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CASE REPORT

Vascular injury arising from perforation of the inner 
table due to acetabular screw drilling or fixation is 
a rare occurrence.[1] However, the consequences are 
often dire and there must be a high index of suspicion 
as the diagnosis and treatment can be delayed, 
invariably leading to significant morbidity or even 
mortality. By studying cadaveric pelves, Wasielewski 
et al.[2] devised an intraoperative method of dividing 
the acetabulum into four quadrants as a simple 
guide for intra-acetabular screws for cementless cup 
placement. The superoposterior and inferoposterior 
quadrants are described as safe zones, with the best 
bone stock for optimal fixation. In this article, we 
report two cases of vascular complications as a result 
of screw placement to optimize fixation of acetabular 

Injuries to the pelvic vasculature during total hip arthroplasties 
are rare but have serious consequence. They demand urgent and 
early identification so that appropriate treatment can be instituted. 
If the bleeding is severe, cardiovascular compromise occurs 
intraoperatively and this will alert the surgeon of this possibility 
during acetabular screw placement. Alternatively, a delay in 
diagnosis can occur because the bleeding and the injured vessel 
are in the pelvic cavity and not visualized during the surgery. 
In this article, we report two cases from our center occurring 
within a six-month interval that sustained a vascular injury during 
acetabular drilling for screw placement for cementless cup fixation. 
Each case had a different vessel injury and different lessons can be 
learned from these rare injuries. The first case had an injury of the 
inferior gluteal artery following a breach of the sciatic notch. The 
vessel was treated with percutaneous embolization. The second 
case demonstrated a venous injury, following a medial protrusio 
technique for congenital hip dysplasia and a short anterosuperior 
screw, transecting the external iliac vein. This was subsequently 
repaired using an endovascular technique. We conclude the reasons 
for these vessel injuries after analyzing advanced imaging, discuss 
measures to avoid vessel injury and detail the minimally invasive 
method for their treatment.
Keywords: Case report, complications, external iliac vein, inferior gluteal 
artery, total hip arthroplasty, vascular injury.
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cups. One case required intravascular stenting of the 
affected vessel, while the other required embolization. 

CASE REPORT

Case 1- A 64-year-old male patient (height 170 cm) was 
scheduled for a revision right total hip arthroplasty 
(THA). He was initially referred for a prosthetic joint 
infection, which was managed with debridement, 
removal of implants and antibiotic cement spacer 
for his right hip. There was no history of peripheral 
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vascular disease and pulses were palpable for both 
lower limbs. Access was through a posterior approach, 
and the acetabulum was prepared for the Trident® 
Acetabular System (Stryker, Kalamazoo, MI, USA). 
After a 52 mm cementless cup was placed, a 35 mm 
screw was inserted at the posterosuperior quadrant 
aspect of the cup, and this was uneventful. A second 
more posterior screw hole was then drilled, after 
which we noticed a continuous pulsatile backflow 
from the screw hole. The screw hole length measured 
40 mm and palpation with the depth gauge confirmed 
solid bone at the end of the screw hole. We also 
noticed an acute drop in systolic blood pressure 
(SBP) to 80 mmHg during this event. The SBP then 
normalized to above 100 mmHg during a second 
reading 5 min later. The heart rate remained below 
100 bpm during the surgery. The screw hole continued 
to have pulsatile backflow after 5 min, so no screw 
was inserted and the screw hole was left empty. The 
surgery was completed expediently, and we sought 
assistance from our vascular surgery colleagues. The 
patient was then repositioned supine and an on-table 
angiogram was performed, gaining access through 
the contralateral femoral artery, which demonstrated 
an injury to the inferior gluteal artery (IGA) (Figure 1). 
The IGA was then embolized, deploying three coils 
(sized 0.035” ¥5 mm, 0.035” ¥5 mm and 0.035” 
¥6 mm). The patient remained stable throughout the 
procedure. His recovery was uneventful. Follow-ups 
after 14 months revealed no complications and the 
patient reported being satisfied with the surgery.

Critical three-dimensional (3D) analysis of the 
postoperative computed tomography (CT) scan 

showed that the posterior screw tract breached 
the inner table at a relatively short distance 
(Figure 2). However, the drill hole extended into 
the ilium adjacent to the sacrum, which gave a false 
sense of the length of the screw. A written informed 
consent was obtained from the patient. 

Case 2- Six months after Case 1, a 55-year-old 
female patient (height 148 cm) was scheduled for 
a THA. Preoperatively, she was diagnosed with a 
neglected developmental dysplasia of the hip with a 
high riding, dislocated femoral head (Crowe 4). There 
was no history of previous venous thromboembolism 
disease, and there were no signs of chronic venous 
insufficiency. A total hip replacement was performed 
using a posterior approach, involving a femoral 
osteotomy to shorten and derotate the femur. An 
S-ROM® modular prosthesis was used for the femur, 
while a 44 mm Pinnacle® Bantam titanium cup 
was used for the acetabulum (both components 
from Johnson & Johnson, Warsaw, IN, USA). As the 
acetabulum was severely dysplastic with poor bone 
stock, a medial protrusio technique was performed 
to allow for better coverage of the acetabular cup. 
One screw was inserted in the posterior superior 
quadrant. During the drilling of the second screw at 
the superior aspect, an instantaneous gush of blood 
flowed out from the screw hole. There was no further 
bleeding and the patient remained hemodynamically 
stable throughout the surgery. A 20 mm screw was 
then placed. The rest of the surgery was uneventful. 

During the recovery period, the patient 
developed a progressive swelling of the operated 
limb. Calf circumference monitoring at postoperative 

FIGURE 1. Angiography findings of internal iliac artery in Case 1. (a) Extravasation of contrast 
noted from inferior gluteal artery, silhouette of implants noted nearby. (b) Coiling of inferior gluteal 
artery.

(a) (b)
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48th h revealed a 5 cm increase compared to the 
contralateral side. Her peripheral pulses remained 
palpable. Postoperative radiographs revealed that 
the acetabular screw had penetrated the inner table. 
A Doppler ultrasound confirmed a long segment 
thrombosis starting at the left popliteal vein, 
extending to the left external iliac vein. She was 
referred to our vascular colleagues and a CT venogram 
was requested, which confirmed a hematoma deep 
to the acetabular cup. The external iliac vein (EIV) 
was non-opacified while its tributaries, the common 
femoral vein and the superficial femoral vein were 
dilated with hypodensity, likely from developing a 
thrombus. 

Due to the presence of venous thromboembolism, 
an inferior vena cava filter was placed, at which 
point a percutaneous repair was performed. A 
venogram was performed via access from the left 
popliteal vein, which identified the distal aspect of 
the EIV. The contralateral right popliteal vein was 
then accessed to identify the proximal stump. The 
venogram showed that the left EIV was completely 
transected with distal EIV thrombosis. Aspiration 
thrombectomy was performed from popliteal vein 
to left EIV. The left EIV was then reconnected 
with a 10x80 mm Fluency® vascular graft stent 
(Bard Peripheral Vascular, Inc., Tempe, AZ, USA). 
Subsequent venograms showed reconstitution of 

the flow of the left EIV. Following revascularization 
of the EIV, the patient’s lower limb swelling 
progressively reduced in size and her subsequent 
postoperative rehabilitation was uneventful. 
Follow-up at eight months confirmed that her 
venous circulation remained intact and she was 
satisfied with the results of her THA. A written 
informed consent was obtained from the patient.

DISCUSSION

These cases demonstrate the possible complications 
of employing screws for improved fixation of a 
cementless cup in THA.[3] The risk of pelvic 
vasculature injuries is reported to be low, between 
0.06 to 0.25%.[4] Nevertheless, vascular injuries can 
lead to serious consequences and hence a high 
index of suspicion is mandated to identify such 
injuries. Delayed recognition is highly associated 
with significant morbidity, and may lead to sudden 
or eventual death.[5]

The external iliac, obturator, superior and 
inferior gluteal, and internal pudendal arteries and 
veins are intrapelvic and particularly at risk when 
breaching the inner cortex of the pelvis. Regrettably, 
the visualization of said structures is impossible 
intraoperatively. Thus the course and location of these 
vessels have been well described and safe zones have 

FIGURE 2. (a) Three-dimensional reconstructed computed tomography imaging of pelvis and cup, 
showing posterior screw tract (green) breaching inner table at sciatic notch, and re-entering ilium 
adjacent to sacrum. (b) Computed tomography was recut according to screw tract, shows length 
of bone at area of only 12 mm before table is breached and notch violated. However, tract does 
re-enter bone, and this may give a false sense of security to surgeon.

(a) (b)
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been described using visible structures on the outer 
aspect of the pelvis to avoid injuring these vessels.[2,6]

Particularly in complex primary or revision THAs, 
a stable cementless cup is desirable to encourage 
osteointegration to the implant and ensure the 
longevity of the prosthesis. Good initial stability is 
best supplemented with transcortical screws[7] as 
opposed to press-fit fixation or unicortical cancellous 
screws. However, this intraoperative decision needs 

to balance the risk of injuring the deep pelvic vessels 
when breaching the inner cortex of the acetabulum. 
In our first case, the screw was inserted according to 
the recommended safe zone, but unfortunately, the 
drill breached the sciatic notch 12 mm from the entry 
point, where the IGA was injured. The distance from 
the cup (12 mm) to the injured vessel in Case 1 is 
demonstrated in Figure 3. It then re-entered the pelvis 
and made it seem like the screw tract length was 
longer than it truly is. Identification was prompt 

FIGURE 3. Venography findings from before and after endovascular repair of external iliac vein 
in Case 2. (a) Venogram showing occlusion of distal part of external iliac vein with mild contrast 
extravasation. (b) Venogram after deployment of 10x80 mm Fluency® stent, which confirmed 
blood flow through external iliac vein.

(a) (b)

(a) (b)

FIGURE 4. Computed tomography scan findings from before and after THA. (a) Preoperative 
CT with both EIVs outlined. Planned position of cup is demonstrated, and its proximity to EIV 
measured. (b) Computed tomography findings after THA, showing position of acetabular cup and 
formation of a hematoma at EIV site on left and right EIV on non-operated site (outlined).
THA: Total hip arthroplast; CT: Computed tomography; EIV: External iliac vein
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from the pulsatile bleeding and transient drop in 
systolic blood pressure. The course of the IGA has 
been studied in the Caucasian and Asian populations 
and although the posterosuperior quadrant has been 
described to be relatively safe, the surgeon needs 
to be wary of the length of the drill or the screw, 
particularly in proximity to the sciatic notch, where 
even a short screw may put the gluteal vessels 
at risk.[1,2] The reported incidence of IGA injury is 
rare, we only identified two cases from previously 
published case series by Mavrogenis et al.[8] and 
Cheng et al.,[9] both occurring as a complication from 
THA and treated with embolization.

Particularly when inserting screws posteriorly, 
surgeons should be aware of the feel of resistance 
and subsequent give when drilling, taking care 
not to plunge too deep. In a degenerative hip, the 
subchondral bone can be dense and excessive force 
can cause the drill to suddenly perforate the far cortex 
and beyond. This is particularly the case when the 
drill is not sharp. Moreover, in acetabular drilling, 
a flexible or offset drill bit is often required, and 
this can require more force and less control in-depth 
penetration. Ensuring that the drill bit is sharp has 
been shown to improve the feel and reduce the plunge 
depth of the drill bit and reduce the risk of deep 
structure injuries.[10] Palpation of the sciatic notch is 
another strategy in guiding surgeons regarding the 
best direction for the drill to avoid breaching the 
notch.[11] A high index of suspicion may be beneficial 
for early identification intraoperatively, as is good 
communication with the anesthetist. Early on-table 
referral to vascular or surgical colleagues and close 
monitoring in the intensive care unit can improve 
patient outcomes.[12]

Hemorrhage control is essential in the 
treatment of these patients and best achieved 
through percutaneous methods;[13] however, in the 
absence of intravascular interventional expertise, 
open exploration and ligation may be considered 
in patients who deteriorate despite optimal 
resuscitation measures.

In our second case, the true acetabulum was 
deformed and shallow. Therefore, to place the cup 
at the true hip center, a cotyloplasty was employed 
to medialize the cup and subsequently improve 
the bony coverage. Unfortunately, the screw hole 
was hence positioned nearer to the EIV, which 
was inadvertently injured. This occurred despite 
utilizing a short drill and screw for fixation of 
the cup. In Case 2, the distance of bone available 
for screw fixation was shorter than 15 mm. As 
demonstrated in Figure 4, the pre- and postoperative 

CT scan demonstrated the proximity of the EIV to 
the true acetabulum. We were also restricted by 
the smaller Bantam cup, which only has six screw 
hole options for the screw fixation, each separated 
by about 60 degrees. Other, larger cups can provide 
more screw direction options, which may be directed 
to avoid the vessel.

Fortunately for the patient, the distal stump of the 
EIV contracted and a thrombus was formed rapidly, 
preventing catastrophic blood loss. We hypothesize 
that the total transection allows for the contraction of 
smooth muscles at the ends, stopping the bleeding and 
then an occluding clot form. In contrast, in a partial 
laceration, contraction of the smooth muscle may 
enlarge the opening and worsen the blood loss. This 
phenomenon has been described for arterial injuries[14] 
as arteries have a thicker and more well-defined 
tunica media. Our literature review revealed two 
cases whereupon the EIV was injured from orthopedic 
procedures involving a breach of the inner cortex of 
the acetabulum. Müdüroglu et al.[15] described a case 
very similar to ours, where an EIV injury occurred 
during screw placement for an acetabular cup in a 
dysplastic hip. Due to postoperative hemodynamic 
instability, an emergent abdominal exploration and 
packing was performed, in addition to a second 
stage open venous grafting. A similar injury to 
the EIV was described by Siegel et al.[16] following 
breaching of the inner acetabular cortex by a guide 
wire when performing a dynamic hip screw for an 
intertrochanteric fracture. Their case was stable in 
the intraoperative period but deteriorated during the 
immediate postoperative period. Unfortunately, their 
patient suffered from circulatory collapse, which 
eventually was non-responsive to resuscitation.

Our patient continued to be hemodynamically 
stable but then developed symptoms of venous 
congestion due to incompetent venous drainage of the 
affected limb. This could be mistaken for a deep vein 
thrombosis; however, a CT venogram was ordered 
given the incidence of bleeding from the screw hole, 
and the proud acetabular screw demonstrable from 
radiographs.

Repair of the vein was performed endovascularly 
and this has been proven to be a safe, durable and 
effective measure for addressing iliac vein ruptures. 
An open repair has higher morbidity and mortality 
rates and conservative treatment is preferred 
compared to open repair.[10] This method limits the 
additional soft tissue trauma and risks associated 
with open exploration and repair soon after a hip 
replacement.
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To obtain a diagnosis, a CT angiogram (CT with 
contrast administered through a peripheral venous 
line) can also be employed. During the venous phase, 
a complete venous obstruction can also be visualized. 
This is readily available in most hospitals. When the 
diagnosis is established, a vascular surgeon or an 
interventional radiologist, if available, can perform 
either a percutaneous reconstruction or embolize the 
vessel by performing an interventional angiogram. 
Although open repair was previously performed 
for venous injuries in the absence of angiography 
availability, it is highly associated with significant 
limb and wound morbidities.[13]

Although rare, vascular complications following 
total hip replacement can be devastating. A 
comprehensive understanding of the courses of 
different vascular structures and the safe zones for 
screw placement is crucial, not to mention awareness 
of the depth of the bone in different areas. Always 
ensure that the drill bit is sharp prior to drilling 
acetabular screws. A CT scan of the pelvis and 3D 
reconstruction for preoperative planning of complex 
primary or revision cases should be considered as 
apart from looking at bony anatomy and defects, it is 
useful to identify positions of important structures 
and employ tactics to avoid such injuries. The 
availability of expertise and equipment to further 
assess and manage these complications is desirable, 
particularly in anticipation of complex cases and 
in centers which have a high volume of such cases. 
Keep in mind that the bleeding may not be dramatic 
so surgeons can be lulled into a false sense of 
security. For this reason too, it is likely that vessel 
injuries can be underreported. 

Our experience underscores the fact that 
particularly in cases where cups need to be placed in 
non-anatomic positions, there are no true safe zones 
for cementless acetabular screw placement. Some are 
less dangerous than others.
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