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Abstract
Oncologic resection of retroperitoneal tumors often 
requires complex vascular reconstruction. Autologous 
and/or synthetic grafts are most commonly used; 
however, they can be associated with significant 
morbidity. This case describes the successful outcomes 
and vascular reconstruction of the infrarenal aorta and 
inferior vena cava using two cryopreserved bifurcated 
aortoiliac (AI) allografts following resection of a large 
retroperitoneal tumor with vascular involvement.

Introduction
Large retroperitoneal tumors can be very challenging 
to manage, with surgical resection as the primary 
treatment option and often the only hope for patient 
survival. However, the involvement of major organs and 
blood vessels has been considered a contraindication 
for oncological resection due to high surgical risk and 
the potential for poor clinical outcomes.1-4 Nonetheless, 
reconstruction of major blood vessels, including the 
aorta and inferior vena cava (IVC), following en bloc 
resection of large tumor masses can be achieved with 
positive clinical outcomes in carefully selected patients.2-8

Autologous veins and synthetic grafts are two of 
the most commonly used graft options for blood 
vessel reconstruction. However, these options can 
be associated with significant morbidity, particularly 
in cases when there is a risk of contamination and 
infection.1, 6, 9-13 Cryopreserved human allografts are an 
alternative option for in situ arterial reconstruction, 
which offer the advantage of avoiding a second surgical 
site while being resistant to infection.14, 15 Aortoiliac (AI) 
allografts, in particular, offer a more complex anatomy 
through the presence of branch vessels, making them 
an advantageous choice for reconstructing major vessels 
like the aorta and IVC. This case describes the successful 
combined reconstruction of both the infrarenal aorta 
and IVC using two cryopreserved AI allografts in the 

setting of retroperitoneal tumor resection. The patient 
consented to publication of this case report and images.

Case Report
A 20-year-old male patient presented with persistent 
and worsening abdominal pain, unintentional weight 
loss, vomiting, and early satiety over a period of three 
months, after having had no previous health concerns. 
A testicular mass and abdominal distension were noted 
upon physical examination. Computed tomography 
(CT) scans revealed a 15 cm necrotic, multi-lobulated 
retroperitoneal mass with near-circumferential 
involvement of the aorta and iliac bifurcation and 
compression of the IVC (Figure 1).

Additionally, there was thrombus noted in both the IVC 
and right common iliac vein. The patient was diagnosed 
with metastatic non-seminomatous testicular cancer. 
Following a full course of neoadjuvant chemotherapy, 
the tumor regressed to 6 cm, but still showed 
persistent involvement of the aortic bifurcation and the 
IVC (Figure 2).

Figure 1. Initial presentation computed tomography (CT) image showing a 
15 cm multi-lobulated tumor mass with near-circumferential involvement 
of the infrarenal aorta and IVC. The IVC was compressed, and there was 

thrombus noted in both the IVC and right common iliac vein.
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With the persistent tumor mass involvement of both 
the aorta and IVC, reconstruction of both blood vessels 
was planned in conjunction with a retroperitoneal lymph 
node dissection. Cryopreserved bifurcated AI allografts 
(LifeNet Health®, Virginia Beach, VA) were chosen for the 
reconstruction of both the aorta and the IVC given the 
possibility of greater tumor involvement than perceived on 
CT, potentially including the venous bifurcation as well as 
the bowels. In preparation for the vessel reconstructions, 
measurements of the infrarenal aorta and IVC were made 
in the axial and coronal planes on the preoperative CT scan 
(Figure 2). The infrarenal aorta diameter was 13 mm, and 
the right and left common iliac arteries were 9 mm each. 
Because the tumor’s significant effect on the IVC made 
planning for its reconstruction more challenging, diameter 
measurements were taken from the cephalad portion of 
the mass and each common iliac vein, which were 19 mm 
and 11 mm, respectively. Based on these measurements, 
the diameters of the AI allografts used for the aorta and 
IVC reconstructions were 15 mm and 21 mm, respectively, 
when distended under pressure (125 mmHg). Distended 
diameter is used to emulate the diameter of the recipient’s 
vessel under systemic pressure in vivo, enabling more 
accurate caliber matching. Using a distended AI graft 
diameter of 21 mm for reconstruction of the IVC, which 
experiences a much lower systemic pressure, would allow 
for a higher velocity within the venous lumen in vivo and 
decrease the risk of graft thrombosis.

The patient underwent laparotomy and was systemically 
heparinized prior to vessel clamping and resection. En bloc 
resection was then performed including the residual 
tumor with nodes along with the infrarenal aorta with 
bilateral common iliac arteries and the IVC with bilateral 
iliac veins. Reconstruction of the IVC and bilateral iliac 
veins was performed first (Figure 3A), followed by the 
infrarenal aorta and bilateral iliac arteries (Figure 3B).

Each reconstruction was performed in an end-to-end 
configuration for both proximal and distal anastomoses. 
Immediately postoperative, the patient had palpable 
peripheral pulses as well as Doppler signals in the 
proximal vena cava. The patient did not experience any 
complications and was discharged from the hospital 
within one week. One-month postoperative imaging 
revealed patent reconstructions, as well as complete 
tumor mass resection (Figure 4).

Figure 2. Preoperative CT image following neoadjuvant chemotherapy. The 
tumor mass reduced to 6 cm, but still showed involvement of the aorta and IVC.

 Figure 3. Intraoperative images taken after the reconstruction of the 
A) IVC and B) infrarenal aorta, each using a cryopreserved AI allograft. The 
distended diameter of the AI allograft used to reconstruct the IVC was 21 

mm, and that for reconstructing the aorta was 15 mm to match the patient’s 
native vessel diameters.

A B



 3

CASE STUDY

Combined Aorto-Caval Reconstruction Using Two Cryopreserved 
Aortoiliac Allografts Following Retroperitoneal Tumor Resection

LifeNetHealth.org

Discussion
Major vascular involvement is traditionally considered 
a contraindication for oncological resection. However, 
with precise preoperative planning in carefully selected 
patients, resection and vascular reconstruction can be 
achieved. This case demonstrates successful combined  
aorto-caval reconstruction using two cryopreserved AI 
allografts in the setting of retroperitoneal tumor and 
lymph node resection.

Various graft options exist for the reconstruction 
of major blood vessels. Autologous vein grafts and 
synthetic grafts are two of the most commonly used; 
however, each is associated with limitations. Autologous 
veins, often considered the preferred option11, require 
harvesting from a second surgical site, which can be 
a source of pain and possible infection, and there 
may be limited availability in some patients due to 
poor vascularity. Additionally, the potential for caliber 
mismatch between the autologous vein and the native 
vessel is a concern.6, 9, 10 Synthetic grafts are another 
common choice; however, the use of synthetic grafts 
should be avoided when contamination is a risk.1, 13 
Cryopreserved allografts present an alternative option, 
offering the advantages of avoiding a second surgical site 
and being resistant to infection.14, 15

As with autologous grafts, ensuring appropriate caliber 
matching between the allograft and native vessel 
is essential for achieving a successful and patent 
reconstruction. Singular allograft vessels often require 
surgical modifications in order to match the patient’s 
vessel diameter and anatomy, which can increase 
operative time. Cryopreserved AI allografts, through 
the presence of the branch vessels, can form direct 
anastomoses with nearby vessels, providing conduits for 
reconstruction of complex vascular anatomy.15 Moreover, 
because AI allografts distend when exposed to arterial 
pressure (the extent of which can be variable between 
grafts) measuring the pressurized distended versus 
flaccid diameter of the allograft reduces the possibility 
of caliber mismatch upon implantation. The AI allografts 
used in this case were measured under distended 
pressure (125 mmHg) by LifeNet Health, allowing for 
accurate caliber-matching during the preoperative 
planning and eliminated the need for surgical 
modifications. This resulted in the AI implants being well-
matched anatomically with the patient’s native vessels, 
leading to patent reconstructions and successful clinical 
outcomes, overall.

Conclusion
This case study describes the positive clinical outcomes 
in a challenging case of a large retroperitoneal tumor 
with involvement of major blood vessels, and the 
successful combined reconstruction of the infrarenal 
aorta and IVC using two cryopreserved AI allografts. 
While not generalizable, the results from this case 
support the use of cryopreserved AI allografts for major 
vessel reconstruction following en bloc oncological 
resection.

Figure 4. Postoperative CT image taken after 1 month demonstrating complete 
tumor resection including the involved blood vessels, as well as patent 

reconstructions of both the IVC and aorta.
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Results from case studies are not predictive of results in other cases. Results in other cases may vary.

References
1.	 Ghosh J, Bhowmick A, and Baguneid M. Oncovascular surgery. Eur J Surg 

Oncol 2011;37(12):1017-24.

2.	 Newton DH, Chen SL, Fraker DL, Guzzo TJ, Roses RE, Foley PJ, et al. 
PC214. Techniques and Outcomes of Concomitant Aortic and Caval 
Resection and Reconstruction for Cancer. Journal of Vascular Surgery 
2019;69(6):e263-e264.

3.	 Carpenter SG, Stone WM, Bower TC, Fowl RJ, and Money SR. Surgical 
management of tumors invading the aorta and major arterial structures. 
Ann Vasc Surg 2011;25(8):1026-35.

4.	 Bower TC, Nagorney DM, Cherry KJ, Toomey BJ, Hallett JW, Panneton JM, 
et al. Replacement of the inferior vena cava for malignancy: An update. J 
Vasc Surg 2000;31:270-81.

5.	 Bertrand MM, Carrere S, Delmond L, Mehta S, Rouanet P, Canaud L, et 
al. Oncovascular compartmental resection for retroperitoneal soft tissue 
sarcoma with vascular involvement. J Vasc Surg 2016;64(4):1033-41.

6.	 Fernandez-Alonso L, Fernandez-Alonso S, and Aguilar EM. Iliac Artery 
Reconstruction With the Superficial Femoral Vein After Major Oncologic 
Resection. Vasc Endovascular Surg 2017;51(5):350-351.

7.	 Schneider JR, Sener SF, and Barrera E, Jr. Combined replacement 
of infrarenal aorta and inferior vena cava after en bloc resection of 
retroperitoneal extraosseous osteosarcoma. J Vasc Surg 2008;48(2):478-9.

8.	 Schwarzbach MH, Hormann Y, Hinz U, Leowardi C, Bockler D, 
Mechtersheimer G, et al. Clinical results of surgery for retroperitoneal 
sarcoma with major blood vessel involvement. J Vasc Surg 2006;44(1):46-55.

9.	 Siddiqi S. Saphenous vein harvest wound complications: risk factors, 
identification, prevention, and management. Chronic Wound Care 
Management and Research 2016;Volume 3:147-156.

10.	Tennyson C, Young CP, and Scarci M. Is it safe to perform endoscopic vein 
harvest? Interact Cardiovasc Thorac Surg 2010;10(4):625-9.

11.	O’Connor S, Andrew P, Batt M, and Becquemin JP. A systematic review 
and meta-analysis of treatments for aortic graft infection. J Vasc Surg 
2006;44(1):38-45.

12.	Clagett GP, Valentine RJ, and Hagino RT. Autogenous aortoiliac/femoral 
reconstruction from superficial femoral-popliteal veins: Feasibility and 
durability. J Vasc Surg 1997;25:255-70.

13.	Wilson WR, Bower TC, Creager MA, Amin-Hanjani S, O’Gara PT, Lockhart 
PB, et al. Vascular Graft Infections, Mycotic Aneurysms, and Endovascular 
Infections: A Scientific Statement From the American Heart Association. 
Circulation 2016;134(20):e412-e460.

14.	Brown KE, Heyer K, Rodriguez H, Eskandari MK, Pearce WH, and Morasch 
MD. Arterial reconstruction with cryopreserved human allografts in the 
setting of infection: A single-center experience with midterm follow-up. J 
Vasc Surg 2009;49(3):660-6.

15.	Harlander-Locke MP, Harmon LK, Lawrence PF, Oderich GS, McCready RA, 
Morasch MD, et al. The use of cryopreserved aortoiliac allograft for aortic 
reconstruction in the United States. J Vasc Surg 2014;59(3):669-74.


