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Abstract

Background Tumours involving the supra-renal segment of IVC have dismal prognosis if left untreated. Currently,
aggressive surgical management is the only potentially curative treatment but is associated with relatively high
morbidity and mortality. This study aims to evaluate perioperative factors, associated with adverse postoperative
outcomes, based on the perioperative characteristics and type of IVC reconstruction.

Methods We identified 44 consecutive patients, who underwent supra-renal IVC resection with a mean age of
57.3 years. Isolated resection of IVC was performed in four patients, concomitant liver resection was performed in 27
patients and other associated resection in 13 patients. Total vascular exclusion was applied in 21 patients, isolated
IVC occlusion in 11 patients. Neither venovenous bypass (VVB) nor hypothermic perfusion was used in any of the
cases.

Results The mean operative time was 205 min (150-324 min) and the mean estimated blood loss was 755 ml
(230-4500 ml). Overall morbidity was 59% and major complications (Dindo-Clavien > III) occurred in 11 patients
(25%). The 90-day mortality was 11% (Spts). Intraoperative haemotransfusion was significantly associated with
postoperative general complications (p < 0,001). With a mean follow-up of 26.2 months, the actuarial 1-, 3- and
5-year survival is 69%, 34%, and 16%, respectively.

Conclusions IVC resection and reconstruction in the aspect of aggressive surgical management of malignant disease
confers a survival advantage in patients, often considered unresectable. When performed in experienced centres it is
associated with acceptable morbidity and mortality.
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Introduction

The portion of the inferior vena cava (IVC) extending from
the renal veins to the diaphragm is intimately related to the
liver. Miscellaneous tumours, both intra- and extrahepatic,
may engage the IVC, either by direct invasion or tumour
thrombus, protruding into the caval lumen. Involvement of
this retrohepatic segment or the hepatic veins was previ-
ously considered a contraindication to surgery, due to the
risks of uncontrollable haemorrhage or air embolism.
However, if left untreated, those tumours have universally
poor prognosis with survival rarely exceeding 12 months
[1-3]. Nowadays there are a lot of treatment modalities,
that allow for palliation of disease, but surgery offers the
only potential for cure. The methods of vascular control
[4-8] and the experience, related to liver transplantation, as
well as the advances in anaesthesia and intensive care, have
overcome many of the technical limitations, previously
associated with IVC resection. There has been an accu-
mulation of reports, establishing the safety of the resection
and reconstruction of the supra-renal vena cava, combined
with liver resection [9-16], or not [3, 17-19]. Nevertheless,
it is still associated with relatively high morbidity, and
mortality exceeding 10% in some series [14, 20, 21]. Such
complex procedures are seldomly performed and are
restricted mainly to highly specialized centres. Moreover,
the diverse patient population with various tumours and
stages of progression complicates data interpretation and
renders the conduction of RCTs highly impractical.
Therefore, this study aims to assess the relationship
between early postoperative outcomes and complications,
based on the perioperative characteristics and type of IVC
reconstruction. Hereby we share our updated experience
[22] and insights in IVC resection and methods of
reconstruction.

Methods
Data accumulation

We searched our units’ database for patients who under-
went supra-renal IVC resection. After approval of the local
ethics committee, data were collected retrospectively,
through a comprehensive review of the patient charts.
Survival information was obtained from the national reg-
istry, but detailed follow-up about disease progression was
missing for most patients. Postoperative complications
were graded according to Dindo-Clavien classification
[23]. They were separated into three categories—general,
surgical, and thrombotic. As thrombotic complications
were regarded the presence of partial or complete graft

thrombosis, postoperative Budd-Chiari syndrome, or pul-
monary thromboembolism. Major complications were
considered as Dindo-Clavien III or higher. Statistical
analysis was performed on IBM SPSS, version 25.0 (IBM
Corp, Armonk, NY).

From January 2005 to January 2018, we identified 44
patients, requiring resection of IVC, of whom 20 were male
(46%). The mean age was 57 years (range: 22-76, SD =+

12.07). The indications for surgery were particularly
diverse and are shown in Table 1.

Preoperative evaluation

Preoperative chest, abdominal and pelvic contrast-en-
hanced computed tomography (CT) was obtained for every
patient. Since 2014, we acquired an additional whole-body
"E.FDG-PET/CT for evaluation of distant spread.
Ascending cavography was performed in seven patients.
Transoesophageal echocardiography was performed in five
patients, in whom intracardiac extension of IVC thrombus
was suspected. Every patient underwent evaluation of
cardio-circulatory and respiratory status and was discussed
at a multi-disciplinary meeting. Extrahepatic metastatic
disease was considered a contraindication to surgery.

Table 1 Indications for IVC Resection

Indications for IVC Resection

Primary liver cancer

HCC 3
Cholangiocarcinoma

Liver metastases

CRC 13
Non-CRC

Adrenocortical carcinoma 1

Palate adeno-cystic carcinoma 1

Klatskin tumour
Gallbladder cancer
Adrenocortical cancer
Pancreatic cancer

Duodenal cancer

A = AN = D=

Renal cell carcinoma
Retroperitoneal tumours
Leiomyosarcoma 4

Liposarcoma

Primary IVC leiomyosarcoma
Total 44

HCC Hepatocellular carcinoma; CRC Colorectal cancer
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Surgical technique and vascular control

Surgery was performed through an inverted L-shape inci-
sion or bilateral subcostal incision with midline extension.
An additional sternotomy with pericardiotomy was used in
two cases for tumours, extending to the right atrium. Some
form of vascular control was utilized in all patients. Side
clamp of IVC was applied in 12 patients. Isolated occlusion
of vena cava was performed in 11 patients. Total vascular
exclusion [6, 7] (TVE) was performed in 21 patients (47%)
for a mean duration of 23.9 min (SD + 14.8 min). TVE
did not exceed 60 min in any of the patients (6—57 min). In
four of these patients, selective isolation of the hepatic
veins was employed, with preservation of caval flow. Two-
step vascular exclusion, as described by Azoulay et al. [13]
was performed in 4 cases. Transabdominal pericardiotomy
was performed in three patients and the IVC was controlled
above the diaphragm. Two patients—one with renal cell
carcinoma and thrombus in the IVC, extending to the right
atrium, and one with primary vena cava sarcoma were
placed on cardio-pulmonary bypass. Venovenous bypass
(VVB) or hypothermic perfusion were not applied in any of
the cases.

The decision on the type of IVC reconstruction was
based on the intraoperative assessment of the extent of
circumferential involvement. When less than 60 degrees of
the circumference was compromised, a tangential resection
was performed. IVC was sutured longitudinally, with
continuous 4—0 monofilament polypropylene suture. Larger
defects required patch repair or segmental resection with
tube-graft replacement. As patch material, we have used
preserved donor iliac vein allograft, Dacron or ePTFE
prostheses. For segmental IVC-replacement, our current
material of choice is 20 mm ringed expanded polyte-
trafluoroethylene graft—ePTFE (Gore-Tex®; W. L. Gore
& Associates Inc., Flagstaff, AZ, USA).

Results

Most of the patients were asymptomatic, at the time of
presentation. The most common symptom was pain in the
upper abdomen (16 patients, 36%). Oedema of lower
extremities was observed in three patients (6%) and one
patient presented with Budd-Chiari syndrome, with hep-
atomegaly, ascites, and jaundice.

The main intraoperative characteristics are summarized
in Table 2. Four patients underwent an isolated IVC
resection. In one of the cases with IVC sarcoma, the
tumour extended to the right atrium, which necessitated
vena cava to be replaced with ePTFE graft under cardio-
pulmonary bypass. The others underwent patch
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reconstruction (Dacron patch, n = 2 and donor iliac vein
allograft, n = 1), Fig. 1.

Resection of IVC, associated with hepatectomy was
performed in 27 patients (Table 3). Major hepatectomy
(resection of more than three continuous segments) was
performed in 21 patients. Liver segment 1 was removed in
11 patients. In one case the middle hepatic vein was re-
implanted, as part of the IVC-excision, combined with
thrombectomy. In the patients without hepatectomy, sur-
gery of retrohepatic IVC was combined with removal of
retroperitoneal tumours, n = 5; adrenal gland, n = 1; kid-
ney, n = 3; pancreaticoduodenectomy, n = 4 (Table 4).
Sixteen patients (36%) required multi-visceral resec-
tion. The final pathologic analysis revealed true vena cava
invasion in 28 patients (64%). Tumour clearance (I mm
tumour-cell free margin, regarded as RO-resection) was
achieved in 43 patients.

Whole segment of IVC was removed in seven patients
(Fig. 2). Two of them had chronic thrombosis, engaging
the infrarenal portion. Because of the rich collateral cir-
culation, the vein was not reconstructed and was ligated
above the renal vein confluence. In five patients, vena cava
was replaced with an ePTFE tube-graft, mean length
8.2 cm (3—14 cm). One suffered post-operative death. One
patient developed graft thrombosis 6 months after surgery
(Fig. 3), related to disease progression and succumbed
2 months later. The other three patients are still alive with
patent grafts 21, 23 and 42 months after surgery.

Operative time was not associated with postoperative
surgical (p = 0.959) or clinical complications (p = 0.697).
Intraoperative blood transfusion was performed in 23
patients, median 2 units (1-6). Data analysis showed no
correlation between the haemotransfusion and consequent
surgical or thrombotic complications, as well as perioper-
ative mortality. However, it was associated with postop-
erative general complications p < 0.001. A trend toward
shorter overall survival (OS) was observed in cases with
intraoperative hemotransfusion (33.3 vs. 23.87 months,
p = 0.360). The type of vascular control or the type of
IVC-reconstruction did not influence the postoperative
outcome. There was no difference in postoperative com-
plications or perioperative mortality.

Morbidity and mortality

The mean ICU and hospital stay were 3.4 (1-11) and
12.6 days (3-49), respectively. Overall, 58 complications
were recorded in 26 patients (59%). Twenty-two major
complications (Dindo-Clavien > III) occurred in 11
patients (25%). Cardiac and pulmonary adverse events
were managed conservatively. One patient developed acute
upper GI-bleed due to duodenal ulcer, which was managed
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Table 2 Intraoperative characteristics

Intraoperative Characteristics

Isolated IVC resection

IVC Leyomiosarcoma

Residual RCC

1VC resection combined with hepatectomy
Major hepatectomy

Minor hepatectomy

Segment 1 resected

IVC resection associated with
Retroperitoneal tumour extirpation
Pancreatoduodenectomy
Nephrectomy

Adrenalectomy

Multivisceral resection (more than 1 organ) IVC Repair

Cavotomy + thrombectomy
Tangential resection

Suture

Patch-repair

Segmental resection

Ligature

Graft replacement

Mean operative time (min)
Mean estimated blood loss (ml)

Isolated IVC clamping, N/mean, (range); SD

Pringle, N/mean, (range); SD

Total vascular exclusion, N/mean, (range); SD

4 (9%)

3

1

27 (61%)

21 (47%)

6 (14%)

11 (25%)

13 (30%)

5 (11%)

4 (9%)

3 (7%)

1 2%)

16 (36%)

4 (9%)

33 (75%)

26 (59%)

7 (16%)

7 (16%)

2 (5%)

5 (11%)

205 (150-324), SD =+ 65
755 (230-4500)

11/ 16.45 (7-35); SD =+ 10.43
277 33.3 (8-73); SD + 17.49
21723.9 (6-57) SD =+ 14.8

Fig. 1 Tangential resection of
IVC with patch reconstruction;
a cold stored donor iliac vein;
b Dacron patch

endoscopically. Two patients developed mild lower limb
oedema. Transient post-hepatectomy liver failure was
recorded in 4 patients, which was resolved with supportive

measures. The surgical complications were as follows:
Two patients developed postoperative haemorrhage during
heparin infusion. Intraabdominal abscess was recorded in
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Table 3 Resection of IVC associated with hepatectomy

Diagnosis Age Sex Liver resection Associated procedure IVC reconstruction
HCC 70 F RH - Thrombectomy + suture
CRCLM 61 F Sg4 + MHYV reconstruction - Suture

HCC 67 F RH - Suture

Gallbladder 68 F Sgl, Sg4, Sg5, Sgb—resection PPPD; R. nephrectomy + adrenalectomy  Suture

IVC sarcoma 62 F RH + Sgl PTFE patch

CRCLM 76 F RH Left colectomy Suture

CRCLM 42 M Sgl, Sg4, Sg6, Sg8 - PTFE—graft

CRCLM 61 F RH + Sgl - Suture

CRCLM 65 F RH Suture

CRCLM 61 F RH Suture

CRCLM 56 F RH + Sg3 metastasectomy - Suture

CRCLM 36 M LH + Sgl; Sg6 metastasectomy — Dacron patch

CRCLM 55 F RH R. adrenalectomy Suture

Klatskin Tu 61 F LH + Sgl Bile duct reconstruction Suture

Klatskin Tu 58 F RH + Sgl Bile duct reconstruction Dacron patch
Cholangiocarcinoma 69 M RH + Sgl Suture

HCC 22 M RH Diaphragm Thrombectomy + Suture
CRCLM 60 M RH Suture

CRCLM 70 F Sg4 + Sg5 R. adrenalectomy Suture

CRCLM 60 M RH + Sg3 metastasectomy - Suture
Cholangiocarcinoma 64 M RH Diaphragm Suture

Non-CRCLM 54 F Sg6, Sg7, Sg8 Retroperitoneal metastasectomy Thrombectomy + Suture
Adrenal 63 F Sgb Retroperitoneal local recurrence Suture

CRCLM 61 M RH + Sgl - Suture

RCC 69 M Sgb + Sg7 R. nephrectomy Ligature

IVC sarcoma 62 M Sgl - ePTFE-graft
Non-CRCLM 42 F RH + Sgl - ePTFE-graft

CRCLM colorectal cancer liver metastases; RCC renal cell carcinoma; RH right hepatectomy (Brisbane nomenclature); LH left hepatectomy
(Brisbane nomenclature); MHV middle hepatic vein; PPPD pylorus preserving pancreatoduodenectomy

three patients. Bile leaks or biloma formation was seen in
six patients and wound infection in two patients. Six
patients required reoperation. Thrombotic complications
occurred in four patients. One patient developed pulmonary
thromboembolism; one patient developed partial graft
thrombosis which was managed conservatively. The other
two patients developed acute Budd-Chiari syndrome and
right atrial thrombosis with fatal outcome. The 90-day
postoperative mortality was 11% (five patients), shown in
Table 5.

Survival
Survival data are available for 43 of 44 patients, with a

mean follow-up of 26.2 months (range, 5 — 80 months).
The 1-, 3- and 5-year actuarial survival is 69%, 34% and

@ Springer

16%, respectively. Because of the wide variety of diag-
noses and the small number of patients, detailed analysis of
postoperative outcomes was unfeasible. No difference in
postoperative morbidity and mortality between major and
minor hepatectomy, associated with IVC-resection was
found, as well as no difference in OS. Thirteen of the
patients with combined liver and IVC resection had col-
orectal liver metastasis. For this group of patients, the
actuarial 1-, 3- and 5-year survival was 46%, 23% and 0%,
respectively. Kaplan—Meier survival analysis (Fig. 4)
showed no difference in overall survival in patients with
synchronous (n = 6) or metachronous (n = 7) CRLM (Log-
Rank test p = 0,730). These results were compared with
the overall survival of patient with liver resection for col-
orectal metastases in our centre—48.28 months for meta-
chronous lesions and 46.5 months for synchronous lesions
[24]. These results imply that IVC-involvement is poor



World J Surg (2021) 45:2270-2279 2275

Table 4 Resection of IVC associated with other procedures

Diagnosis Age Sex  Primary procedure Associated procedure IVC reconstruction
Retroperitoneal 67 M Resection - Suture

RCC 63 M Right nephrectomy Right adrenalectomy Ligature
Pancreatic cancer 57 M Pancreato-duodenectomy  — Suture
Pheochromocytoma 28 F Right adrenalectomy - PTFE-patch
Retroperitoneal 46 M Resection - Suture

Pancreatic cancer 57 M Pancreato-duodenectomy — — Suture
Retroperitoneal 40 F Resection - Suture

Duodenal cancer 33 F Pancreato-duodenectomy  Left nephrectomy Suture
Adrenocortical Ca 65 M Right adrenalectomy Right nephrectomy PTFE—graft
Retroperitoneal 60 F Resection R. nephrectomy + adrenalectomy Suture

Pancreatic cancer 58 M Pancreato-duodenectomy  — Suture
Retroperitoneal 62 F Resection Right nephrectomy Suture

RCC 56 M Left nephrectomy Thoracotomy, thrombectomy from right atrium  Thrombectomy + Suture

F Female; M Male; PTFE polytetrafluoroethylene; RCC Renal cell carcinoma

Fig. 2 Segmental IVC-replacement with ePTFE tube-graft. Patient No 41 (liver metastasis from adrenocortical carcinoma)—preoperative
No 37 (primary IVC sarcoma)-preoperative CT (a), PET (e), CT (b), PET (f), intraoperative reconstruction (d), follow-up CT (h)
intraoperative IVC reconstruction (c) and follow-up CT (g); Patient

prognostic factor, but definitive conclusions cannot be  Discussion

made at this point.
Surgery of the supra-renal IVC emerged as a treatment
option primarily due to progress related to liver trans-
plantation. It is associated with great technical complexity
and requires excellent communication between the surgical
and anaesthesiologic teams. Even today it is mainly
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Fig. 3 Patient with colorectal liver metastases. Resection of liver
segment 1 and 4B, metastasectomies form segment 6 and 8, and IVC
replacement with ePTFE-graft. a Intraoperative photograph; b and c:

Table 5. 90-day postoperative mortality

Follow-up CT 6 months later showing disease progression causing
compression of the ePTFE graft with thrombosis

Age Diagnosis Procedure IvC Cause of death
reconstruction
68 Gallbladder Ca  Resection of liver Sg 1, 4, 5, 6; PPPD; right  Suture Multiorgan failure, POD 11
nephrectomy
62  IVC sarcoma Right hepatectomy PTFE—patch Liver failure, POD 7
46  Retroperitoneal Resection Suture Acute Budd-Chiari syndrome; Pulmonary
thromboembolism, POD 20
65  Adrenocortical ~ Right adrenalectomy + nephrectomy PTFE—graft BD necrosis, Multiorgan failure, POD 22
Ca
56 RCC Left nephrectomy, right atrial thrombectomy  Suture Recurrent atrial thrombosis, pulmonary

thromboembolism, POD 4

POD post-operative day; PTFE polytetrafluoroethylene; RCC Renal cell carcinoma

Synchronous
CRLM
0
-1
+—0-censored
—t+—1-censored

Fig.4 Kaplan-Meier survival
analysis, comparing overall 10
survival between patients with
synchronous and metachronous
CRLM and IVC resection. 08
2 os
£
3
w
§
o 04
02
00

restricted to specialized HPB and liver transplant units
[10, 13-15]. Evidence in the literature is scarce, as most of
the data come from case reports and small case studies. In
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our unit, which serves as tertiary referral HPB-centre, of
more than 1000 radical liver resections, reconstruction of
the retrohepatic portion of IVC was performed in 44 cases.
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This number is comparable with the results from other
series [12-15].

Patients with involvement of the IVC often present at an
advanced stage and are universally considered poor can-
didates for surgical management. If left untreated, how-
ever, the median survival is less than 12 months [1-3].
Chemotherapy alone does not offer a curative option with
few S-year survivors reported [25]. The aggressive surgical
approach offers a chance for extended survival in selected
patients, who will otherwise have dismal prognosis [9, 17].

True invasion of IVC cannot be determined by any
diagnostic modality [11, 26, 27]. The final decision to
perform an IVC resection should be made in the operating
room. Using blunt dissection, an attempt to detach the
tumour from the IVC wall should be made. If the separa-
tion of these structures is difficult or too risky, or if there is
strong suspicion for venous invasion, concomitant IVC
resection should be performed. Careful dissection of the
structures should enable the size of the resected IVC to be
minimized [27]. The reported percentage of histologic
invasion in the resected IVC specimen ranges from 23 to
100% [9, 11-15, 26, 27]. In our series, 28 patients had
proven histologic invasion (63%).

Appropriate vascular control is of key importance for
limiting blood loss and safe dissection. The technique of
total vascular exclusion (TVE) was first reported by Hea-
ney [5] and later developed by Huguet [6] and Bismuth [7].
The main drawbacks of TVE are the low hepatic tolerance
to warm ischemia, the splanchnic venous congestion and
the hemodynamic instability, based on the marked reduc-
tion of venous return and decrease of cardiac output [28].
TVE could be safely applied for up to 90 min [6] in healthy
livers and up to 60 min in cirrhotic livers [29]. According
to the literature, TVE is not tolerated in around 15% of
cases, despite adequate fluid loading [30]. However, up
until now, we have not encountered this issue. There are
variations to the standard TVE, like the two-step vascular
exclusion and vascular exclusion without caval clamping,
that avoid some of the drawbacks of TVE, but their
application is not always possible [13].

Hypothermic perfusion of the liver [31] diminishes the
ischemia—reperfusion injury and allows for extension of the
TVE, for more than 60 min [32]. The VVB, on the other
hand, enables the surgery to be conducted under
stable haemodynamics. It was introduced into practice in
relation to liver transplantation, although its use today is
not routine [33]. It is associated with increased operative
time, and risk of some potentially lethal complications
[34]. However, some of the largest series report no major
morbidity, related to the use of VVB [9, 14, 15, 17, 35]. In
a recent study, Soubrane et al. [20] compared perioperative
outcomes of patients, undergoing liver resection, according
to the use of VVB. The operative time in the VVB-group

was longer, but with less blood loss. The postoperative
morbidity and mortality between the two groups were
comparable, although TVE without VVB was associated
with significantly higher rate of respiratory complications
(64% vs 15%).

Nevertheless, it is our opinion that the increased tech-
nical complexity of VVB and its infrequent application in
the present time may account for increased rate of com-
plications, especially in the newer generation of surgeons.
In our series, we have never applied cold perfusion or
VVB. Our approach consists of maximal dissection of the
liver from IVC as possible. Liver transection is initiated
under intermittent Pringle manoeuvre. As much of the liver
parenchyma is transected as possible, before initiating
TVE. This approach is similar to others, reported in the
literature [16, 36—38]. Supplimentary Table 6 summarizes
some of the largest series of hepatectomy with IVC
reconstruction. Our results, without the use of VVB or cold
perfusion, fit well within the range of reported morbidity
and mortality. Appropriate planning during the dissection
phase enables reduction of clamping times. The use of the
two-surgeon technique is helpful in further reducing the
time for liver transection [39]. In our series, the maximal
duration of TVE was 57 min. Based on this experience,
TVE could be maintained under 60 min in most of the
cases and thus, executed safely, without the use of VVB or
hypothermic perfusion.

Some small IVC defects can be repaired using lateral
venorrhaphy or transverse suture, as described by Machado
[40]. Larger defects require the use of patches or even
replacement of IVC. Various materials are described in the
literature, such as allografts, autologous grafts [41], Dacron
[10] or ePTFE [42]. Cold-stored vein allografts have been
described mainly in portal vein reconstruction [21]. We
have used preserved deceased donor iliac veins for IVC
reconstruction in two patients — one of which included in
the present series. Peritoneal patches seem appealing for
reconstruction of caval defects, mainly because they are
available in the same operative field, they are cost-effec-
tive, the peritoneum is more resistant to infection, com-
pared to synthetic grafts and its mesothelial lining is
nonthrombogenic [43, 44]. A recent report from the
Beaujon group described a series of six patients with
anterolateral IVC resection and reconstruction with peri-
toneal patch [45]. We have used similar technique for
portal vein reconstruction in pancreatoduodenectomy, but
we have never applied it for reconstruction of caval
defects. Currently, our material of choice for IVC
replacement is 20 mm ring-reinforced ePTFE-graft. The
main concerns for synthetic grafts are the long-term
patency and the risk of infection. Surprisingly, most of the
series have not reported on graft infection and during our
search, we managed to identify only single cases [17, 46].
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There is no consensus, regarding postoperative and
long-term anticoagulation. Some advocate continuous
heparin infusion [12, 13], while others use low-molecular
weight heparins (LMWH) [14, 15]. Techniques to increase
the long-term patency, such as construction of arteriove-
nous fistula or using smaller graft diameter have also been
described [47]. Initially, when we performed patch or tube-
graft IVC reconstruction, we used heparin infusion, main-
taining partial thromboplastin time 1.5-2 x the normal
range. After the fourth day, we substituted with LMWH, up
to 30 days after discharge. In our opinion, the continuous
heparin infusion increases the risk of postoperative bleed-
ing, without any evidence of reducing the thrombotic rate.
This is especially true in the context of deranged coagu-
lation, accompanying major liver resections. We had to
interrupt the infusion in two patients, because of postop-
erative bleeding. While in the first patient it was managed
conservatively, the second required surgical haemostasis.
Currently, we are administering LMWH 1.5-2 times the
prophylactic dose for the patient bodyweight and on dis-
charge, we are substituting with oral factor Xa-inhibitors.

There is an accumulation of reports in the literature,
regarding the feasibility of retrohepatic IVC resection and
reconstruction [9-17]. Our data confirm tumour clearance
could be achieved with acceptable morbidity and mortality,
comparable with other series. It is important to stress that
patients undergoing this surgery have advanced oncologic
disease and are not optimal candidates for surgical man-
agement. Selection of the patients may explain the differ-
ence in long-term survival in different series, more than
perioperative management, but such comparison is beyond
the scope of this article. Shortcomings of this study include
its retrospective nature, the incomplete long-term follow-
up and the wide variety of patients, that do not allow more
detailed analysis.
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