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ABSTRACT 

Iliac vessel injuries during spinal surgery are rare but can be 
fatal. The incidence of these injuries is approximately 0.04%, with 
the first description dating back to 1945 by Linton and White. 
Clinical presentation can range from acute hemorrhagic shock to 
subtle injuries with asymptomatic progression. We present the 
case of a 53-year-old previously healthy female undergoing 
planned surgical treatment for a disc hernia at the L4-L5 level on 
the left. Postoperatively, she experienced hemorrhagic shock with 
a decrease in hemoglobin to 35g/l. An emergency MSCT 
angiography verified a vascular lesion. During urgent surgical 
intervention, a lesion of the common iliac vein was observed, 
which was sutured directly, and a lesion of the right common iliac 
artery, which was managed by interposition of an 8mm Dacron 
graft. Follow-up MSCT angiography showed normal findings. 
During spinal surgery, it is essential to be aware of the possibility 
of vascular lesions. Due to the potential occurrence of delayed 
massive bleeding, intensive peri- and postoperative monitoring of 
patients after spinal surgery is necessary. 
 
Keywords: Iatrogenic iliac artery injury, iatrogenic iliac vein in-
jury, disc herniaton surgery, spinal surgery complications, iatro-
genic bleeding.

295

DOI: 10.2478/eabr-2024-0050



INTRODUCTION 

The surgery for lumbar-sacral disc herniation and/or spi-
nal canal stenosis is commonly performed and considered a 
low-risk procedure. However, peri- and postoperative com-
plications can occur, ranging from superficial infections of 
the surgical wound to deeper infections, cerebrospinal fluid 
leakage, persistence or onset of neurological deficits, and 
even life-threatening iatrogenic injuries to major blood ves-
sels (1-3). Besides serious vascular complications, other non-
neurological complications such as ureter necrosis or the oc-
currence of hemothorax have been described (4-6). Injuries 
to major blood vessels in the retroperitoneum can occur not 
only during neurosurgical interventions but also during hip 
surgery, kidney transplantation, and various interventional 
radiological procedures (7, 8). 

The first vascular injury as a complication of disc herni-
ation surgery was described in 1945 by Linton and White (9). 
Although these injuries are rare, they can be fatal. The litera-
ture reports an incidence of iatrogenic vascular injuries 
around 0.04%, with a high mortality rate ranging from 15 to 
60% (10). Despite their rarity, the frequency of vascular in-
juries has remained consistent over the last few decades (11). 

Injuries to vascular structures represent one of the most 
dreaded surgical complications due to their consequences. 
These complications can range from acute hemorrhagic 
shock requiring urgent intervention to insidious injuries with 
asymptomatic progression. It is crucial to carefully study 
these manifestations to determine the most appropriate ther-
apeutic approach (12). 

Here, we present a case of injury to the right common iliac 
artery and right common iliac vein in a patient operated on 
for disc herniation at the L4-L5 level. 

CASE PRESENTATION 

A 53-year-old female was admitted for planned operative 
treatment of neuroradiologically verified disc herniation at 
the L4/L5 level on the left and spinal canal stenosis. She had 
been experiencing lumbar-sacral back pain and pain along 
the left leg for several months. Magnetic resonance imaging 
(MRI) revealed a disc prolapse at the L4-L5 level with com-
pression of the dural sac and anular rupture at the L5-S1 level 
with dorzomedial protrusion. The patient had no previous ill-
nesses, allergies, injuries, or surgeries. 

The surgery was performed in the typical genitopectoral 
position, involving interhemilaminectomy. Intraoperatively, 
the yellow ligament was noted to be extremely hypertrophic. 
The L5 root and the protrusion of the disc below the root 
shoulder were visualized. The posterior ligament and anulus 
were opened, and the nucleus was removed. During the sur-
gical intervention, there was a drop in systolic arterial pres-
sure to 50 mmHg. Administration of therapy by the anesthe-
sia team led to the normalization and stabilization of arterial 
pressure. 

Postoperatively, after 4-5 hours, there was  a drop in arte-
rial pressure. Patient was pale, tachycardic, and hypotensive, 
with gas analysis showing an estimated hematocrit below 
15%. After consultation with a vascular surgeon, urgent 
MSCT angiography was indicated, revealing active bleeding 
and a rupture of the right common iliac artery (Figure 1). It 
was also impossible to exclude the presence of iliacocaval 
fistula or pseudoaneurysm. A large retroperitoneal hematoma 
on the right side was also observed (Figure 2). Emergency 
surgical intervention was necessary. 

 

Figure 1. Lesion of the right common iliac artery with signs 
of bleeding (red arrow shows extravasation of contrast from 
righit common iliac artery) 

 

Figure 2. Large retroperitonal  hematoma  
(red arrows show a big retroperitoneal hemathoma  

around injured right common iliac artery) 

Due to the pronounced hemodynamic instability of the 
patient, a medial laparotomy was performed, clamping the 
abdominal aorta initially for temporary hemostasis. During 
aortic access, a large retroperitoneal hematoma was ob-
served. Subsequently, a defect was noted on the posterior 
wall of the dissected right common iliac artery, with bleed-
ing, and on the posterior-inner wall of the right common iliac 
vein was defect too.  To stop venous bleeding, we made I 
decision  to cut the artery. The common iliac artery was cut, 
the defect on the vein was sutured directly, while the right 
iliac artery, due to the impossibility of end to end anastomo-
sis reconstruction, was reconstructed by interposing an 8mm 
Dacron graft. Blood derivatives and other resuscitation 
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therapy were administered to the patient during the surgical 
intervention and immediately after. 

Postoperatively, the patient was hemodynamically stable, 
with palpable pulses in the main arteries of the right leg. 
Color Doppler ultrasound examination detected physiologi-
cal  flows in the tibial arteries of the right leg, with no signs 
of deep vein thrombosis. After 14 days, she was discharged 
home. 

 

Figure 3: Normal findings on control MSCT angiography 
(red arrows show right common iliac artery and right com-

mon iliac vein on 3 years after intervention 

 

Figure 4.  Control MSCT angiography after three years (red 
arrow shows patent synthetic graft) 

On the follow-up MSCT angiography performed 3 years 
after the intervention, the findings were normal (figure 3) 
There were no hemodynamically significant stenoses on the 
right common iliac artery, and the graft was patent (figure 4). 
The finding on the right common iliac vein was also normal. 

DISCUSSION 

During spinal surgery, serious vascular injuries can in-
volve laceration of blood vessels, formation of pseudoaneu-
rysms, and arteriovenous fistulas. These injuries are rare, 
Akhadae et al. in their literature review from 2022 state that 
from 1969 to 2018, about 100 cases of vascular injuries dur-
ing posterior approach lumbar disc surgery have been re-
ported (13). 

Despite the use of optimal surgical techniques, lumbar 
disc surgery is often performed in a space with limited ma-
neuvering possibilities. There are numerous risk factors for 
vascular injuries mentioned by S. Papdoulas et al. in a 2002 
study, including previous disc or abdominal surgeries with 
adhesion formation, disruption or degeneration of the ante-
rior annulus fibrosus and anterior longitudinal ligament, in-
adequate patient positioning, excessively deep instrument in-
trusion during surgery, close proximity between the disc and 
large retroperitoneal blood vessels, further increased by plac-
ing a pillow under the abdomen during surgery, as well as 
vertebral anomalies (14). Although these risk factors are im-
portant, none of them individually were pronounced in the 
case of our patient. Radiological (MRI) and clinical exami-
nations did not reveal the presence of any of the mentioned 
factors. 

The blood vessel that is injured can be arterial, venous, or 
both simultaneously, as was the case with our patient. Clini-
cally, the injury can manifest immediately intraoperatively, 
later, or immediately postoperatively. Delayed onset of 
bleeding in such injuries poses a significant problem, as de-
scribed in the case report by Moutinho et al. in 2019 (15). 
Lacerations, pseudoaneurysms, and AV fistulas are the most 
common, but vasospasm can also occur. 

The most commonly injured blood vessels are the com-
mon iliac artery, common iliac vein, aorta, inferior vena cava, 
but also smaller blood vessels such as the lumbar artery or 
inferior mesenteric artery (16-18) . Clinical manifestations of 
injuries vary depending on the type of blood vessel and the 
pathoanatomical substrate. In laceration, hypotension occurs, 
signs of hemorrhagic shock, a suddenly formed mass in the 
abdomen, and/or abdominal distension (19). 

In contrast to lacerations, arteriovenous fistulas can cause 
symptoms such as abdominal bruit, leg swelling, pulmonary 
thromboembolism, abdominal pain, chest pain, hematuria, 
renal failure, varicose veins in the legs, thrombophlebitis, or 
deep vein thrombosis, depending on the time when the prob-
lem is noticed (20-23). Naouli et al. describe late complica-
tions of arteriovenous fistulas due to constant increased in-
flow into the right heart and increased preload, leading to 
heart failure of varying degrees, even in younger people (24). 

Treatment of such injuries, especially lacerations of large 
blood vessels in the retroperitoneum, requires urgent surgical 
intervention. Treatment can be endovascular or open surgery. 
In endovascular interventions, a stent graft is placed in the 
area of the injured artery to stop the bleeding. A limiting fac-
tor of this type of treatment can be the availability of an an-
giography suite, availability of suitable stent grafts, as well 
as difficulties in identifying simultaneous injuries to venous 
blood vessels if not clearly visible on CT angiography, which 
may require later reinterventions. One complication de-
scribed by Sahinoglu et al. in 2019 during endovascular treat-
ment is the occurrence of abdominal compartment syndrome 
if a large hematoma forms, which may require post-
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procedural medial laparotomy and subsequent reconstruction 
of the anterior abdominal wall (25, 26). 

Open surgical treatment for lacerations of large blood 
vessels can take the form of direct suturing, patch plastic sur-
gery, graft interposition (autovenous or synthetic), anastomo-
sis with the contralateral internal iliac artery, internal arteri-
otomy suturing, ligation of the blood vessel, or conservative 
treatment. Papadoulas et al. state that the most common form 
of open surgical treatment for common iliac artery injuries is 
direct suturing. According to their review of studies from 
2002, covering studies from 1965, almost a third of 30 pa-
tients with common iliac artery injuries were treated with di-
rect suturing. However, in the case of our patient, we did not 
have adequate conditions for this form of surgical treatment 
(14). 

In our case, due to the simultaneous injury to the iliac 
vein, it was necessary to cut the already injured common iliac 
artery to stop venous bleeding. Subsequently, considering the 
patient's very poor general condition and significant bleed-
ing, we opted to use an 8mm synthetic Dacron graft instead 
of an autologous vein graft, which would have prolonged the 
duration of the operation. It is important to note that in such 
injuries, retroperitoneal or intraperitoneal bleeding may be 

overlooked if there are no clear intraoperative signs of bleed-
ing. In young and healthy individuals, even when bleeding 
reaches 40% of the circulating volume, a clear clinical picture 
or signs of hemorrhagic shock may be absent, leading to de-
lays in diagnosis and treatment (27). 

Literature indicates that the overall mortality rate from 
vascular injuries during spinal surgery is around 10%, with a 
higher percentage if it involves an arterial blood vessel (20-
38%). The mortality rate in the presence of arteriovenous fis-
tula is around 5%, while it is very low in chronic pseudoan-
eurysms. It is important to note that data on mortality out-
comes are less frequently published compared to data on suc-
cessfully completed treatments (15). 

In light of the complexities and potential severity of iliac 
vessel injuries during spinal surgery, we have summarized 
the critical aspects of this condition in a concise table 1. This 
table is designed to serve as a quick reference for clinicians, 
providing essential information on incidence, typical injuries, 
clinical presentations, diagnostic and surgical interventions, 
outcomes, risk factors, and management strategies. The aim 
is to enhance the understanding and readiness of healthcare 
professionals when faced with such challenging scenarios. 
Refer to the table below for a comprehensive overview: 

Table 1. Summary of Key Clinical Information on Iliac Vessel Injuries During Spinal Surgery 

Aspect Details 

Incidence & Severity 
Rare but potentially fatal, with a reported incidence of 0.04% and mortality rates between 
15-60%. 

Common Injuries 
Iliac artery and vein injuries are common, with risks of laceration, arteriovenous fistulas, 
and pseudoaneurysms. 

Clinical Presentation 
Symptoms range from immediate hemorrhagic shock to asymptomatic progression. In the 
presented case, postoperative hemorrhagic shock occurred with a hemoglobin drop to 
35g/l. 

Diagnostic Approach 
Utilization of MSCT angiography is critical for identifying active bleeding and vascular 
lesions. 

Surgical Intervention 
Emergency surgery often necessary; techniques include direct suturing and graft interpo-
sition (e.g., 8mm Dacron graft for iliac artery reconstruction in the case study). 

Risk Factors 
Previous surgeries, close proximity of the disc to major vessels, and intraoperative chal-
lenges such as excessive instrument intrusion and inadequate positioning. 

Management Strategies 
Vigilant peri- and postoperative monitoring is vital due to the risk of delayed massive 
bleeding. Both endovascular and open surgical interventions are viable depending on the 
scenario. 

CLINICAL PRACTICE ALGORITHM FOR 
ILIAC VESSEL INJURIES DURING SPINAL 
SURGERY 

Iliac vessel injuries during spinal surgery represent a sig-
nificant clinical challenge due to their potential for severe 
complications, including hemorrhagic shock and even mor-
tality. This clinical practice algorithm has been developed to 
guide surgeons, anesthesiologists, and perioperative teams 
through the systematic approach required for the prevention, 
diagnosis, and management of iliac vessel injuries during 
spinal procedures. It encompasses a series of meticulously 

outlined steps that facilitate early detection and effective in-
tervention, thereby minimizing patient morbidity and im-
proving outcomes. 

Step 1: Preoperative Assessment 

1.1 Evaluate Patient History: Check for prior abdominal or 
spinal surgeries which might increase risk of adhesions. 

1.2 Radiological Examination: Preoperative MRI or CT 
scan to assess the relationship between vascular struc-
tures and the surgical site. 
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Step 2: Intraoperative Monitoring 

2.1 Vital Signs: Continuously monitor blood pressure and 
heart rate to detect signs of bleeding. 

2.2 Surgical Technique: Utilize precise and gentle maneu-
vers to minimize risk of vascular injury. 

 
Step 3: Identification of Vascular Injury 

3.1 Detection: Look for signs of significant blood loss or a 
drop in blood pressure. 

3.2 Initial Response: Stabilize the patient by pausing the 
surgery and preparing for diagnostic assessment. 

 
Step 4: Diagnostic Confirmation 

4.1 Intraoperative Ultrasound: Quick assessment to locate 
the injury. 

4.2 Confirmatory Imaging: Perform MSCT angiography 
for a detailed view of the vascular injury. 

 
Step 5: Management of Vascular Injury 

5.1 Immediate Hemostasis: Apply manual pressure or vas-
cular clamps to control bleeding. 

5.2 Surgical Repair: 
5.2.1 Minor Lacerations: Direct suturing. 
5.2.2 Major Injuries: Use of vascular grafts or stenting. 
 

Step 6: Postoperative Care 

6.1 Intensive Monitoring: Monitor hemodynamics and 
hematocrit levels closely in the immediate postoperative 
period. 

6.2 Follow-up Imaging: Schedule postoperative MSCT an-
giography within 24-48 hours, then periodically. 

Step 7: Long-term Monitoring 

7.1 Regular Follow-ups: Perform periodic Doppler ultra-
sounds to ensure proper blood flow and check for late 
complications. 

7.2 Patient Education: Advise the patient on symptoms of 
complications such as swelling, pain, or color change in 
the extremities. 

CONCLUSION  

Iatrogenic vascular injuries during spinal surgery are rare 
but can have potentially fatal outcomes. To promptly estab-
lish a diagnosis, it is crucial for both the anesthesiology and 
surgical teams to be aware of the possibility of such injuries 
during spinal surgery, as clinical manifestations may occur 
with delayed effects, as was the case with our patient. Due to 
the potential for life-threatening bleeding resulting from vas-
cular injuries, careful and intensive perioperative monitoring 
of patients after spinal surgery is extremely important. 
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