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Pseudoaneurysm of the anterior tibial
artery after interlocking tibial nailing: an
unexpected complication
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Abstract

Anterior tibial pseudoaneurysm is a rare complication after interlocking screw insertion in tibial nailing. We present
the case of a 28-year-old male patient with this complication with a 6-week delay after tibial nailing of a right tibial
fracture type 42-A1 of the Association for the Study of Internal Fixation (AO/ASIF) classification. On presentation to
our emergency department, the patient’s complaints were solemnly intermittent pain and occasional swelling of his
proximal lower leg. Deep vein thrombosis, compartment syndrome, and implant dislocation were ruled out, and the
patient was discharged after his symptoms improved without further intervention. Four weeks later, the patient was
readmitted for similar symptoms. A computed tomography (CT) angiography then revealed a pseudoaneurysm of
the anterior tibial artery at the level of the proximal interlocking screw insertion. Aneurysmal sac excision with vessel
repair was performed while reconstructing the additional dislocated proximal fibular fracture using standard AO/ASIF
plating. Postoperatively, sufficient flow through the repaired vessel was documented using Doppler ultrasound and
CT angiography. However, the patient sustained a temporal damage to the peroneal nerve after surgery. This case
highlights the risk of a pseudoaneurysm of the anterior tibial artery after interlocking screw insertion as a rare but
major complication of a routine surgical procedure. Early ultrasound diagnostics, CT angiography, or magnetic reso-
nance (MR) angiogram should be performed to prevent the delay in diagnosis and treatment of such complications.
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Background

The therapeutic gold standard for diaphyseal tibial frac-
tures is closed reduction with intramedullary nailing.
This procedure is considered a routine and relatively
safe intervention. Postoperative complications are rare
and include infections, delayed fracture healing [1], and
compartment syndrome [2, 3]. Formation of pseudoa-
neurysms are rarely observed and can occur either as a
direct result of the initial trauma to the extremity [4—6]
or being caused iatrogenically [7-13]. The following case
outlines the clinical presentation of a pseudoaneurysm of
the anterior tibial artery and highlights the importance of
early diagnosis and therapeutic intervention in this rare
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and thus easily overlooked postoperative complication in
tibial fractures.

Case presentation

A 28-year-old male patient was diagnosed with a com-
plete right lower leg fracture (AO/ASIF 42-Bl) after
a skiing accident. The fracture was reduced using an
Expert Tibia Nail (Synthes, Switzerland) in Austria
without reduction of the fibula fracture. Two proximal
medial-lateral, two distal medial-lateral, and one dis-
tal anterior—posterior interlocking screws (Fig. 1) were
inserted. After an uncomplicated initial postoperative
course and normal mobility, the patient presented with
intermittent edema of the proximal lateral lower leg
6 weeks after surgery. Deep vein thrombosis was ruled
out using ultrasound, and the patient was admitted for
surveillance of a potential compartment syndrome. In
addition, a distal interlocking screw was removed due to

© 2016 The Author(s). This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,

and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://orcid.org/0000-0003-4729-4950
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40001-016-0231-z&domain=pdf

Greve et al. Eur J Med Res (2016) 21:36

Page 2 of 6

a

Fig. 1 Anterio-posterior (a) and medio-lateral (b) radiographs of the
right lower leg showing fracture reduction

its close proximity to the distal tibial-fibular joint. The
patient was discharged 3 days later after his symptoms
had improved.

Four weeks later, the patient was readmitted for reoc-
curring swelling of the proximal lower leg and additional
pain and numbness of his dorso-medial foot (Fig. 2). Due
to the intermittent nature of his complaints combined
with neurologic symptoms, a CT angiography was per-
formed which revealed a pseudoaneurysm of the anterior

Fig. 2 Recurrent swelling of the right lower leg 10 weeks after initial
trauma

tibial artery in close proximity to the level of the proxi-
mal interlocking screw insertion (Fig. 3). Subsequently,
surgery for vascular repair and fracture reduction of the
fibula was performed. The vascular surgeons resected
the aneurysm’s sac entirely and bridged the anterior tib-
ial artery using the greater saphenous vein as an autolo-
gous graft (Fig. 4). Intraoperative angiography (Fig. 5)
and postoperative Doppler ultrasound showed normal
arterial blood flow. The fibular fracture was treated with
standard AO/ASIF plating. Unfortunately, the patient’s
peroneal nerve was affected intraoperatively. Electro-
myography confirmed a proximal peroneal paralysis with
paresthesia of the dorsal foot and impaired dorsiflex-
ion. After the patient was discharged, regular follow-up
examinations showed improving peroneal nerve function
and bone consolidation. One year after the initial frac-
ture, the tibial nail was removed (Fig. 6), and the function
of the peroneal nerve had recovered completely.

Conclusion

While formation of pseudoaneurysms of the femo-
ral artery after femoral nailing is a well-known surgical
complication, pseudoaneurysms of the anterior tibial
artery after tibial nailing are rare and thus often over-
looked. Inamdar et al. [14] reported a single case of a
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Fig. 3 CT angiography of the lower leg showing the pseudoaneurysm (a) at the level of proximal screw insertion (b, )

Fig. 4 Intraoperative situs showing the membrane of the pseudoaneurysm (a). The peroneal nerve is marked (yellow vessel loop) (b). The pseudoa-
neurysm is resected (c). Bridging of the anterior tibial artery with an autograft of the greater saphenous vein (d)
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Fig. 5 Intraoperative angiography showing normal blood flow over
the repaired vessel defect

30-year-old patient who underwent surgical placement
of an intramedullary interlocking nail after a proximal
tibial fracture. Similar to our case, the patient developed
a pseudoaneurysm of the anterior tibial artery at the level
of the proximal medial-lateral screw insertion. In our
patient, however, the symptoms did not occur imme-
diately after surgery, but presented after weeks of an
asymptomatic interval, impeding the diagnosis.

Usage of proximal interlocking screws, therefore,
should be indicated restrictively. For prevention of
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complications, oblique locking screws should be pre-
ferred over medial-lateral locking screws. When insert-
ing the screw, the surgeon should apply great caution
while keeping in mind the anatomical course of the
anterior tibial artery that originates from the popliteal
artery, then passes from the backside through the proxi-
mal interosseous membrane, and descends in close
proximity to the fibula into the anterior compartment of
the leg.

One has to take into account that the dislocated fibula
fracture as well could have had an impact on the devel-
opment of the pseudoaneurysm. However, the few case
reports regarding this specific complication describe the
posterior tibial artery as the affected vessel rather than
the anterior tibial artery [5, 15, 16].

During the postoperative course, swellings are often
misinterpreted or underestimated as a physiological
reaction. The assumption of pseudoaneurysm, for exam-
ple, as a deep vein thrombosis, can lead to severe com-
plications such as irreversible muscle atrophy of the
lower leg as reported by Tylliankis et al. [4]. To avoid a
delay in diagnosis and adequate therapy, postoperative
recurrent swellings should be examined thoroughly with
early performance of imaging diagnostics such as ultra-
sound, CT angiography, or MR angiogram in order to
rule out rare, yet severe complications such as arterial
pseudoaneurysms.

When performing vascular repair, the fibular frac-
ture should be addressed simultaneously if severely dis-
located. Peroneal nerve lesion is a complication that
might occur as consequence of this surgical intervention
or caused by the pseudoaneurysm itself. As seen in our
patient, however, complete functional recovery of the
nerve within 1 year is possible.

This case emphasizes that pseudoaneurysms pose a
rare, yet serious complication after tibial nailing. Thor-
ough examination and early diagnostic escalation using
ultrasound, CT angiography, or MR angiogram are
necessary to prevent a delay in treatment of this rare
complication.

Consent

Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images.
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Fig. 6 Anterio-posterior (a) and medio-lateral (b) radiographs 1 year after surgery, showing complete recovery of the tibial fracture and the remain-
ing plate for fibula fracture reduction

Abbreviations KFB conceived the case report and provided critical revision of the manuscript
AQ: Arbeitsgemeinschaft fir Ostheosynthese; ASIF: Association for the Study for important intellectual content. All authors read and approved the final
of Internal Fixation; CT: computed tomography; MR: magnetic resonance. manuscript.

Authors’ contributions

FG participated in the case reports design, conducted the literature search, Acknowledgements

and drafted the manuscript. MC and MB assisted in the literature search and The authors thank Fritz Seidl, M.A. for Interpreting and Translating, and for
critical revisions of the manuscript for important intellectual content. CK/PB/ professional language editing.



Greve et al. Eur J Med Res (2016) 21:36

Competing interests
The authors declare that they have no competing interests.

Received: 22 May 2016 Accepted: 13 September 2016
Published online: 29 September 2016

References

1.

Metsemakers WJ, Handojo K, Reynders P, Sermon A, Vanderschot P, Nijs

S. Individual risk factors for deep infection and compromised fracture
healing after intramedullary nailing of tibial shaft fractures: a single centre
experience of 480 patients. Injury. 2015;46(4):740-5.

Mawhinney IN, Maginn P, McCoy GF. Tibial compartment syndromes after
tibial nailing. J Orthop Trauma. 1994;8(3):212-4.

McQueen MM, Christie J, Court-Brown CM. Compartment pres-

sures after intramedullary nailing of the tibia. J Bone Joint Surg.
1990;72(3):395-7.

Tyllianakis M, Panagiotopoulos E, Megas P, Lambiris E. Delayed diagnosis
of a peroneal artery false aneurysm at a concomitant tibial fracture A
case report. Clinical Orthop Relat Res. 1995;316:211-3.

Guiral J, Vazquez P, Ortega M. False aneurysm of the posterior tibial artery
complicating fracture of the tibia and fibula. Revue de chirurgie orthope-
dique et reparatrice de I'appareil moteur. 1995;81(6):546-8.

Bernstein |, Geks J, Walthers EM, Schnabel M. False aneurysm and bleed-
ing caused by a secondary dislocated lesser trochanter fragment. Der
Unfallchirurg. 2004;107(12):1192-5.

de Raaff CA, van Nieuwenhuizen RC, van Dorp TA. Pseudoaneurysm

after pertrochanteric femur fracture: a case report. Skelet Radiol.
2016;45(4):575-8.

11.

Page 6 of 6

Hirota R, Emori M, Ito T, Watanabe K, Hirano A, Kamiya T, et al. Pseudoa-
neurysm of the superficial femoral artery after retrograde intramedullary
nailing for a supracondylar femoral fracture. Ann R Coll Surg England.
2014;96(7):e1-3.

Valli F, Teli MG, Innocenti M, Vercelli R, Prestamburgo D. Profunda femoris
artery pseudoaneurysm following revision for femoral shaft fracture
nonunion. World J Orthop. 2013;4(3):154-6.

. Lohmann H, Esenwein S, Geier B, Vogel T, Kleinert H. False aneurysm of

the deep femoral artery due to pertrochanteric fracture of the hip with
displaced fragment of the lesser trochanter. Zeitschrift fur Orthopadie
und Unfallchirurgie. 2009;147(1):23-5.

Rajaesparan K, Amin A, Arora S, Walton NP. Pseudoaneurysm of a branch
of the profunda femoris artery following distal locking of an intramedul-
lary hip nail: an unusual anatomical location. Hip Int. 2008;18(3):231-5.

. Unay K, Poyanli O, Akan K, Poyanli A. Profunda femoris artery pseu-

doaneurysm after surgery and trauma. Strateg Trauma Limb Reconstr
(Online). 2008;3(3):127-9.

. Kilian O, Langheinrich AC, Tofighi J, Schnettler R. Pseudoaneurysm—a

rare complication after insertion of a distal locking bolt of an intramedul-
lary femur nail. Der Unfallchirurg. 2008;111(11):923-6.

. Inamdar D, Alagappan M, Shyam L, Devadoss S, Devadoss A. Pseudoa-

neurysm of anterior tibial artery following tibial nailing: a case report. J
Orthop Surg (Hong Kong). 2005;13(2):186-9.

. Delgado Daza R, Moga Donadeu L, Muncunill Gil J, Manosa Bonamich J,

Vidal Conde V. Late vascular complication after fracture of tibia and fibula.
Angiologia. 1990;42(6):215-7.

. Dreyfus U, Fishman J. False aneurysm of the posterior tibial artery compli-

cating fracture of the tibia and fibula. J Trauma. 1980;20(2):186-7.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Pseudoaneurysm of the anterior tibial artery after interlocking tibial nailing: an unexpected complication
	Abstract 
	Background
	Case presentation
	Conclusion
	Consent
	Authors’ contributions
	References




