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Introduction

Anterior tibial artery is a nonvital artery which is one of the three arteries of the leg. This
artery has a short proximal | segment in the popliteal region and a long segment in
the anterior compartment of the leg designated as distal segment. With consideration of the
deep location of the proximal segment in the popliteal fossa, it is less susceptible to trauma
and subsequent formation of an aneurysm. On the contrary, the superficial long distal
segment is more susceptible to trauma with high chance of pseudoaneurysm formation at
the site of unrecognized injury. In this article, a 38-year-old military man being manifested
about a decade after a trivial missile fragment injury with progressive posterior tibial
neuropathy is presented. A giant pseudoaneurysm arising from the proximal segment of the
anterior tibial artery was confirmed with angiography and the exact size of this pathology
was documented with contrasted computed tomographic scan. The aneurysmal sac
removal was accomplished after ligation of the corresponding artery proximal and distal
to the sac followed by tibial nerve neurolysis which result in full recovery. In careful review we
found that neither pseudoaneurysm arising from the proximal tibial artery nor posterior
tibial neuropathy due to the compressive effect of the aneurysmal sac of this segment has
been reported previously. Our primary purpose for reporting this case is not to describe the
rarity of pseudoaneurysm formation at proximal segment of this artery but rather to
describe delayed-onset posterior tibial vascular compressive neuropathy due to such an
aneurysm. Eventually due to the potential sequel of a pseudoaneurysm, it is important for
the surgeons to have high index of suspicion to prevent a missed or delayed diagnosis.

their expansion is limited. A pseudoaneurysm or false
aneurysm develops when all three layers of the artery are

Arterial injuries are common event in military and civilian
practice with iatrogenic one occurring in increasing
frequency.'™

If the initial injury, in particular in noncritical arteries, is
left unrecognized or is regarded insignificant to seek medical
advice, a traumatic aneurysm might develop.”™'"

Traumatic aneurysms are true when the arterial wall
injury occurs in intimal and medial layers of the artery
with intact adventitia, and hence tend to be fusiform and
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affected. In such circumstances, low-flow bleeding continues
at the site of injury and this will gradually result in the
reaction of the surrounding tissues with formation of a
fibrous capsule around the hematoma.””!" This means that
in a pseudoaneurysm, the hematoma freely communicates
with the intravascular space, so that it can be designated as
pulsating hematoma. For this reason, pseudoaneurysms are
more likely to expand. With considerable expansion, adja-
cent structures and in particular the nearest traversing
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peripheral nerve might be compressed resulting in progres-
sive neuropathy.'>13

The leg arterial network is composed of three arteries:
posterior tibial, peroneal, and anterior tibial. Anterior tibial
artery is a nonvital artery of the leg with a short, but deeply
located proximal and a long superficially located distal
segment. Anterior tibial artery injury is one of the least
among the arterial injuries of the extremities and account for
approximately 2%, both in civilian and military experi-
ence.">®8 Nonetheless, according to these cases series,
vulnerability of the distal segment of this artery to trauma
compared with its proximal segment becomes apparent.'*

On the contrary, formation of an arterial pseudoaneurysm
due to missile fragment in the lower extremities and in
particular in the leg is a well-known pathology in military
practice. Reviewing the military experience since World War
I, we found that traumatic aneurysms of anterior tibial
artery account from 0 to approximately 2% of all traumatic
aneurysms of the extremities with antipersonnel mines
standing at the top.!>%81°

Survey of civilian experience yielded the same result
regarding the incidence.*'"-'>2" In civilian communities,
traumatic pseudoaneurysm of the anterior tibial artery
is secondary to tibial or fibula shaft fractures, stab wounds,
or low-velocity bullet injuries.1>~2

Recently, iatrogenic pseudoaneurysms of this artery due
to orthopedic procedures are reported in increasing
frequency.zz‘32

In careful review of the literature, we found that the injury
of the proximal segment of the anterior tibial artery has been
reported only in one rare occasion, where not a single case of
pseudoaneurysm originating from this segment has been
reported.'* This means that all published pseudoaneurysms
of this artery have been confined to the distal segment.

In this article, we present the first example of a pseudoa-
neurysm of the proximal segment of the anterior tibial artery
with compressive posterior tibial neuropathy which was
diagnosed 12 years after being injured by a small missile
fragment. This pathology was managed by exclusion of the
pseudoaneurysm after ligation of the artery proximal and
distal to the aneurysmal sac and subsequent neurolysis of the
posterior tibial nerve.

Furthermore, where the usual delay in the diagnosis of the
posttraumatic pseudoaneurysms of the extremities may
range from a few days to several weeks with a mean of
45 days, onset of the pathology after such a long delay
following a penetrating injury makes this case more
interesting.33"37

Case Report

This 38-year-old military man was referred for the evalua-
tion of radicular pain over the posterior aspect of his right leg
and numbness at the planter aspect of his right foot for
3 weeks of duration. The patient had a history of being
injured by several missile fragments 11 years before admis-
sion. With probable diagnosis of S1 root radiculopathy from
L5-S1 disc herniation, lumbar myelography in another insti-
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tution was normal. With continuing discomfort, he was
referred to our institution.

His neurological exam revealed distal sciatica at the
course of S1 root, with hypoesthesia of the right sole. Further
examination and palpation revealed a painful and pulsatile
mass in the popliteal region. A bruit was heard in ausculta-
tion. With the diagnosis of a pseudoaneurysm, selective
angiography was done and this revealed a pseudoaneurysm
arising from the proximal segment of the anterior tibial
artery. The artery bowed because of the compressive effect
of the pseudoaneurysms (=Fig.1). With consideration of the
existence of difference between the size of the aneurysm in
angiography and the size of the mass in palpation, contrasted
CT scan was done to estimate the exact size of the aneurysm.
This showed a large isointense mass with rim enhancement
surrounding a hyperdense area. The rim was compatible
with the pseudocapsule of the aneurysm and the isointense
mass was an old clot where hyperdense area was the patent
part of the aneurysm (~Fig. 2).

Intervention

The popliteal fossa was approached through a loose S-shape
posterolateral incision. The popliteal, tibiofibular trunk and
the proximal part of anterior tibial artery were identified and
exposed. The proximal anterior tibial artery was ligated.
Then the aneurysmal sac with dense fibrous wall was
incised. Large quantities of old and fresh bloods were evac-
uated. Then, the orifice of the artery distal to the aneurysm
was identified through its faint retrograde bleeding and this
was sutured and occluded. Subsequently, the aneurysmal sac
was dissected from surrounding structures including the
flattened discolored posterior tibial nerve and was totally
removed, and the affected nerve was released separately
from the adhesions using magnification. Postoperative
course was uneventful. At 2-month follow-up, he was neu-
rologically normal.

Discussion

Anterior tibial artery injury is one of the three arteries of the
leg which has a deep proximal segment and superficial distal
segment. Vulnerability of this artery to trauma differs in
these two segments. For better understanding of this differ-
ence, review of its anatomy is necessary. This artery is the
first branch of the popliteal artery which after traversing a
few centimeters in the popliteal fossa pierces the inteross-
eous membrane and descends into the anterior compart-
ment of the leg along the shin in close proximity to peroneal
nerve. The popliteal artery, currently being called tibiofibu-
lar trunk, divides into two branches, posterior tibial and
peroneal arteries. Expectedly, the superficial and unpro-
tected distal segment of the anterior tibial artery allows
access for wounds not strong enough to be able to traumatize
the short proximal segment embedded deeply in a rather
more protected location. Even among the arteries of the
popliteal region, the distal anterior tibial artery is the least
susceptible.’*
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Fig. 1 (A, B) 0, AP and lateral femoral artery angiography show the pseudoaneurysm arising from proximal anterior tibial artery in popliteal
region (black arrow head).The tibioperoneal trunk is patent (white arrow head). The posterior tibial artery (black arrow) is demonstrated where
peroneal artery (white arrow seems to be narrow probably because of the compressive effect of the pseudoaneurysm. A small missile fragment s

demonstrated in both views (short black arrows).

With arterial injury left unrecognized, a pseudoaneurysm
might develop. Especially if the initial trauma is regarded too
insignificant to seek medical advice.> ' The pathogenesis of
a pseudoaneurysm is characterized by a disruption of the
arterial continuity with extravasation of blood into the
surrounding tissues.”~'" This leads to the formation of a

Fig. 2 Contrasted CT scan showing the actual size of the aneurysm
with its pseudocapsule being presented as rim enhancement. The
patent part of the aneurysm is demonstrated as a hyperdense mass
compatible with fresh blood which is surrounded by isodense area
compatible with old clot. An artifact may be due to the missile
fragment hidden behind the bone.

fibrous sac that progressively enlarges due to the arterial
pressure.”” !

With more susceptibility of the distal segment of this
artery, the pseudoaneurysms of this part of anterior tibial
artery are reported in increasing frequency. In the past only
missile wounds, low-velocity bullet injuries, penetrating
injuries such as stab wounds, and tibia-fibula closed frac-
tures had been the major causes of the pseudoaneurysms
formation.> '"-16-21 Nowadays, with the development of
technology, iatrogenic etiology is the most frequent cause
of this pathology, including percutaneous osteotomy, fixa-
tors, tibial nailing, locking plate, arthroscopy, meniscectomy,
and knee and ankle arhtroplasty.?2-32

Before surveying the literature, with respect to the rarity
of the distal segment arterial injury, a traumatic pseudoa-
neurysm developing at this site was expected to be an
extremely rare event. Therefore, we were not surprised
that not a single case of such pathology could be found in
careful review.

The timeframe for the development or detection of a
pseudoaneurysm after a trauma is quite variable and ranges
from a few days to a few months or even years. In our case,
the depth of the affected artery and the size of the missile
fragment may explain the rather slow process and the
unusual delay in diagnosis.

Pseudoaneurysm detection several years after injury has
been reported only in six occasions including our case.>3-3’
Surprisingly, three of these cases have followed trivial missile
fragment injuries, one with gunshot wound 12 years earlier,
one with history of stab wound, and the last one because of a
nail puncture33-37
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Usually, a peripheral nerve accompanies the arteries of the
extremities and with formation of an aneurysm, vascular
compressive neuropathy might appear.’ 213 The distal segment
of the anterior tibial artery is in close proximity to the peroneal
nerve and with sufficient enlargement of the corresponding
aneurysm, peroneal nerve neuropathy might occur.3®

However, compressive neuropathy due to a pseudoaneur-
ysm of proximal segment is unlikely because of its far distance
from the nearest nerve, which is posterior tibial nerve. Reason-
ably, if posterior tibial compressive neuropathy coinciding a
traumatic aneurysm of the proximal anterior tibial artery
occurs, it should be an exception and only occur when the
corresponding pseudoaneurysm reach to a giant size.

Historically, surgical strategy for pseudoaneurysm of less
vital arteries had been ligation of the artery proximal and
distal to the aneurysm followed by aneurysmal sac exci-
sion.'® This remained the gold standard strategy for
anterior tibial artery pseudoaneurysms. Actually, with clas-
sification of the anterior tibial artery as a nonvital artery,
resection and re-establishment of continuity of this artery
is regarded urmecessary.20 However, preservation of the
patency of the anterior tibial artery via autogenous vein
graft is necessary only when the posterior tibial artery has
been already occluded.

With improvements in medical technology, treatment
options for pseudoaneurysms of the peripheral arteries
have evolved to less invasive methods.?’-3%-#* Advantages
of these techniques are the ability to reach locations that
would otherwise require extensive open surgical explora-
tion. Furthermore, it allows rapid mobilization and return of
the patient to normal activities.?’-39-44

These new therapeutic techniques were started with
ultrasonic-guided manual compression of the neck of the
aneurysm. Later, echo-guided thrombin injection was intro-
duced which has been tried successfully in a patient with
anterior tibial artery pseudoaneurysms.*?

Transcatheter coil embolization is another accepted treat-
ment modality which offers many advantages including
rapid safe occlusion and this had been successfully accom-
plished in the pseudoaneurysms of the anterior tibial artery
as well.#®41 In this procedure, occlusion should be per-
formed both proximal and distal to the aneurysm for com-
plete cessation of blood flow into and from the lesion.

Recently, endovascular anatomic reconstruction of the
arterial wall with covered stent has been developed.*?#4
Eventually, this technique is not a vital procedure for anterior
tibial artery pseudoaneurysms, although it has been utilized
in a few rare instances.

Obviously, none of these noninvasive options are recom-
mended in the patients with aneurysmal compressive neu-
ropathy where excision of the aneurysm and subsequent
neurolysis of the affected nerve are the mainstay of surgery.
In our patient, because of posterior tibial neuropathy, open
surgical intervention was preferred. Furthermore, recon-
struction of the artery was not indicated because of the
integrity of tibioperoneal trunk and its two major branches.

Duration and extent of compression have prognostic
influence on associated neural recovery.'>'> With early
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diagnosis, the neural function of the compressed nerve
will recover soon after decompression.

In conclusion, we believe that this presentation can serve asa
good reminder of another uncommon possible cause of poster-
ior tibial neuropathy diagnosed with high index of suspicion.
This report also emphasizes on the importance of taking into
account the possibility of a pseudoaneurysm in differential
diagnosis and a compressive neuropathy even years after trivial
missile injuries.

Funding
None.

Ethical Approval
Written informed consent was obtained from the patient
for publication and corresponding images.

Authors’ Contribution
The following authors are respectively responsible for
designing and writing of the manuscript: Abolfazl Rahi-
mizadeh, Majid Shariati, Shaghayegh Rahimizadeh and
Mamouchehr Davaee.

Guarantor
None.

Conflict of Interest
None.

References
1 Rich NM, Hobson RW II, Collins GJ Jr. Traumatic arteriovenous

fistulas and false aneurysms: a review of 558 lesions. Surgery

1975;78(06):817-828

Burnett HF, Parnell CL, Williams GD, Campbell GS. Peripheral

arterial injuries: a reassessment. Ann Surg 1976;183(06):701-709

Sturm JT, Bodily KC, Rothenberger DA, Perry JF Jr. Arterial injuries

of the extremities following blunt trauma. ] Trauma 1980;20(11):

933-936

Drapanas T, Hewitt RL, Weichert RF III, Smith AD. Civilian vascular

injuries: a critical appraisal of three decades of management. Ann

Surg 1970;172(03):351-360

Winn DF Jr, Downs CR, Freeman NE. Traumatic aneurysms and

arteriovenous fistulas in war wounds. U S Armed Forces Med ]

1954;5(06):781-794

Hughes CW, Jahnke E] Jr. The surgery of traumatic arteriovenous

fistulas and aneurysms: a five-year follow up study of 215 lesions.

Ann Surg 1958;148(05):790-797

Winegarner FG, Baker AG Jr, Bascom JF, Jackson GF. Delayed

vascular complications in Vietnam casualties. ] Trauma 1970;10

(10):867-873

Bole PV, Munda R, Purdy RT, et al. Traumatic pseudoaneurysms: a

review of 32 cases. ] Trauma 1976;16(01):63-70

Richardson |D, Vitale GC, Flint LM Jr. Penetrating arterial trauma.

Analysis of missed vascular injuries. Arch Surg 1987;122(06):

678-683

10 FrykbergER, VinesFS, Alexander RH. The natural history of clinically
occult arterial injuries: a prospective evaluation. ] Trauma 1989;29
(05):577-583

11 Perry MO. Complications of missed arterial injuries. ] Vasc Surg
1993;17(02):399-407

12 Robbs JV, Naidoo KS. Nerve compression injuries due to traumatic
false aneurysm. Ann Surg 1984;200(01):80-82

N

w

N

w

[e)]

~

o

=}

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



17

19

20

21

22

23

24

25

26

27

28

29

Delayed-Onset Posterior Tibial Vascular Compressive Neuropathy Rahimizadeh et al.

Rahimizadeh A. Unusual delayed radial nerve palsy caused by a
traumatic aneurysm of a collateral radial artery: report of two
cases. Neurosurgery 1992;30(04):628-630

Thomas DD, Wilson RF, Wiencek RG. Vascular injury about the
knee. Improved outcome. Am Surg 1989;55(06):370-377

Fasol R, Irvine S, Zilla P. Vascular injuries caused by anti-personnel
mines. ] Cardiovasc Surg (Torino) 1989;30(03):467-472

Crellin RQ, Tsapogas M]. Traumatic aneurysm of the anterior
tibial artery. Report of a case. ] Bone Joint Surg Br 1963;45-
B:142-144

Sturm JT, Bodily KC, Rothenberger DA, Perry JF Jr. Arterial injuries
of the extremities following blunt trauma. J Trauma 1980;20(11):
933-936

Snyder LL, Binet EF, Thompson BW. False aneurysm with arter-
iovenous fistula of the anterior tibial artery following fracture of
the fibula. Radiology 1982;143(02):405-406

Rooney RC Jr, Rooney RC. Anterior tibial aneurysm following inver-
sion injury to the ankle. ] Orthop Trauma 1999;13(07):511-513
Skudder PA, Gelfand ML, Blumenberg RM, Fulco ]. Tibial artery
false aneurysm: uncommon result of blunt injury occurring
during athletics. Ann Vasc Surg 1999;13(06):589-591

Sautet P, Choufani E, Petit P, Launay F, Jouve JL, Pesenti S.
Pseudoaneurysm of anterior tibial artery following a diaphyseal
fracture of the tibia mimicking a malignant bone tumor. Arch
Orthop Trauma Surg 2016;136(09):1247-1250

Stein AH Jr. Arterial injury in orthopaedic surgery. ] Bone Joint
Surg Am 1956;38-A(03):669-676

Aldrich D, Anschuetz R, LoPresti C, Fumich M, Pitluk H, O’Brien W.
Pseudoaneurysm complicating knee arthroscopy. Arthroscopy
1995;11(02):229-230

Griffith JF, Cheng JC, Lung TK, Chan M. Pseudoaneurysm after high
tibial osteotomy and limb lengthening. Clin Orthop Relat Res
1998;(354):175-179

Sawant MR, Ireland J. Pseudo-aneurysm of the anterior tibial
artery complicating high tibial osteotomy-a case report. Knee
2001;8(03):247-248

Han KJ, Won YY, Khang SY. Pseudoaneurysm after tibial nailing.
Clin Orthop Relat Res 2004;(418):209-212

Tomescot A, Mackowiak E, Coggia M, Goéau-Brissonniére O.
Pseudoaneurysm of the anterior tibial artery after a tibial bone
true-cut needle biopsy treated by an arterial resection and
anastomosis. Ann Vasc Surg 2011;25(03):386.e13-386.e15
Gahlot N, Kanojia RK. Anterior tibial artery pseudoaneurysm due
to interlocking bolt of tibial nail: a case report and review. Acta
Orthop Traumatol Turc 2017;51(01):77-83

Maxwell-Armstrong CA, Taylor AM, Majkowski RS, Colton CL.
False aneurysm of the anterior tibial artery following removal of
tibial plate. Eur ] Vasc Endovasc Surg 1995;10(04):505-506

30

31

32

33

34

35

36

37

38

40

41

42

43

a4

Salgado CJ, Mukherjee D, Quist MA, Cero S. Anterior tibial artery
pseudoaneurysm after ankle arthroscopy. Cardiovasc Surg 1998;6
(06):604-606

Darwish A, Ehsan O, Marynissen H, Al-Khaffaf H. Pseudoaneur-
ysm of the anterior tibial artery after ankle arthroscopy. Arthro-
scopy 2004;20(06):e63-e64

Kotwal RS, Acharya A, O’'Doherty D. Anterior tibial artery pseu-
doaneurysm in a patient with hemophilia: a complication of
ankle arthroscopy. ] Foot Ankle Surg 2007;46(04):314-316
Jackson MR, Brengman ML, Rich NM. Delayed presentation of
50 years after a World War Il vascular injury with intraoperative
localization by duplex ultrasound of a traumatic false aneurysm.
J Trauma 1997;43(01):159-161

Johnson CA, Tollefson DF, Olsen SB. Fragment wound pseudoa-
neurysm presenting 54 years after injury (1). Curr Surg 2000;57
(06):600-602

Georgiadis GS, Deftereos SP, Eleftheriadou E, Zacharouli D, Lazar-
ides MK. Delayed presentation of a posterior tibial false aneur-
ysm. Surgery 2006;139(03):446-447

Yilmaz S, Cankaya D, Deveci A, et al. Chronic expanding hematoma
in the popliteal fossa after pseudoaneurysm surgery because of
nail puncture. Case Rep Orthop 2014;2014:961691
Katsogridakis E, Patel H, Serracino-Inglott F, Chalmers N. Popliteal
artery pseudoaneurysm treated with covered stent placement and
thrombolysis: a case report. ] Surg Case Rep 2015;2015(09):1-3
Kars HZ, Topaktas S, Dogan K. Aneurysmal peroneal nerve com-
pression. Neurosurgery 1992;30(06):930-931

Jang EC, Kwak BK, Song KS, Jung HJ, Lee ]S, Yang J]. Pseudoaneurysm
of the anterior tibial artery after ankle arthroscopy treated with
ultrasound-guided compression therapy. A case report. ] Bone Joint
Surg Am 2008;90(10):2235-2239

Wolford H, Peterson SL, Ray C, Morgan SJ. Delayed arteriovenous
fistula and pseudoaneurysm after an open tibial fracture success-
fully managed with selective angiographic embolization. ] Trauma
2001;51(04):781-783

Mclvor ], Treweeke PS. Direct percutaneous embolisation of a false
aneurysm with steel coils. Clin Radiol 1988;39(02):205-207
van Hensbroek PB, Ponsen K], Reekers JA, Goslings JC. Endovas-
cular treatment of anterior tibial artery pseudoaneurysm follow-
ing locking compression plating of the tibia. ] Orthop Trauma
2007;21(04):279-282

Ray CE Jr, Johnson ], Cothren CC. Endovascular repair of a large
post-traumatic calf pseudoaneurysm and arteriovenous fistula.
Mil Med 2006;171(07):659-661

Spirito R, Trabattoni P, Pompilio G, Zoli S, Agrifoglio M, Biglioli P.
Endovascular treatment of a post-traumatic tibial pseudoaneur-
ysm and arteriovenous fistula: case report and review of the
literature. ] Vasc Surg 2007;45(05):1076-1079

Journal of Brachial Plexus and Peripheral Nerve Injury ~ Vol. 13 No. 1/2018

el19

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



