Peripheral Arterial Injuries
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Summary Ozet

Objective: This study was conducted to evaluate the effe Amag: Bu calsmada periferik arter yaralanmalarinda d:
ischemic interval, localization of injury and acqosmy- bltlnligunin sglanmasinda; gecen iskemik sire
ing pathologies on the outcome of arterial recargiting travmanin lokalisazyonununslik eden yanda patoloj-
in peripheral arterial injuries. lerin etkisi aratiriimistir.

Institution: Mersin University Medical Faculty, Mersin St Galismanin Yapildigi Yer: Mersin Universitesi Tip Fakiilse
Hospital Mersin Devlet Hastahanesi

Materials and Methods: One hundred and eighteen pati Materyal-metod: 1997-2001 yillari arasinda Mersin Uniser
were treated between 1997 and 2001 for peripheral a tesi Tip Fakultesi ve Mersin Devlet Hastahane
terial injuries in Mersin State Hospital and Mer&ini- periferik damar yaralanmasi dceniyle 118 hasta ted
versity, School of Medicine. 89 patients (75.4%) htat edilmistir. 89 hastada (%75.4) delici ve kesici aletayar
wounds, 18 patients (15.2%) had gunshot woundsl & lanmasi, 18 haada (%15.2) atdi silah yaralanmasi
patients (9.3%) had blunt trauma. The most affestied 11 hastada (%9.3) kunt travma saptapimiEn ¢ok etk
were femoral arteries in 47 patients (39.8%), biedchr- lenen damarlar 47 hastada (%39.8) femoral arfeha2
teries in 27 patients (22.8%) and popliteal arteie1¢ tada (22.8) brakiyal arter, 19 hastada (%16.1) ifeq
patients (16.1%). Resection and encetmt anastomos arterdi. 56 hastada (47.4) rezeksiyon ve uc¢ ucatano
in 56 patients (47.4%), sapheneous vein graft poEr moz 21 hastada (17.7) safen ven interpozisyonu
tion in 21 patients (17.7%eand ligation in 13 patier hastada (11.1) ligasyon uygulagtm. iki hasta glik
(11.1%) were performed. Two of the cases died @ eden kafa ve toraks travmalari nedeni ile kaybagiim
accompanying severe head and thoracic traumas. Sonug: Travmanin lokalizasyonu, gegen iskemik siire sli

Conclusion: Localisation of injury, ischemic interval a eden yanda patolojiler hastalardaki soou belirleye
accompanying pathologies are the main factors tifig temel faktorlerdir.

the outcome of patients.
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Peripheral arterial injuries constitute a major Materials and Methods

problem in vascular surgery. Treatment should aim One hundred and eighteen patients were
to control the hemorrhage and constitute arterialtreated in Mersin University, School of Medicine,

continuity. Interventions done in the early times Department of Thoracic and Cardiovascular Sur-
were aiming solely to save the lives of the paient gery and Mersin State Hospital who admitted with
By gaining experience in civil life and in wars and peripheral arterial injuries between 1997 and 2001.
combination of this experience with the parallel 109 (92.3%) of the patients were male and 9
advances in surgical techniques have pulled down(7.6%) were female. Patients’ ages ranged from 8
the mortality and morbidity rates to acceptable years to 64 years. 90 patients (76.2%) admitted to
limits with satisfactory results (1-7). the hospital within the first 12 hours after injury
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while other 28 (23.8%) came between 12-36 hoursTable 1 Etiology of the injuries.
after the event took place.

Patients who were thought to have arterial in- Type of Injury _ n %
Lo but Id not be t forward with certaint Sharp and Penetrating instruments 89 75,4
juries but cou - pu ward wi iNtY Gunshot 18 152
were also evaluated with Doppler ultrasonographyBlunt Trauma 11 9,3
or by angiography when needed. Total 118 100

In surgical interventions, the primary goal was
the simple reconstruction of the arterial contiuit
but when this did not seem possible, other tech-tapje 2 Localisation and frequency of the inju
nigues such as resection and end to end anastomyessels.
sis, graft interposition or ligation were also per-

formed. Vena Saphena Magna (VSM) was preferredLocalization n %
for graft interpositions. The distal segments @ th @?gﬁéfg %7 12-58
wounded arteries were routinely controlled by Fo- ragial + Ulnar a. 27 16.9
garty catheters and irrigated with heparinisedeali  Femoral a. 47 39,8
o . Popliteal a. 19 16,1
Venous continuity was also tried to be estab- ant. and post. Tibial a. 3 2,5
lished in patients with concomitant vein injuries. Total 125 100,0

When patients with bone fractures admitted within * Radial and ulnar arteries were both injured ipefients.

6 hours from the injury and did not have signifi-

cant ischemic findings in their extremities they

were assigned to be examined by orthopedics de- Venous injuries in 24 (20.3%) and bone frac-

partment for external fixation to stabilize the ex- tures in 17 patients (14.4%) were accompanying
tremity. Protective fasciotomy was performed in the arterial problems. Venous ligation was per-
patients who admitted after six hours from the formed in 7 patients (5.8%). External fixations

event with accompanying venous injury, fracture were preferred in bone fractures. Resection and

or large tissue defects. end-to-end anastomosis was the mostly applied
technique in 56 (47.4%) of the patients (Table 4).
Results Five (4.2%) of the patients have undergone

Most of the arterial injuries were stab wounds extremity amputation. Bleeding due to infection in
(Table 1) When the injured arterial sites reviewed 3 (25%) and compartment Syndrome in the other 2
it is found out that the most commonly injured (1.7%) were the reasons for amputation. These
arterial site was the femoral arterial site follawe cases also had accompanying venous injuries’ |arge
by brachial and popliteal arterial sites (Table 2). tissue defects and bone fractures. Among the am-

The arterial lesions encountered in Surgical eXplo-putation group pop|itea| arterial injuries were in
rations are outlined in Table 3. the first place (Table 5).

Table 3.Distribution of the lesions.

Lesion Penetrating Blunt n of patients % of patients
Partial or total cut 97 6 96 81,3

A-V fistulae 7 0 7 5,9

False aneurysms 10 1 11 9,3
Others 0 4 4 3,3

Total 114 11 118 100

* Contusion, compression, occlusion.
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Table 4 Methods of surgical management. across due to terrorism, vandalism and accidents in
industry or traffic (2,4,5,11,12). In literature rgu

Type of repair n % shot wounds were at the first place but in our se-
Primary repair 11 9,3 ; R

Resection and end to end anastomasis 56 474 ries, the mostly encountered injuries turned out to
Vein interposition 21 17.7 be stab wounds (1,2,4,5,13). Due to the character
Patch angioplasty 8 6,7 of the wounds, the lesion was complete or incom-
Ligation 13 11

plete cut. Although the lesion remained mostly

i . ) limited to arteries in stab wound injuries, bone
* Radial and ulnar arteries were both evaluatedha ¢am N C e .
operation in 7 patients. fractL_Jr_es,_ vein injuries, nerve injuries and soft t
sue injuries frequently accompanied blunt trauma
or gunshot wounds (1,5,8,9,11,12).

One hundred and one patients (85.5%) had a  Peripheral arterial injuries are seen more than
functional extremity after surgical treatment. Also the great arterial injuries (2, 4). Femoral artisrg
progressive recovery from the neurological sequelsiong and superficial artery yet explaining the rea-
in 8 of the 17 (14.4%) patients who had preopera-son why it is injured more frequently than the oth-
tive neurological deficits was seen. The permanenters (6). Our series shows concordance with the
neurological sequels were found out to be due tojiterature but our radial and ulnar arterial injury
nerve injuries caused by the trauma for the remainrates (16.9%) differ from other civilian series
ing patients. The mortality rate in this series was(%5.6, %3.4) (2,3). This group consisted of drug

1.6% (2 patients). Head and thoracic trauma seenapusers and alcoholics who had history of hitting
to be more responsible for the death rather thano glass windows.

their arterial injuries.

A-V fistulae repair 9 7,6

Patients who had clear findings of arterial in-
jury (active bleeding, absence of pulse, pulsatile
hematoma, thrill, bruit) were taken to surgery in
emergency. In suspicious situations, the patients
were taken to Doppler ultrasonography or to angi-
vascular injuries and arterial reconstructions Wereugraphy. Some authors have pointed out that
performed in only 3% of the wounded. As a result, poppler ultrasonography is as sensitive and specif-
amputation rates reached as high as 47-81% (8)ic a5 angiography. Pathologic flow patterns can be
During Korean and Vietnam wars, arterial and getected easily and a 10% reduction in ankle-
venous reconstructive methods were fancied resultyachial index is considered to be abnormal (11).

ing in decreased amputation rates as low as 8% (2)some authors believe that peripheral angiography
Nowadays, it is less than 5% due to experienceis 5 myst (2,5,12). There is still a debate in diag
gained in wars, lessened intervention time, use Ofnostic methods (5,7,11). As noted in other studies
wide spectrum antibiotics and use of vascular ggection and end-to-end anastomosis was the most
grafts (2,4,6,8-10). applied method in our series, too (1-7,9,11,12). If
Peripheral arterial injuries today are not en- there was a tension at the anastomosis site graft
countered as often as in wars but we can still coménterposition was applied. We preferred VSM as

Discussion
During first and second world wars ligation
happened to be the first choice for the treatmént o

Table 5. Etiology and localisation of the arterial lesion®xtremity amputated patients.

Type of injury Popliteal a. Femoral a. Brachial a. otal
Blunt trauma 2 1 1 4
Sharp and penetrating instruments 0 0 0 0
Gunshot 1 0 0 1
Total 3 1 1 5
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the graft due to its resistance to infections arit s  others recommend to follow the progress and to
able caliber. Martin et al. expressed the rate ofdecide accordingly (2,5,6,9). Although Abouezzi et
success with the PTFE grafts at the femoral andal stood against fasciotomy, the rate reached to
iliac sites to be as good as the VSM but also62% in popliteal site injuries (12). We performed
pointed out that VSM should be the first choice at seven peroperative and six postoperative fascioto-
the popliteal site (5). For the forearm and leg, wemies in our series. Direct amputation is suggested
preferred ligation if one of the arteries were @tta in the lower extremities when muscle infarct is
and there was no evidence of ischemia. In the presdiagnosed in more than two compartments (12).
ence of ischemia, the artery was reconstructed withWe performed extensive debritment in patients
separate sutures under magnifying loupes (2,3,5with accompanying soft tissue injuries aiming to
13). stand against infection and tried to cover the wasc
The accompanying pathologies and the lar structures with regional muscles and soft gssu

elapsed ischemic interval are the determining fac-25 much as possible. Unfortunately, three patients
tors on the outcome of peripheral arterial injuries with bleeding due to infection and two patients due
(1,2,4,6,7,9,11,12). Vascular continuity should be 0 compartment syndrome were referred to ortho-
established in venous injuries. A corrupted venousP€dics for amputation. These patients were mostly
circulation results in increased venous pressute anthe ones having occult trauma with complex popli-
venous peripheral resistance that are the determit€@! artery injuries (Table 5). The results of the

nants in the deterioration of arterial circulation POPliteal arterial injuries today are worse thae th
(2,6,7,9,10). There are reports forwarding that other sites. It seems that the reasons for thishare

ligation at iliac or femoral or even at the pogite lack of collaterals at this site and anatomic weak-
vein are well tolerated and arterial circulation is N€SS to save the popliteal artery (3-6,11,12).

not affected (1,7). Contrarily, many authors indi- Sfeir et al have put forward that according to

cate the importance of venous circulation at thetheir data obtained during the war in Lebanon, the
popliteal site for a healthy perfusion of the limb hemodynamic state at the time of admittance,
(2,5,7). It is very well known that venous insuffi- elapsed ischemic time and accompanying patholo-
ciency ensues very often in reconstructive inter-gies are more important than etiology, localization

ventions (2,12). We tried to keep the continuity of and existence of infection for amputations (7). The
the venous system in our series. We used the VSMschemic time in our five patients who underwent

when needed. We found it obligatory to ligate the amputation was over 6 hours.

veins in 7 patients (5.9%). _
: : Conclusion
We forwarded the patients to orthopedics de- : :
According to our knowledge and experience

partment who presented within 6 hours from the . . . .
. . . . the outcome of peripheral arterial surgical inter-
event and did not have signs of ischemia at the

extremity. The orthopedists used external fixatesvemIonS are strictly dependent on:

for fixation. External fixates are recommended for ¢ Ischemic time elapsed.

their easy application, low infection rate and low « The etiology and localization of the trau-
tissue damage rate (2,6,7). Reynolds et al reported ma,

that there is no difference in infection rates be-

tween the external and internal fixates (1). * Reconstruction of the accompanying pa-

] thologies
Two important factors that affect the outcome

postoperatively in complex injuries are increase in REFERENCES
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