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Introduction: Iliac vein injuries are associated with high morbidity and mortality, with a
feared complication of hemorrhage. We discuss management and the thought process
behind mitigating such emergencies.

Case presentation: An 81-year-old Caucasian male was seen intraoperatively by vascular
surgery for hemorrhage from an injured left external iliac vein in the setting of left radical
nephrectomy and ureterectomy.

Conclusion: Despite initial temporizing efforts by urology, vascular surgical intervention
proved necessary in hemostasis, venous reconstruction, and thus, establishing continuity
of lower extremity venous drainage.
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Vascular surgeons are often consulted intraoper-
atively by surgical colleagues, and incidence is

increasing.1,2 Iliac vein injuries are relatively rare
but are associated with significant morbidity and
mortality and therefore necessitate repair.3 Iliac vein
injury in the context of urologic procedures is not
well studied. However, one single-institution study of
laparoscopic urologic procedures found that only 1 of
5347 experienced an external iliac vein injury due to
initial trocar placement.4 Another study found exter-
nal iliac vein (EIV) injury prevalence was 5% among
41 patients who underwent Argus sling implantation
due to postoperative stress urinary incontinence.5

Here, we report a case of EIV injury that occurred
during a urologic procedure.

Case Presentation

An 81-year-old Caucasian male with stage IV
chronic kidney disease (CKD) (glomerular filtration
rate: 18 mL/min) and a high-grade T1 bladder can-
cer treated with Bacillus Calmette-Guerin twice
reported to the urology service for high-grade uro-
thelial carcinoma of the left ureter measuring 6.6 cm
in length at the level of the left common iliac artery
(LCIA) with extension into the ureteral orifice. The
patient was brought to the operating room for left
radical nephrectomy and ureterectomy. Due to past
herniorrhaphy, the patient had extensive adhesions
that limited left iliac lymph node dissection, and
this led to a venous tear of the left external iliac vein
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(LEIV) leading to hemorrhage from the LEIV. Ini-
tial hemostasis was achieved by the urology team
by oversewing the venous injury with running
permanent monofilament sutures. Vascular sur-
gery consultation was sought intraoperatively for
further evaluation.
The left iliac vessels were exposed proximally up

to LCIA and distally to the distal left external iliac
artery (LEIA). The LEIV was then identified though
its course proximally up to the bifurcation of the left
common iliac vein (LCIV) and distally up to the
LEIV vein under the inguinal ligament. The previ-
ously placed hernia mesh was incised to access the
distal LEIV that was adhered to the undersurface of
the well-incorporated mesh.
The initial repair of the LEIV was inspected and

although it was hemostatic, it had significantly
reduced the lumen of the vessel, which was distally
dilated and proximally collapsed (Fig. 1A). After
discussion with the urology team regarding risks
and benefits of restoring iliac vein flow a plan was
made to repair the vessel. The patient was systemi-
cally heparinized. The LEIV was controlled proxi-
mally at the iliac bifurcation and distally at the
distal LEIV. A long venotomy was made over the
repaired site and thrombectomy was performed
until no more clots were expressed and brisk bleed-
ing was observed from the distal and proximal vein.
The posterior wall of the vein appeared to be rela-
tively healthy and hence, the vein was repaired with
a patch venoplasty using a bovine pericardial patch.
Although the repair looked intact, there continued
to be a discrepancy of flow through the repaired
segment evidenced by a handheld Doppler with
lack of phasicity with respiration. Furthermore, the
distal LEIV continued to appear dilated with col-
lapse of the proximal venous structures. At this

point, we transected the entire diseased segment of
the vein and performed an interposition bypass
with an 8 mm Dacron graft (Fig. 1B). Good Doppler
flow was appreciated proximal to the repair, on the
graft itself, and distal to the repair with good phasic-
ity appreciated on Valsalva and apneic maneuvers.
At this point, the urology team returned to finish
their part of the procedure.
Postoperatively, the patient was placed on systemic

anticoagulation that would continue for 3 months and
aspirin (81 mg) daily that was to continue indefinitely.
Flow through the graft was preserved, as evidenced
by a formal duplex study performed postoperatively.
His left lower extremity did not have any swelling
and was similar in size to the right throughout the
course of his 18-day hospitalization. Unfortunately,
given his history of advanced stage renal disease,
postoperatively he advanced to acute kidney failure
that would require hemodialysis (HD). The patient
and his family wished to pursue no further interven-
tions, including HD, and palliative and comfort mea-
sures were initiated.

Discussion

Vascular surgeons are collaborative team members
and play a crucial role in the management of intra-
operative vascular trauma.1 Given the nature of
tumor growth, lymph node involvement, and extra-
nodal spread, it is unsurprising that intraoperative
vessel injury has been observed to be most common
in cancer surgery.6 The adhesion of lymph node tis-
sue to the external iliac vessels in this case increased
the risk for vessel tear. In high-risk surgeries, early
consultation of vascular surgery is associated with
improved outcomes.6 Urologic procedures make up
about 11% of intraoperative vascular consultations.7

Fig. 1 External iliac vein repair. (A) Significant narrowing of the external iliac vein; (B) External iliac vein bypass graft.
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The urologic tumors with the highest rates of vascu-
lar involvement include 4%–10% venous involve-
ment in renal cell carcinoma, vascular invasion in
testicular cancer, and 5%–15% vascular invasion in
invasive bladder cancer.8–10 However, external iliac
vein injury is exceedingly rare, with only one other
case report documenting this injury.11 Notably, the
injury also occurred in the setting of pelvic lymph-
adenectomy for bladder cancer.
Iliac vein injuries during nonvascular surgical

procedures are rare but may lead to potentially fatal
complications including hemorrhage and thrombo-
sis.3 Repair options include vessel ligation, venous
patch angioplasty, and vessel bypass. Ligation has
shown to be a safe option in the setting of recon-
structive surgery or advanced pelvic tumors.12 Liga-
tion of the common iliac vein is, overall, better
tolerated than ligation of the external iliac vein.13

The common iliac vein is higher in the pelvis and
closer to the vena cava, and typically has better col-
lateral circulation, including the internal iliac veins
and lumbar veins. There are also superior venous
drainage pathways—ligation of the common iliac
vein does not completely obstruct venous outflow,
as the internal iliac veins continues to drain into the
common iliac vein above the ligation site. The exter-
nal iliac vein, in contrast, has limited collateral circu-
lation, leading to a more significant disruption of
venous blood flow from the lower extremities. This
may result in venous congestion, edema, and com-
promised tissue perfusion. Moreover, ligation of the
EIV can increase the risk of lower limb complica-
tions including deep vein thromboses leading to
pain, swelling, and impaired wound healing, as
well as compartment syndrome, venous stasis, and
venous hypertension. Thus, repair is overall associ-
ated with a lower mortality rate than ligation.3

Choice of venous repair depends on the extent of
injury. A small tear at a branching point or a small
sharp cut may be primarily repaired with continu-
ous or interrupted nonabsorbable sutures, provided
the lumen of the vein is not narrowed. Vein or pros-
thetic patches may be used in cases when venous
wall involvement is more extensive and primary
repair may cause significant narrowing of the vein.
Veno-venous bypasses are restricted to extensive
venous injury where more than 50%–75% of the ves-
sel wall is damaged. Autologous grafts such as inter-
nal jugular vein, great saphenous vein, or femoral
vein may be used if there is a good size match, espe-
cially in grossly contaminated or infected fields.14

Prosthetic grafts such as expanded polytetrafluoro-
ethylene and Dacron use have also been described

and can be used safely and swiftly in clean cases.15

The authors prefer to size the prosthetic grafts one to
one or a size smaller than the external iliac vein
diameter.
Though evidence is equivocal, pharmacotherapy

is typically used as an adjunct to venous repair,
including anticoagulation and antiplatelet therapy.
As vein repair increases thrombotic risk, heparin or
warfarin prophylaxis is often administered for a
period of 3 months.16 Aspirin is frequently adminis-
tered after infrainguinal bypass grafting for mainte-
nance of graft patency.17 The authors prefer a
strategy of anticoagulation for at least 3 months, fol-
lowed by 81 mg aspirin for life.
Despite bleeding control, a narrowed EIV carries

high morbidity, including increased risk of deep
vein thrombosis, particularly in this patient with
cancer with baseline thrombogenic risk.18 Therefore,
even in the absence of ongoing bleeding, this case
demonstrates that in cases of vascular injury, vascular
consultation remains critical. It has been observed
that earlier intervention of vascular surgeons in high-
risk procedures is associated with significantly fewer
vascular injuries.19 Particularly as the field of onco-
vascular surgery evolves, vascular surgical involve-
ment in cancer surgery has been increasing.20

Conclusion

Vascular surgeons are critical members of the team
and play a crucial role in the assessment and manage-
ment of vessel injury during a given primary proce-
dure, even when initial bleeding is controlled. If
permitted by patient physiology and hemodynamic
stability, repair of external iliac vein should always be
considered to prevent postoperative morbidity.
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