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Abstract

Minimal invasive techniques for fracture repair are becoming more prevalent as increased experience is gained
by orthopedic trauma surgeons worldwide, with minimal invasive plate osteosynthesis (MIPO) surgery being a popular
one. In the current case report we describe a rare complication of fracture management, where anterior tibial artery
occlusion occurred as a result of direct pressure by an LCP 4.5 mm plate inserted via MIPO technique.

The case involves a 41-year-old man was brought to the emergency trauma room after sustaining a gunshot injury
to the Lt tibia. the surgical team preformed a closed reduction and internal fixation with LCP 4.5 mm (Synthes) plate
and screws through a lateral incision in a minimal invasive technique. In the recovery room, thirty minutes after the
end of the first surgery, the patient developed acute leg ischemia and was rushed back into the operating room. After
lateral fasciotomy and exploration, the tibial peroneal tract was found to be completely torn, with no pulse of the tibialis
anterior artery, Thrombectomy was performed and a graft used. Even though, the ischemia continued and Selective
angiography demonstrated the tibialis anterior pressed between the tibia and the plate with complete obstruction. The
plate was immediately removed and the artery was reconstructed using the saphenous vein from the uninjured leg.
Even though arterial complications after fracture management are rare, they do happen and one should keep them in
mind and be vigilant for them, thus if they do occur, one can attend to them early.

proximal tibia (Figure 1). General examination and initial trauma series
radiographs were normal. Dorsalis pedis pulse was palpable and no
ischemic damage was observed after removal of the tourniquet.
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Introduction

The patient was taken to the operating room, the wounds were
debrided and irrigated. No tourniquet was used during surgery and
there was no sign of ongoing heavy bleeding. Since severe proximal
tibial damage was found, external fixator application was thought to

Minimal invasive techniques for fracture repair are becoming
more prevalent as increased experience is gained by orthopedic trauma
surgeons worldwide. Alongside with the increasing popularity of
minimal invasive plate osteosynthesis (MIPO) surgery, the number
of reported complications following minimal invasive procedures is
increasing as well.

be impossible without utilizing a cross knee technique. Therefore, the

The documented complications of MIPO surgery include skin
breakdown, infection, mal-union, delayed union, non-union and
implant failure [1].

Vascular complications after treatment of tibial shaft fractures in
general are quite rare, and comprise of direct arterial/venous damage,
compartment syndrome and deep vein thrombosis (DVT) [2]. Most
of the direct arterial injuries reported in the literature are sporadic
case reports following external fixator or Ilizarov instrumentation
placement [3,4], but also after intramedullary nailing of the Tibia [5]
and even after arthroscopic treatment of ankle injury [6].

In the current case report we describe a rare complication of fracture
management, where anterior tibial artery occlusion occurred as a result

Figure 1: X-ray of Lt. tibia and fibula demonstrating an open fracture due to gun
shoot injury, on arrival day.

of direct pressure by an LCP 4.5 mm plate inserted via MIPO technique.
As far as we know this is the first report of such a complication.
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Case Report

A 41-year-old man was brought to the emergency trauma room
after sustaining a high velocity gunshot injury to the Lt tibia. Pre-
hospital care included tourniquet placement above the knee. On arrival,

Received May 21, 2015; Accepted June 15, 2015; Published June 22, 2015
Citation: Acker A, korngreen A, Shilomo B, llan S, Zvi P, et al. (2015) The Case of a

the patient was hemodynamically and respiratory stable, fully alert,
Glasgow Coma Scale 15 and Revised Trauma Score of 12 (maximal
scoring), with the only obvious sign of injury being the entry and exit
wounds caused by the gunshot injury with an open fracture of the Left
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surgical team preformed a closed reduction and internal fixation with
LCP 4.5 mm (Synthes) plate and screws through a lateral incision in a
minimal invasive technique (Figure 2).

In the recovery room, thirty minutes after the end of the first
surgery, the patient developed acute leg ischemia with immense pain,
tachycardia and no distal pulses in the operated leg. The on-call vascular
surgeon was called and the patient was rushed back into the operating
room.

The second surgery was performed by orthopedic and vascular
surgical teams. After lateral fasciotomy (done as a routine to relieve
any possible pressure from the soft tissues) and exploration, the tibial
peroneal tract was found to be completely torn, with no pulse of the
tibialis anterior artery. Thrombectomy was performed with removal of
some clots but there was no passage of the catheter within the tibialis
anterior artery distally beyond 25 cm. In order to minimize ischemic
damage, prompt revascularization of the tibialis posterior artery with
a sapheneous vein graft was preformed. At the end of the surgery a
good pulse was palpable at the tibialis posterior point near the medial
malleolus. To complete the surgery, the fasciotomy was enlarged to
include all leg compartments, again, to exclude any possibility of
vascular pressure by the soft tissues. The patient was transferred to the
recovery room, again developed acute ischemic leg and was returned to
the operating room.

Angiography was done on the operating table - it showed a small
spastic tibialis posterior artery, and a decision was made to try and fix
the anterior tibial artery as well. Selective angiography demonstrated
the tibialis anterior pressed between the tibia and the plate with
complete obstruction (Figure 3).

Figure 2: Post plating intraoperative X-ray.

Figure 3A: Selective angiography demonstrating a spastic tibialis posterior

artery (large arrow).

Figure 3B: Tibialis anterior artery compressed between the bone and the

plate, showing a complete stop sign (arrow).

The plate was immediately removed and the artery was reconstructed
using the saphenous vein from the uninjured leg (Figures 4 and 5). At
the end of the surgery a good Doppler signal sounded on both arteries.
A cross knee external fixator was placed to stabilize the fracture and the
patient was taken to the intensive care unit.

Extubation was done the next morning and after another two
days the patient was released from the ICU back to the Orthopaedic
surgery department. No signs of ischemia were noticed during his
hospitalization nor any neurologic deficits.
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Figure 5: Reconstruction of the anterior tibial artery after plate removal.

After one week of in hospital treatment the patient self-discharged
himself against medical advice t before any definitive fracture
managenet could be employed.. Since then, he was lost to follow up.

Discussion

The anatomic course of the anterior tibial artery (ATA) puts it in
greater risk of injury during fracture surgery [7]. Proximally, the first
arterial segment (from the bifurcation of the popliteal artery to the
interosseous foramen) and the proximal part of the second segment
(from the interosseous foramen to the level where the artery crosses the
anterior border of the tibia) may be damaged when pin, wire or screw
is directed posterolaterally at that level. Indamar et al [8] described a
case report of a pseudoaneurysm formation in the proximal segment of
the ATA after intramedullary nail and its interlocking screw insertion,
which completely subsided after removal of the screw and nail
Case reports of impingement by external fixator pins have also been
described [9].

In the distal part of the ATA, a straight mediolateral pin or wire
may lacerate the artery or compress it. Papanikolaou et al. described
the formation of a distal pseudoaneurysm after exchange of external
fixator pins [4], while Ladermann et al. [10] reported the formation of

a pseudoaneurysm 7 months after open reduction and external fixation
of distal tibia fracture by plate and screws.

Van Hensbroek et al. [11] described the same phenomena after only
6 weeks of their MIPO surgery with an LCP plate. They also described
an endovascular intervention and repair of the aneurysm.

In our case, no pseudoaneurysm developed, rather true ischemia
appeared shortly after plate fixation, as a result of direct plate
compression over the ATA, and as in the latter case report by Van
Hensbroek et al. [11] vascular surgery intervention was mandatory.

The MIPO technique is based on a small incision followed by
supra-periosteal canal preparation, and finally plate insertion and
fixation by screws via small stab incisions, all done under fluoroscopic
imaging guidance. Most common complications of MIPO surgery are
not intraoperative in nature but rather post-operative: union problems,
infections and implant failure [12]. We have described a unique
intraoperative complication of MIPO surgery that was not described
before in the literature. A possible explanation for the development of
that specific complication in our case report might reside in the fact that
both tibialis posterior artery and tibialis anterior artery were damaged -
one from the primary injury and the other from the plate. It is possible
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that injury to the ATA happens more often than we acknowledge but
the damage is not clinically obvious because of patency of the tibialis
posterior artery.

Even though this complication in extremely rare, we think that it
is most likely preventable. The direct pressure of the plate on the ATA
could have been noticed sooner during the first surgery if a larger distal
incision would have been used, instead of a stab incision, and a visual
confirmation of the distal contact area between the bone and the plate
was carefully examined with no soft tissue entrapment verified. Another
useful option would have been to use a Doppler device to verify the
existence of distal pulses at the end of the plating.

Since we didn’t find in the literature any similar report regarding
vascular complication of the MIPO technique, we found it important
to report of such a complication although follow up was not complete.

Conclusion

Vascular injuryisarare buta possible complication of MIPO surgery,
and the orthopedic surgeon must be aware of such a complication and
its implications.
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