged tumour-free interval.16,17

A small defect in the aorta can be repaired with a piece 
of the abdominal wall fascia.

Although rifampicin-soaked polyethylene terephthalate 
can be used for aortic reconstruction, the use of prosthetic 
material to replace the aorta is best avoided to prevent the 
risk of infection in these immunocompromised young pa-
tients.

The aorta can be reconstructed using a spiral vein graft. 
The long saphenous vein is harvested, opened longitudi-
nally and sutured in a spiral fashion around a syringe of 
the same diameter as the aorta (Fig 2). This procedure can 
take some time and one patient required fasciotomies for 
subsequent compartment syndrome. Bovine or equine peri-
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Figure 1  The lumbar arteries and lumbar veins can be ligated 
and divided to increase the mobility of the infrarenal aorta 
and inferior vena cava, thereby facilitating the dissection of 
posterior tumours.

Figure 2  The long saphenous vein is opened longitudinally and 
sutured in a spiral fashion over a syringe of the same diameter 
as the aorta to form a tube A that can then be used to replace 
the infrarenal aorta B.



Table 1  Patient deaths and survival according to the Royal 
Marsden classification stage

Marsden 
stage

Number of 
patient deaths 
during review 
period (% of 
total)

Number 
of patients 
surviving up to 
review period 
(% of total)

Total number 
(% of total)

1 0 (0) 8 (15) 8 (15)

2 4 (7) 16 (30) 20 (37)

3 1 (2) 4 (7) 5 (9)

4 4 (7) 17 (31) 21 (39)

Table 2  Postoperative complications

Complication Total (% of total)

Postoperative bleeding* 2 (3)

Retrograde ejaculation* 2 (3)

Chest infection 12 (19)

Pancreatitis* 1 (2)

Prolonged ileus 6 (9)

Chyloperitoneum* 2 (3)

Pulmonary embolus* 1 (2)

Wound infection 2 (3)

Compartment syndrome* 1 (2)

Acute tubular necrosis* 1 (2)

Adhesional bowel obstruction* 1 (2)

Table 3  Summary of additional intraoperative procedures

Procedure Total (%)

Aortic repair (fascia) 4 (6)

Aortic replacement (spiral graft) 3 (5)

Inferior vena cava resection 4 (6)

Iliac artery replacement 2 (3)

Iliac vein resection 2 (3)

Nephrectomy 7 (11)

Ureter divided and repaired 
(over stent)

10 (16)

cardium and superficial femoral vein can be used for aortic 
reconstruction but it is the authors’ preference to use long 
saphenous vein spiral graft.

Resection of the IVC causes some postoperative leg 
swelling although this can be controlled with compression 
hosiery.

To prevent the formation of chylous ascites, lymphatics 
are ligated with either sutures or clips. The ureter can usu-
ally be dissected off the tumour mass but involvement of the 
renal pelvis normally requires nephrectomy. Posterior inva-
sion into the psoas requires partial resection of the muscle, 
then oversewing of the lumbar arteries and veins once the 
tumour mass has been removed. Cell salvage was used rou-
tinely in all cases.

Results
A total of 861 patients in the NTCN were diagnosed with a 
germ cell tumour between 1990 and 2009. Of these, 64 pa-
tients were referred to the vascular service for RPLND with 
their age at diagnosis ranging from 16 to 63 years (mean 
29 years, median 29 years). The original tumour was ter-
atomatous in 62 cases, seminomatous in one case and one 
patient had a metastatic melanoma. The cancer originated 
in the testes of 63 patients while one germ cell tumour was 
extragonadal.

All tumours were staged at the time of diagnosis using 
the Royal Marsden classification.11 The histological data 
from ten cases (16%) were unavailable on retrospective 
analysis. Of the fifty-four patients with histological data 
available, eight were in stage 1, twenty in stage 2, five in 
stage 3 and twenty-one in stage 4. The number of deaths 
and survivors from each of the four stages of the Marsden 
classification are shown in Table 1.

Histology of the resected specimens showed a viable tu-
mour in 42 (78%) cases. Necrosis/fibrosis only was demon-
strated in 12 (22%) cases. Perioperative blood loss was up to 
10,500ml (mean 934ml). Nineteen (30%) patients suffered 
one or more postoperative complications (Table 2). One pa-
tient, a Jehovah’s Witness, died in the early postoperative 
period following haemorrhage from the renal bed despite 
the use of cell salvage.

Additional operative procedures along with RPLND were 
performed in 32 (50%) patients. Of these, fifteen patients re-

quired vascular procedures: four had aortic repair (fascia), 
three had aortic replacement (spiral graft), four had IVC re-
section, two had iliac artery replacement and two had iliac 
vein resection (Table 3).

The length of follow-up up to the period of the review 
ranged from 3 months to 12 years, with a mean of 4 years 
10 months and a median of 4 years 11 months. During the 
review period, ten (15.6%) patients died: eight from tumour 
recurrence, one from septicaemia during chemotherapy 
and one committed suicide. Of the 54 that survived, 7 were 
alive with residual retroperitoneal masses and the remain-
ing 47 patients were disease-free at their last follow up.

Objective assessment of patency rates following arte-
rial and venous reconstructions were not carried out in this 
study. However, none of the patients have presented with 
any signs of significant arterial or venous occlusion during 
the follow-up period.

Discussion
Survival following testicular tumours have continued to 

improve in the last decade so that cure rates of up to 95% 
are possible.14,16

Patients with metastatic disease can be divided into 
good, intermediate and poor prognostic categories16,18 on the 
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basis of stage and tumour markers with five-year survival 
rates of >90%, 80–85% and 50–60% respectively.18,19 The 
role of open RPLND in the management of testicular cancer 
is now established,20 with laparoscopic RPLND also being 
performed for smaller masses.16,18,20,21

Up to 50% of patients with a radiological stage 1 tumour 
and histological evidence of vascular invasion may have ret-
roperitoneal lymph node involvement.13 Primary RPLND is 
an established treatment in some centres in the US. How-
ever, UK practice is geared toward adjuvant cisplatin-based 
chemotherapy and surveillance for the group of patients 
without vascular invasion, with a 20% risk of recurrence.22

In stage 2 disease, studies have clearly shown a benefit 
with RPLND and it has long been established that stage 2 
disease can be cured by adjuvant RPLND.20,22

A multicentre study of 239 patients undergoing RPLND 
revealed a postoperative complication rate of 20% and a 
mortality rate of 2%.23

The most common complications reported were wound 
infection and prolonged ileus, and major complications in-
cluded chylous ascites, pulmonary embolism, small bowel 
obstruction and pancreatitis.

The overall complication rate reported in literature var-
ies between 20% and 35%.24 Late recurrence (after two 
years) occurs in 2–5% of patients treated for testicular can-
cer and the prognosis in these patients is poor.25,26 We have 
compared our results with previous studies (Table 4) and 
our major complication rate of 19% and mortality rate of 
1.6% is comparable with these studies.23,24,27–29

Laparoscopic RPLND has been described in the treat-
ment of patients with testicular tumours.21,30,31 Primary 
laparoscopic RPLND for low stage testicular tumours has 
shown to have reduced morbidity compared with the open 
technique.21,30–32 However, post-chemotherapy laparoscopic 
RPLND is a technically challenging procedure with high 
complication and conversion rates.33,34 Nevertheless, there 
is a role for the laparoscopic approach to RPLND in properly 
selected patients and with an appropriately skilled surgeon.

IVC resection was carried out in four (6%) patients in 
our study. Although IVC reconstruction has been described, 

it is a complex, time consuming procedure. On the other 
hand, IVC resection in young patients is relatively well tol-
erated and rarely results in any major complications35 and 
hence we elected to perform IVC resection when necessary.

Advances in chemotherapy, radiological staging and 
a multidisciplinary team approach have dramatically im-
proved the prognosis for patients with testicular tumours. 
Imaging modalities like positron emission tomography have 
improved the detection of active tumour, thereby avoiding 
false negative resections.

In most centres RPLND is performed by urologists as 
lead surgeons. Vascular injuries are the most common seri-
ous complications during RPLND.33,36

Christmas et al reported 98 patients undergoing post-
chemotherapy RPLND and all of these patients required vas-
cular intervention.36 In the present study, 16 (20%) patients 
required major vascular intervention along with RPLND. In 
the authors’ opinion vascular surgeons have a useful role 
to play as a part of the multidisciplinary team involved in 
RPLND. Good results following RPLND can be obtained with 
a multidisciplinary team including urologists, transplant 
surgeons, hepatobiliary surgeons and vascular surgeons.

Conclusions
Complete tumour clearance can usually be achieved but 

often involves mobilisation and/or resection and replace-
ment of major vessels, requiring the involvement of a vascu-
lar surgeon. We therefore recommend that the multidisci-
plinary team treating testicular germ cell tumours includes 
a vascular surgeon.
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