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Summary

Background. The incidence of peripheral
vascular lesions remains undetermined in
Cameroon. The objective of this study is to
report our experience with the management
of peripheral vascular trauma in civil life at the
University Teaching Hospital of Yaoundé.
Patients and methods. We have reviewed
retrospectively all the cases of peripheral
vascular trauma treated at the Yaoundé’s
University Teaching Hospital between 2008 and
2010. We excluded all patients with crushing
members or traumatic amputations. Case
notes were reviewed for demographic factors,
nature of trauma, vascular injury observed and
treatment applied.

Results. We found 12 patients on 2,436
trauma giving a prevalence of 0.5%. There
were 11 men and one woman, mean age was
28.5 (18-55) years. All patients were victims
of a penetrating wound. Nine patients were
received at the stage of complications from 6
weeks to 2 years after the trauma: 5 of them
had an arteriovenous fistulas and the other four
presented with pseudo aneurysms, they were
all operated successfully. Three patients came
in emergency at the time of the injury and they
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presented lesions to the popliteal vessels,
brachial and radial arteries. They
were amputated after a failed attempt
revascularization performed beyond 6 hours
after trauma.

Conclusion. Vascular injuries are usually
overlooked in our environment, and we would
recommend a vascular exam in patients with
penetrating injuries to the limb to avoid missing
them.
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Résumeé
Introduction L'incidence des lésions
vasculaires périphérigues au Cameroun

et trés probablement en Afrique Centrale
reste indéterminée car peu d’études ont été
consacrées au traumatisme des vaisseaux
dans notre environnement.

Matériel et méthodes : nous avons recensé
rétrospectivement tous les cas de traumatisme
vasculaire traités au centre hospitalier
universitaire de Yaoundé de 2007 a 2010.
Ont été exclus tous les patients avec des
écrasements de jambes et des amputations
traumatiques. Les dossiers ont été analysés
pour les facteurs démographiques, la nature
du traumatisme, la Iésion vasculaire observée
ainsi que le traitement appliqué.

Résultats : nous avons retrouvés 12 patients
sur 2436 traumatismes donnant une incidence
de 0,5%, parmi lesquels 11 hommes et une
femme, 'age moyen était de 28,5(18-55) ans.
Tous les patients ont été victimes d’une plaie
pénétrante. Neuf patients ont été référés au
stade de complication apres une latence de 6
sem a 2 ans aprés le traumatisme. Les trois
patients vus en urgence présentaient des
lésions des vaisseaux poplités et des artéres
brachiale et radiale, ils ont du étre amputés
a cause du retard de la prise en charge et du
manque d’équipement adéquat. Cing patients
présentaient une fistule arterio-veineuse, 4
patients des pseudos anévrysmes tous opérés
avec succes.

Conclusion:Lestraumatismesvasculaires sont
souvent méconnus et nous attirons I'attention
de tous les médecins dans notre contexte
sur limportance de I'examen vasculaire en
urgence en cas de plaie pénétrante au niveau
des membres.

Mots clés traumatisme- pénétrants -
vasculaire- pseudo-anevrysme- fistule artério-
veineuse-périphérique
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Introduction

Peripheral vascular injuries are very common
and result most often from penetrating
wounds'™3. The management of these lesions
is a big challenge for practitioners because it
requires urgentactionto preserve vital prognosis
and reduce morbidity. In addition, some severe
lesions present only with occult symptoms and
signs and are often overlooked, manifesting
later by signs of vascular insufficiency, pseudo-
aneurysm or arteriovenous fistula'3. Vascular
lesions are readily combined with other injuries
or enrol in a context of multiple injuries. Other
lesions, often impressive, then mask the
vascular wound with a consequent increase in
morbidity and mortality. The actual incidence of
these lesions in Cameroon and Sub-Saharan
Africa is unknown because few studies have
been published on this topic. However, the
increase of criminality in Cameroon with
common increasingly use of firearms and
bladed weapons has increased the incidence
of vascular lesions*.

Like in most developing countries, Cameroon
lacks effective resources for the management
of emergencies, especially trauma related
emergencies, theresultbeinglate arrival ofthese
patients in health centres and moreover, we
lack qualified human resources. Some vascular
lesions, often obvious, thus pass unnoticed.
Effective management of vascular lesions must
be immediate and involves early recognition
of these lesions. To these shortcomings, are
added the existence of traditional caregivers
who attract a large number of patients and
the lack of health insurance, which often delay
the care of these patients even when the
diagnosis is made early. These diagnostic and
therapeutic delays result in the production of
irreversible ischemic lesions that can lead to
functional impairment or amputation °. The aim
of this study was to report our experience in the
management of peripheral vascular traumatic
lesions and to describe the symptoms and signs
that may raise suspicion about the existence
of a vascular injury in our environment where
infrastructures and qualified medical resources
are often lacking.

Patients and Methods
From July 2008 to December 2010, we



retrospectively reviewed the medical records of
all patients admitted for a penetrating peripheral
vascular trauma in civil life at the University
Teaching Hospital of Yaoundé. We included in
the study all patients with traumatic injury of
peripheral vessels with or without associated
lesions and whatever the delay occurred.
Patients with crushing injuries or patients
who required amputation at admission were
excluded. The diagnosis was essentially clinical:
pulselessness, coldness of the extremity, pain,
paresthesia, paralysis, pulsatile mass, bruit or
thrill, wound in the anatomical region of the
vessels, important bleeding and a non- healing
wound with bloody discharge without signs of
infection.All patientunderwentopen surgery and
vascularrepair consisting of direct suture in case
of lateral wound,anastomosis when the defect
was less than 2 cm and beyond, we realised an
inverted saphenous graft interposition for larger
defects. The non-vital vessels were ligated.
In case of associated lesions, vascular repair
preceded the treatment of other injuries. Large
veins were always repaired. Postoperative
follow-up was essentially clinical.

Case notes of all the patients were reviewed
for demo- graphic profile (age, gender), time
to admission, mechanism and location of
injury, types of lesions, associated injury,
repair techniques and results of treatment.
Statistical analysis was performed using SPSS
9.0 software and the study received approval
from the Ethics Committee of the University of
Yaoundeé |

Results

Demographics

From July 2007 to December 2010, we
identified 2,436 trauma patients including 12
with penetrating peripheral vascular injury of
the civil life giving a prevalence of 0.5%. There
were 11 men and one woman with a sex ratio of
11. The mean age was 28.5 (18-55) years.

Mechanism of
consultation

All patients were victims of a penetrating wound
of a peripheral vessel: 4 by gunshots and 8
by bladed weapons. The consultation periods
ranged from 1 day to 2 years (Table ). Only
three patients were seen at the moment of

injury and time to
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the trauma in acute situation, the other 9 were
received after complications have occurred
(Table II).

Sites and types of vascular injury

Four (33.33%) patients had aninjury to the upper
limb, 7 (58..33%) patients to the lower extremity
and one (8.33%) patient had an injury to the
temporal region. There were 5 femoral lesions,
2 brachial, 2 popliteal and one lesion each of
radial, ulnar and temporal arteries (Table 1).
Eight patients had associated venous lesions
including 5 cases of arteriovenous fistulas
and 3 cases of venous lesions accompanying
arteries. Four of the five femoral lesions
were associated with an arteriovenous fistula
between the femoral vein and deep femoral
artery and complicated with a pseudo aneurysm
at the bifurcation. A 22-year-old man had an
arteriovenous fistula between the brachial artery
and the vein comitans associated with a giant
pseudo-aneurysm of the vein comitans (Figure
1). Patients seen at the stage of complications
had a pulsatie mass of variable diameter
(pseudo-aneurysm) sometimes associated
with a tremor (thrill) in the case of arteriovenous
fistula and sometimes chronic bleeding without
signs of infection.

The 3 patients seen immediately after the
accident (from 20h to 48h after the injury)
showed obvious signs of ischemia: pain,
coldness, pulselessness, paraesthesia and
paralysis, in addition to massive bleeding.

Associated injuries
Nerve lesions were found in a patient in the
upper limb (median and radial nerves at the
elbow) and two patients with popliteal lesions
had communitive fractures of the femoral
condyles.

All other patients with complications had
isolated lesions.
All diagnosis were done clinically: duplex
ultrasound scanning is available in some places
in Yaoundé but not in an emergency setting and
it is expensive, so very few patients can afford
to pay for it.

Treatment
Reconstructive surgery was performed for all
lesions of large vessels (Table Ill). Regarding



arterial lesions, we used a saphenous vein
interposition in 3 cases, repair (suture and
anastomosis) in 5 cases and a ligation was
performed for isolated lesions of radial, ulnar
and temporal arteries. All large veins were
repaired.

At the femoral level, we had in one case to tie
the deep femoral artery because of bleeding
and difficulties during surgery but the femoral
vein was repaired. This ligation had no impact
on the limb irrigation.

In patients with acute lesions, two had combined
lesions of the popliteal artery and vein with
communitive fractures of the femoral condyles
secondary to gunshots. The repair took
place respectively 20 and 96 hours after the
trauma. We used saphenous vein taken from
the opposite side in both cases to repair the
popliteal artery with a simple repair of the vein.
Not having been able to realize a thrombectomy
due to lack of Fogarty catheter, we refrained to
perform a fasciotomy.

Outcomes

We had no deaths. Nine patients with chronic
complications had a favourable evolution with a
mean length of hospital stay of 3 days duration.
All three patients seen acutely were amputated
and the mean length hospital stay was 2 weeks.
The two patients with popliteal lesion associated
with femoral condyle fractures developed wet
gangrene requiring amputation respectively
four days and one week postoperatively. A
patient with a partial amputation secondary to a
machete had a transection of the brachial and
radial arteries associated with a lesion of the
median and radial nerves at the elbow and had
an amputation two days after a failed attempt
revascularization performed 24 hours after the
trauma. This give an amputation rate of 100%.

Table I. Demographics of HIV positive and HIV
negative patients

consultation patients

0-2days 03 25%
<1 month 01 8.33%
1-3months 06 50%
3months-1 01 8.33%
year

>lyear 0l 8.33%
Total 12 100%
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Table Il: Mecanisms of injuries

Mecanism Number of  percentage
patients

Gunshot 04 33.33%

Bladed weapons 08 66,66%

(knife, machete,

rasor)

Total 12 100

Table IlI: Type, location of lesions and type of
surgical treatment

Number Location Procedure
of cases

Isolated pseudoancurysms 3

Type of lesions

Temporal, radial and ulnar
arteries

Ligation

Multiple 1
pscudoancurysms

Superficial femoral Resection and saphenous

interposition
Pscudoancurysm with 4
arteriovenous fistula

Deep  femoral
common femoral vein

artery - Repair of both  deep
femoral artery and femoral
vein

Resection  of venous
pscudoancurysm anc
artery repair

Amputation after attemp
revascularization

Brachial
comitans

Arteriovenous fistulaand 1 vein

venous pSCUdOﬂHCUTYSm

artery  —

Brachial ~ and radial vessels
(1), popliteal vessels (2)

Artery and vein wounds 3

Figure 1. Posttrat/c n‘r/t;;enous f/sula between the
brachial artery and the vein comitans with a large pseudo-
aneurysm and massively distended superficial veins;

Discussion

Very few studies have been devoted to vascular
trauma in Sub-Saharan Africa in general
and in Cameroon in particular and peripheral
vascular lesions are often overlooked in this
sub-region [1]. Male predominance due to the
predominance of trauma in general in men
compared to women is the same as in the
literature 68, The young age of our patients is
also found in several studies™* 8. All vascular
lesions identified in this study are the results
of penetrating wounds. This is consistent



with literature data where penetrating injuries
represent more than 2/3 of injuries in the
limbs . Mommsen et al. ¢, however, found
penetrating wounds in only 31.8% of cases and
Jawas et al. 7 reported stab lesions in 57% of
cases. These findings in our series, although
in the line with that of many authors, could
be explained by the increase in criminality in
our country associated to an increase use of
firearms (4 cases) and bladed weapons (8
cases). There is a preponderance of the lower
limb lesions as reported in the literature 267910,
We have found only 3 cases associated with
bone and nerve lesions.

Bone and nerve lesions have been the most
commonly reported associated lesions in
several publications 27 Aduful et al. in Ghana
" found further significant muscle injuries in
21.2% of cases.

We collected a large number of late
complications (9 cases) with respect to acute
vascular injuries (3 cases). If these findings
have become rare elsewhere, they reflect the
weakness of our health system where signs
and symptoms of vascular diseases are not
well recognized by unqualified personal. All
these patients have consulted at the time of
the injury in an emergency basis and 7 out of 9
patients who presented with late complications
have been transfused 2 to 4 units of blood at the
time of accident without raising suspicion about
the possibility of a vascular injury. Patients
were referred to us when a complication
became visible and troublesome (Figure 1)
and in most cases there were bleeding pseudo
aneurisms. This late diagnosis has been
described by Adulful et al. in Ghana ' and is
due to unavailability of vascular surgeons in
our country where there are few specialists all
concentrated in the only city of Yaoundé.

Of the 5 patients with femoral lesions, 4 had
an arteriovenous fistula just after the division of
the common femoral artery between the deep
femoral artery and the femoral vein; lesion rarely
reported in the literature. One of the patients in
this serie have been reported an unusual case
of giant pseudo-aneurysm of the vein comitans
following a posttraumatic arteriovenous fistula
between this vein and the brachial artery with
distension of all the superficial veins and painful
swelling of the upper limb '".We found a reported
case of arteriovenous fistula between brachial
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artery and vein comitans with an expansion of
the artery rather than the vein as in our case 2.
Venous pseudo-aneurysms are rarely reported
in the literature ™.

Given the lack of appropriate and complex
infrastructures such as arteriography, MRI
angiography and the fact that CT angiogram
and doppler ultrasound are not always available
in emergency, our diagnostic approach was
essentially based on clinical, in particular, the
six P’s of ischemia: pain, pulselessness, pallor,
paraesthesias, poikilothermia and paralysis.
The existence of these signs reinforces the
diagnosis, but they are not always present.
Clinical signs of vascular injuries can be
divided into hard signs, for which predictive
positive value of vascular injury is close to
100% ' and soft signs with possibility of
arterial injury. Hard signs include distal cold
ischemic extremity, absent pulses, bruit or
thrill, expanding or pulsatile haematoma and
pulsatile bleeding. Soft signs are made up of
nonexpanding haematomas, paraesthesia/
paresis, shock (unexplained by other injuries),
decreased pulses and proximity of penetrating
wound to major vascular structures. In these
clinical signs of vascular disease which were
frequently found in our patients, we have
added limb isolated penetrating wound,
major bleeding requiring transfusion, and
persistence of haematic drainage at the level
of a penetrating wound beyond ten days and
in the absence of obvious infectious signs.
Complementary  investigations  whenever
possible and affordable may be done in some
centres in chronic lesions with arteriovenous
fistula or pseudo-aneurysm, in acute settings
and in the presence of major signs of vascular
injury, these examinations whose contribution
is not always important in therapeutic decision
urgently, have no interest. They could further
delay an urgent lifesaving treatment procedure.
Although we can recognize with some authors
that angiography is useful to locate the vascular
lesion in case of multiple external injuries °,
however, clinical examination has proved its
primacy on diagnostic arteriography in the
diagnosis of acute vascular lesions as reported
in some studies 167,

All patients were operated by open surgery.
If endovascular techniques (embolization,
stenting) are widely used in the Western world



for some vascular injuries '8, open surgery keeps
a place of choice for many authors with good
results 2%, However, endovascular techniques
in properly selected patients offer many
advantages. They reduce operating time
and blood loss, limit dissection of bruised
or injured tissues by the initial trauma and
allow access to hard-to-reach areas with
good safety and acceptable efficiency °. In
cases where the final repair is not possible,
they allow control of bleeding or damage
and facilitates the surgical procedure 1°
Our results were satisfactory with 9 cases of
favourable outcome after surgical repair of
damaged vessels. However, we noted 3 cases
of amputations in the 2 patients with popliteal
lesions and the patient with brachial artery
injury. The rate of amputation was 100% in
acute setting very far from the one reported
in the literature '381011  Revascularization
procedure failed because patients came in late,
they were operated more than 20 hours after the
injury, there was no Fogarty catheter to remove
distal clots. These patients had associated
injuries, bone lesions for the first two and
nerve for the third and were operated beyond
the recommended time. The association with
other lesions, particularly bones and nerves
and the delay of treatment are the main risk
factors for amputation found in the literature *
38,1012 Some lesions as popliteal artery injury
have a high risk of amputation that may exceed
50% in the study of Li et al. '°. To the reported
risk factors of amputation in the literature,
we can add local risk factors such as poverty
which often prolongs the time of consultation
and treatment, ignorance of acute injury by
unskilled medical staff and lack of adequate
equipment. In this environment where expertise
and technical resources are lacking, the focus
should be on popularization of vascular surgery
which involves teaching and funding by the
government to improve the management of
trauma in general and vascular injuries in
particular.

Conclusion

Peripheral vascular injuries are often overlooked
and most patients are received at the stage of
complications despite the often obvious clinical
signs and this because of poverty and lack of
skilled human resources. The management
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faces the same difficulties that adds
technological backwardness. Despite these
failures, the management of these injuries can
be performed in Cameroun with results closed
to those reported in the literature. Hope lies in
the creation of a sub specialization in vascular
surgery.
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