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Abstract 
Posterior approach lumbar disc surgeries (LDS) can be associated with se-
rious iatrogenic vascular complications which could be a serious life threat-
ening condition. We report a rare case of right sided acute iliac vessels iatro-
genic arteriovenous fistula (IAVF) which was diagnosed and managed in 24 
hours duration in a 45 years old healthy female who underwent surgical 
posterior approach L4-5 discectomy. Intraoperative, she developed sudden 
hypotension, tachycardia, wide pulse pressure and acute drop of hemoglobin 
level without obvious operative site bleeding which raise the index of suspi-
cion of vascular injury and urge the team for doing emergency CT angiogra-
phy (CTA), vascular and endovascular team consultation for digital subtrac-
tion angiography (DSA) and endovascular management. Endovascular stent-
ing is nowadays the modality of choice of intervention. We provide case re-
port with literature review. 
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1. Introduction 

Iatrogenic vascular injuries due to lumbar surgeries constitute about 0.02% - 
0.06%. These injuries could be acute life threatening with rapid progressive dete-
rioration of blood pressure due to retro-peritoneal hemorrhage or presented 
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with chronic complications of palpitation, abdominal distention, deep venous 
thrombosis (DVT) and bilateral lower limb swelling due to high cardiac output 
failure [1]. Chronic AVF can be easily diagnosed by history and physical exami-
nation findings. However, acute one usually has alarming symptoms and signs 
and rapidly needs imaging studies such as Doppler ultrasonography (US), com-
puted tomography (CT), CT angiogram (CTA), digital subtraction angiogram 
(DSA) or MR angiography [1]. 

Our case report represents the first rare type of acute iatrogenic AVF which is 
usually presented with acute changes of blood pressure, pulse parameters and 
rapid lowering of hemoglobin level without evident surgical site bleeding. Early 
detection and rapid resuscitation with definitive endovascular management are 
lifesaving. 

2. Case Report 

A 45-year-old female who was presented to our hospital with acute onset of 
lower back pain referred to the left lower limb for almost 2 weeks duration 
which is not improving with and analgesia or Pregabalin medications. Upon 
examination, patient was conscious, oriented, motor power was intact in both 
lower limbs, with numbness of lumbar fifth nerve root distribution on the left 
side. Straight leg raising (SLR) test was positive on the left side at 30 degree, 
crossed SLR test was positive on the right side. Patient has normal sensation in 
saddle area, and normal anal tone. The patient has medical history of chronic 
hypertension which was controlled by Valsartan 80 mg twice daily. No other 
chronic medical conditions. MRI lumbar spine was done for the patient and 
huge left sided L4-5 disc prolapse compressing left L5 traversing nerve root, and 
caudally migrated as shown in Figure 1. Patient was prepared for surgery of 
L4-5 posterior lumbar discectomy. Routine surgery started and during disc re-
moval sudden Hypotension, tachycardia was announced by anesthesia team 
which was controlled by intravenous infusion of isotonic fluid, no active bleed-
ing in the surgical field was declared and post-discectomy blood loss was almost 
less than 50 ml. 
 

 
Figure 1. Showed preoperative left sided L4-5 disc prolapse, caudally mi-
grated, compressing left sided neural exit foramina. 
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Postoperatively, the patient’s hemoglobin dropped from 13 g/dL preopera-
tively to 10 g/dL. Patient was hypotensive 90/60 mmHg with pulse rate of 
135/minute despite all corrective maneuvers of intravenous fluids, bed rest and 
close ICU monitoring. After few hours follow up in ICU, patient pulse was hav-
ing tachycardia of 145 beat per minute, blood pressure was 150/50 (wide pulse 
pressure) with oxygen saturation of 99% on room air. Urgent CTA abdomen 
with contrast revealed right sided iliac vessels fistula and pseudo-aneurysm for-
mation as shown in Figure 2 and Figure 3. An abdominal bruit was noted, on 
auscultation, by vascular surgery team. Endovascular team shifted the patient to 
the angiography suite where a conventional angiogram was performed via the 
right iliac artery which showed right sided common iliac vessels pseu-
do-aneurysm and AVF as shown in Figure 4. A 10 × 40 mm endovascular stent 
graft was placed across the entry at the right common femoral artery following 
accurate localization of the AVF with different projection. Control angiograms 
showed closure of the fistula and no evidence of filling of the pseudo-aneurysm 
as shown in Figure 5. Stat normalization of blood pressure and pulse were re-
gained after closure of the fistula while patient still on angiogram table. The pa-
tient was kept in the intensive care unit for 24 hours and then shifted to the 
ward. She was put on 75 mg Clopidogrel per day for 3 months (after a 300 mg 
loading dose the day of the procedure) and 100 mg acetylsalicylic acid per day 
indefinitely. The patient did well after closure of AVF, no pseudo-aneurysm fill-
ing, and pulse pressure return to normal level. 

 

 
 

 
Figure 2. Immediate post-discectomy CTA, arterial phase, (A) showed coronal 
view with red arrow pointing at pseudo-aneurysm formation. (B) showed axial 
cuts with red arrow pointing at fistulous communications between iliac vessels 
and opacifications of veins due to shedding of arterial blood into venous system. 
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Figure 3. Immediate post-discectomy CTA, Venous phase. (A) showed 
coronal cuts and the pseudo-aneurysm, (B) showed axial cuts with red 
arrow pointing to fistula and blue arrow pointing to a point of pneumo-
cephalus denoting penetration of anterior longitudinal ligament. 

 

 
Figure 4. Digital Subtraction Angiography (DSA), (conventional angio-
gram) image reveals AVF and pseudo-aneurysm of right sided common 
iliac vessels and filling with dye (red arrow). 
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Figure 5. DSA intraoperative image after stenting showed complete clo-
sure of the fistula and no evidence of filling of the pseudo-aneurysm. 

3. Discussion 

Prevalence  
Lumbar disc surgery is one of the most common procedures performed in 

neurosurgery practice. Iatrogenic arteriovenous fistula (AVF) is an unusual and 
potentially fatal complication of lumbar spinal surgery [1]. Vascular complica-
tions related to posterior lumbar disc surgery are very rare with incidence of 
major vascular injury of 0.01% - 0.05% as reported by Ana S et al. [2]. This 
nearly coincides with the results of Papadoulas et al., during the period from 
1990 to 2001 who claimed that the prevalence of an iatrogenic post lumbar dis-
cectomy vascular injury was 4 per 10,000 cases [3]. 

Etiology and predisposing factors 
Poor operative technique during disc removal is not by default the only main 

cause of iatrogenic post-discectomy vascular injuries. There are other multiple 
factors usually associated with increased risk of these injuries which should be 
considered by all neurosurgeons before doing these surgeries.  
• Inadequate, inappropriate, aggressive use and intrusion of disc forceps (the 

pituitary rongeur) [4]. 
• Long standing disc disease pathology leading to fibrosis of the annulus, ante-

rior longitudinal ligament or peri-discal space [5]. 
• Abdominal compression in the prone position while performing the proce-

dure, makes small space between the operated disc and the retroperitoneal 
vessels and expose the vessels for possible injuries [6]. 

• Previous lumbar or abdominal operations leading to adhesions between the 
lumbar vertebrae and the retroperitoneal vessels [7]. 

• Inadequate positioning of the patient [8]. 
• A hypertrophic spur and other bony vertebral anomalies which may render 

the retro-peritoneal vessels liable for compression and injury during the pro-
cedure [9]. 
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Our case report doesn’t have any potential risk factors from the list above. The 
injuries could be in the form of acute vascular laceration involving both arterial 
and venous vessels with arterial blood drainage into venous side leading to ab-
sent operative site bleeding and absent retro-peritoneal hemorrhage [10]. This 
may also explain why lowering of blood pressure may be absent in AVF as there 
is no blood leaves the vascular channels. Thus, high pulse rate and lowering of 
hemoglobin remain the main clue to discover AVF. Otherwise, it may remain 
unrecognized for long time [11]. Our case report revealed immediate acute for-
mation of an AVF and pseudo-aneurysm which was reported in Franzini M et al. 
1987 [12] and Papadoulas S et al. 2002 [3] studies. Late presentation of Pseu-
do-aneurysms is usually caused by a localized arterial wall injury. On the other 
side, delayed hemorrhage and/ or thrombosis can be a result of arterial contu-
sion of a major blood vessel [13]. 

Anatomical factors affecting iatrogenic vascular injuries 
In the occurrence of IAVF following an LDS, a critical position of anatomy 

has been declared. The path of the aortic artery lies predominantly along the left 
side of the anterior vertebral body, while the inferior vena cava typically travels 
along the right side. At the center of the 4th lumbar vertebra, or also at its lower 
lip, the left and right CIA are aorta divisions. At the same level, the union of 
common iliac veins to form the IVC occurred. Only the anterior longitudinal li-
gament separates these vascular channels at this lumbar spine point from the 
disc space, which may explain the ease of occurrence of IAVFs due to deep bite 
with the pituitary rongeur [14]. 

Injuries of the aortic artery and inferior vena cava are most common at the 
level of lumbar 3 and 4 disc spaces, while iatrogenic injuries of the iliac arteries 
and veins usually happen much lower levels of L4 - L5 and L5 - S1 disc spaces. 
Another less common injuries at the same level can happened like internal iliac 
vessels [15], superior and inferior mesenteric vessels [8], and other more rare 
vessels entities [12]. Goodkin R et al. reported in his literature that the most 
commonly injured artery is the left common iliac artery, which lies anterior to 
the L4-L5 vertebral disc [16]. 

Clinical picture and time interval for IAVF 
AVF sometimes not presents with serious symptoms in the first 24 hours, in 

comparison to vascular lacerations. Yan GW et al. 2019, in his systematic review 
of 18 years’ experience of Iatrogenic arteriovenous fistula of the iliac artery after 
lumbar discectomy surgery in 44 patients revealed that The time period between 
LDS and IAVF identification in his patients was less than 24 hours in 4 patients 
(9.1 percent). Other time factors were as follows: 24 hours to 1 week in 3 patients 
(6.8 percent), 1 week to 1 month in 9 patients (20.5 percent), 1 month to 1 year 
in 15 patients (34.1 percent), and more than 1 year in 13 patients (29.5 percent), 
while the longest time span between all patients is 17 years (2.3%) [17]. Our case 
report was detected and treated within 24 hours postoperatively. 

IAVF may be early presented with hypotension, tachycardia, wide pulse pres-
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sure, rapid lowering of hemoglobin level and abdominal distension secondary to 
hypovolemia. These symptoms may be due to retro-peritoneal blood collection 
or rapid loss of arterial blood into venous channels. Unexplained anemia may be 
the only clue to the injury. Most of the time, the presentation is late after weeks 
or years after the surgery because of the asymptomatic development of a pseu-
do-aneurysm or an AVF. The most common late presentation of asymptomatic 
vascular injuries is manifestation of high-output cardiac failure including leg 
edema, dyspnea, and back pain develop in the late phase as a result of high-flow 
AVF [3]. Zhou W et al. concluded that, operative site external bleeding occurs in 
only quarter of vascular injuries cases during laminectomy [18]. 

Diagnosis and differential diagnosis of IAVF 
For detection and diagnosis of IAVF, CTA either alone or together with DSA 

are the main tools for diagnosis of IAVF. Accurate delineation of the site, size, 
anatomy of artery and vein, presence of pseudo-aneurysm can be determined 
accurately using CTA study [19]. Based upon CTA scans, surgeons can put a 
plan for surgical intervention of AVF and expect the associated potential risks. 
DSA is still considered the modality of choice for AVFs diagnosis but it is an in-
vasive procedure. MRA is non-invasive type so can be used in patients with 
chronic renal disease, young or pregnant subjects, and those who require mul-
tiple examinations [20]. The late presentation of IAVF has several differential 
diagnoses, including deep vein thrombosis, pulmonary embolism, non-high 
output cardiac failure, primary pulmonary hypertension, and some other specif-
ic diseases that may occur in the heart, lung, and vascular regions [21]. A careful 
detailed medical history, accurate comprehensive physical examination, and 
perfect selection of the imaging modalities needed, are the key factors in the 
process of accurate diagnosis of IAVF. 

Types of interventions for IAVF 
Putting a coated stent graft on an arterial or venous site, embolizing the af-

fected vessel or using both approaches for IAVF intervention are the modalities 
of treatment for IAVF [22]. Akpinar B et al. 2009 [22] presented a case of post 
lumbar discectomy life-threatening bleeding which was early diagnosed by CTA 
to have common iliac artery pseudo-aneurysm and iliac arteriovenous fistula 
and successfully managed by endovascular approach and stent graft placement. 
Laparotomy intervention is another method of surgical repair of IAVF. In the 
series of Yan GW et al. 2019 [17], traditional open surgeries were done in 4 pa-
tients (9.3%), and endovascular interventions were done in thirty-nine patients 
(90.7%).  

Hypotension, tachycardia, broad pulse pressure, rapid lowering of hemoglo-
bin level and abdominal distension secondary to hypovolemic state were our 
clues for diagnosis of our case detection at an early stage which were uncon-
trolled and cannot be corrected even with aggressive intravenous fluids and 
blood administration. Interventional catheter angiography and stent placement 
immediately return pulse to normal and correct the wide pulse pressure.  
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4. Conclusion 

We present a case report of post lumbar discectomy Acute IAVF which is poten-
tially a serious life-threatening complication and should be early detected by 
clinical findings of sudden decrease of blood pressure, tachycardia, wide pulse 
pressure and acute hemoglobin level drop. For proper diagnosis confirmation 
requires emergency CTA, vascular surgery team consultation and endovascular 
team opinion for further investigations of digital substation angiography, and 
management of these injuries. Endovascular stenting is nowadays the method of 
choice for low morbidity and mortality intervention with early and painless re-
covery. Restoring normal blood pressure and pulse parameter is achieved imme-
diately after insertion of the stent and closure of the fistula while the patient is 
still on the conventional angiography room operating table. Our case diagnosis 
and management were done in less than 24 hours duration which is reported in 
Avery’s few case reports. 

Consent  

Written informed consent was obtained from the patient. A copy of the consent 
form is available for review by the Editor of this journal 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 
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