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Orthopaedic procedures such as proximal tibia pin insertion and 
proximal locking of the  the intramedullary interlocking nail 
(IMIL) is are a routinely performed procedure on proximal tibia. 
Many complications are related to this procedure such as 
infection at the site of pin tract, loosening of the pin, and foot 
drop due to incorrect placement of pins or screws injuring the 
common peroneal ner ve [1].  Vascular injur y during 
intramedullary interlocking (IMIL) tibia nail surgery is one of 
such potentially disastrous complications [2, 3]. In the literature, 

these injuries are usually under-reported. Till now, there is only 
one case of anterior tibial artery (ATA) injury caused by the 
proximal locking bolt of the IMIL tibia nail [4]. We hereby report 
a case of a rare complication of ATA pseudo-aneurysm caused by 
the proximal coronal locking bolt performed by an unusual entry 
from lateral to medial side during shaft of tibia fracture fixation 
using IMIL nail.

Introduction

Case Report
A 86- years old lady sustained a road traffic accident and was 
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Introduction: Interlocking tibia nail fixation for tibia shaft fracture treatment is one of the most commonest procedures performed in 
orthopedic trauma practices. We report one such case of a rare complication of anterior tibial artery (ATA) pseudo-aneurysm caused by the 
proximal coronal locking bolt performed by an unusual entry from lateral to medial side during shaft of tibia fracture fixation.

Conclusion: Though Although interlocking nailing of tibia shaft fracture is a commonly performed procedure, it can lead to disastrous vascular 
complications if the procedure is not performed with utmost care. ATA injury by proximal locking bolts of the tibia nail mandates the need for 
reconsideration of the nail design with better screw hole positions. We recommend preferring standard AO manual instructions for proximal 
tibia locking bolt direction. 

Case Report: A 86- years old female sustained a road traffic accident and was diagnosed with a closed tibia shaft fracture of the right leg for which 
she underwent intramedullary interlocking nail IMIL nailing elsewhere. She presented to us three 3 weeks after primary surgery with persistent 
pain and swelling in the right leg proximally. We investigated and diagnosed her as having a pseudoaneurysm of the Anterior Tibial Artery on 
color Doppler and magnetic resonance imaging (MRI) angiography. The pseudoaneurysm of ATA was clipped without any complications. To 
avoid the rupture of the pseudoaneurysm during manipulation of nail and bolts, their positions were not changed as they were supporting the 
fracture well and the fracture was also not united at that time.

Keywords: Pseudo-aneurysm, tibia nail, locking bolt, anterior tibial artery. 
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Wrong entry of locking bolt from lateral to medial end may cause pseudoaneurysm of an anterior tibial artery.
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Tibia is a triangular shaped long bone in cross section and it is 
recommened to insert screws in posterior half to have a better 
purchase of the two cortices, but placing the screws too 
posterior makes it a risk factor for injury to the  ATA as the artery 
is very close to the posterior cortex as depicted in (Fig. 4). 
Various studies quoted that ATA passes near the neck of the 
fibula, [4, 9, 10, 11], which is approximately the level of the 
distal bolt out of the two proximal bolts of IMIL tibia nail, 
making it a potential source of injury during drilling or due to 
long screws lengths. Various precautions are to be taken to 
prevent such vascular complications which are discussed below.

Discussion
Pseudoaneurysm of the ATA following IMIL tibia nail is a very 
rare complication, although pseudoaneurysm following 
femoral interlocking nailing has been reported [5]. The ATA is a 
branch of the popliteal artery arising at the distal border of the 
popliteus muscle. It then enters the anterior compartment by 
hooking over the proximal border of the interosseous 
membrane, approximately at the level of the fibular head. This 
peculiar course makes the artery relatively fixed, reducing its 
mobility, and making it more prone to injury [6]. High origin 
anterior tibial artery ATA is the one where it branches proximal 
to popliteus muscle and courses anterior to this muscle in close 
proximity to the posterior cortex of tibia, such variations will 
pose increased risk for injury during procedures performed at 
the level of proximal tibia such as high tibial osteotomy, total 
knee replacement surgeries when performing tibial cuts [7]. 
Other anatomic variation in anterior tibial artery ATA origin 

can be a trifurcation of the popliteal artery simultaneously 
which normally gives anterior tibial artery ATA first and then 
posterior tibial and peroneal arteries arising from the common 
tibial-peroneal trunk. 
False aneurysms with a fibrous tissue wall instead of the regular 
ar ter y wal l  found in tr ue aneur ysms are know n as 
pseudoaneurysms. They develop when a rent forms in the 
artery wall and progressively bleeds out into the surrounding 
tissues. An expanding hematoma occurs as a result of this [8]. 
Most of the time, blood flow is maintained through the parent 
artery, which is why physical examinations reveal patent pulses. 
The symptoms of a traumatic aneurysm are caused by pressure 
on the surrounding tissues, which causes pain, numbness, or 
muscular weakness distal to the lesion due to nerve pressure. 
Such pseudo aneurysms are known to occur in rare incidence 
following trauma to the leg leading to fracture of tibia, 
arthroscopy of ankle joint and injury by the ilizarov pins during 
the application of the fixator.

• Entry of proximal locking bolt to be taken cautiously and it 
should be from medial to the lateral side. 
• Ensuring the proper positioning of the jig by the surgeon.

diagnosed with a closed tibia shaft fracture of the right leg for 
which she underwent IMIL nailing elsewhere. She presented to 
us three 3 weeks after primary surgery with persistent pain and 
swelling in the right leg proximally as shown in (Fig. 1). We 
investigated and diagnosed her as having a pseudoaneurysm of 
the Anterior Tibial A rtery on color Doppler and magnetic 
resonance imaging (MRI) angiography as shown in (Fig. 2). We 
hypothesized that the unusual position of the proximal locking 
bolt from the lateral to the medial side can be a potential cause of 
it. Initially, we tried to treat her conservatively with anti-
inflammatory and analgesics but her symptoms did not 
improve. A vascular surgeon was called to clip her ATA to 
manage the patient’s symptoms. To avoid the rupture of the 
pseudoaneurysm during manipulation of nail and bolts, their 
positions were not changed as they were supporting the fracture 
well and the fracture was also not united at that time. 8 Eight 
months following the indexed surgery, the patient was 
completely asymptomatic and was walking full weight-bearing 
without any support. The X-ray confirms fracture union. 
Unusual proximal bolts entry from lateral to medial and clips of 
ATA are also noted in X-rays as shown in (Fig. 3).

• While drilling for a proximal locking bolt it is advisable to 
actively feel for the far cortex;, however, it is known that far 
cortex feel may not be there because of the cancellous nature of 
bone [12].
• Continuous C arm monitoring is advised. Due to the 
triangular shape of the proximal tibia in the cross-section, one 
can have a false impression of drill length. Thus, C arm image 
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Figure 1: Clinical image shows swelling in the 
proximal one-third of the right leg.

Figure 2: Magnetic resonance imaging images 
showing anterior tibial artery pseudo-aneurysm.

Figure 3: 8-month follow-up X-ray showing 
complete fracture union with visible 
anterior tibial artery clips and proximal bolt 
entry from lateral to medial.

Figure 4: Relationship of anterior tibial 
artery in close proximity to posterior cortex 
of tibia.



The comparative studies regarding arterial pseusoaneurysms 
were are tabulated in (Table 1).

Conclusion

Depending on the site, size, and clinical signs and symptoms, 
the period from damage to discovery of the pseudoaneurysm 
has been observed to presnt  present from hours to years. Pain, 
swelling, a pulsatile mass, an audible bruit, distant emboli, 
blood seeping from the surgical site, and neurological 
impairment are examples of the latter. They might look like 
abscesses, neoplasms, or ganglions in soft tissue [13, 14, 15, 16]. 
In such instances, inadvertent surgery might result in 
uncontrollable bleeding. As a result, while dealing with 
swellings near a major vessel, a high index of suspicion is 
justified [17].
To avoid the consequences of rupture or fast enlargement with 
resulting pressure on the surrounding nerves, surgical repair of a 
pseudo aneurysm should be undertaken as soon as feasible once 
the diagnosis is confirmed. If neurological problems appear, 
immediate surgery is recommended [17]. For the treatment of a 
pseudoaneurysm, several techniques of repair have been 
reported in the literature, namely, excision of the aneurysmal sac 
and lateral wall repair, endoaneurysmorrhaphy  obliterative or 
reconstructive, limited arterial resection, and end-to-end 
anastomosis, resection, and graft placement and ligation of the 

artery [18, 19, 20, 21, 22].

Literature is silent about the entry of proximal locking bolts 
during IMIL tibia nail fixation. ATA injury by proximal locking 
bolts of the tibia nail mandates the need for reconsideration of 
the nail design with better screw hole positions. We recommend 
preferring standard AO manual instructions for proximal tibia 
locking bolt direction. Any localized swelling in the proximal leg 
following the IMIL tibia nail should be dealt with carefully and 
appropriate investigations should be performed before any 
intervention to prevent disastrous complications. Various 
precautions as discussed earlier should be taken to prevent 
vascular complications.

• The drill bit length should be kept short. The length of the drill 
outside the sleeve should not be more than the approximate 
diameter of the bone.

may be misleading and therefore it is suggested to check for drill 
and screw length in various degrees of internal and external 
rotation.
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Clinical Message

Though Although routinely performed, IMIL tibia nails 
should always be done with utmost care to avoid potential 
complications.  Diagnosing vascular injuries after tibia nails 
can be confusing clinically. One should always have an eagle'’s 
eye and give a benefit of doubt to such injuries and call for 
appropriate investigation before performing any intervention 
to prevent disastrous complications.
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