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Trauma to arteries of the forearm

Work carried out at the “Hospital das Clinicas”, Medical School of the Sdo Paulo University, Sao Paulo.

Trauma to arteries of the forearm corresponds to 20% of total arterial trauma. The authors analyzed 24 patients
with non iatrogenic trauma of the forearm arteries, cared for from January 1987 to December 1990.

All patients were male, trauma by penetrating instrument was the most frequent, with 21 cases (87.5%), absence of
pulses was the most frequent clinical manifestation (62.5%), fifteen patients did not present ischemic manifestations
(54.2%) and half of the patients did not exhibit neurological symptoms. Injury to only one artery was found in 11 cases,
five of them in the radial artery (20.8%), five in the ulnar artery (20.8%) and one in the interosseous artery (4.2%).
Concurrent injury to the radial and ulnar arteries was found in 13 cases (54.1%). Regarding nervous impairment, injury to
the radial nerve was found in four cases (16.6%) and of the median and ulnar nerves, one case in each (4.1%).

All patients with concurrent injury to the ulnar and radial arteries (13) were submitted to arterial restoration. The 11
patients with injury to a sole artery of the forearm were managed as follows: ligature of the interosseous artery in one
case, ligature of the radial artery in four cases, raphe of the radial artery in one case, ligature of the ulnar artery in three
cases, restoration of the ulnar artery using a segment of the v. saphena in the two
cases in which the Allen test had been positive.

One patient died in the immediate postoperative period as a result of multiple organ failure due to polytraumatism.
Preservation of the member was attained in 23 patients (95.8%) and the sole amputation, was due to extensive
traumatism of the soft tissues with severe infection and systemic impairment.

UNITERMS: Ulnar artery, radial artery, vascular surgery, wounds and injuries, trauma.

of all arterial trauma and up to 40% of these,

when restricted to the upper member(5). Initially
trauma might not be perceived because most patients do
not exhibit signs of ischemia (10).

As ligature of the radial and ulnar arteries, frequently,
has no significant aftermaths, literature on the subject is
scarce (9).

In this study we propose to analyze trauma to the
forearm arteries, in Brazil, where primary agent is
caused by perforating injuries (due to cutting instru-
ments, cold steel or glass), resulting in a peculiar stat-
istic on surgical procedure and evolution at postopera-
tive stage.

T rauma of the forearm arteries corresponds to 20%
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CASUISTRY

Twenty four patients with non iatrogenic trauma of
the forearm arteries were treated, admitted at the Emerg-
ency Ward of the “Hospital das Clinicas™ (General Hospi-
tal) of the Medical School of Sdo Paulo University, be-
tween January 1987 and December 1990.

Age ranged from 5 to 42 years, with a mean of 26
years, all were males. Sixteen patients (66.7%) were white
and eight negroes (33.3%).

Trauma by penetrating instrument was the most fre-
quent, 21 cases (87.5%), 17 (70.8%) caused by cutting
instruments and four by firearm wounds. Closed trauma
was found in three cases (12.5%), all associated to frac-
ture of the forearm bones.

Clinical manifestations caused by arterial injury are
detailed on Table 1, absent pulses being the most frequent
one. Reduction of perfusion or of temperature in the in-
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jured member was considered as mild ischemia, and the
presence, besides the above manifestations, of motor or
sensorial disorders in the injured member, was considered
severe ischemia.

Table 2 shows the distribution of patients according
to the level of ischemia.

Distribution of patients according to neurological
manifestations is reported on Table 3. Four of the patients

Table 1
Distribution according to clinical manifestations
Patients
n=24

Clinical Symptoms N %
Absence of pulses 15 62.5
Ischemia of member 11 458
Bleeding 5 20.8
False aneurysm 5 20.8
Hematoma 1 4.1

Table 2
Distribution according to level of ischemia

Patients
n=24
Level of ischemia N %
Absence 13 54.2
Mild 6 25.0
Severe 4 16.6
No evaluation possible 1 4.2
Table 3
Distribution according to neurologic
manifestations
Patients
n=24
Neurological manifestations N %
Asymptomatic 12 50,0
Plegia 5 20.8
Paresthesia 3 125
Paresis 1 42
No evaluation possible 3 12.5

The right side was more often affected, in 16 opportunities (66.6%).
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were not evaluated because they were in a state of coma,
as result of cranio-encephalic trauma or of intoxication
by an exogenous agent.

At clinical examination, feeling of pulses in the
injured member was normal in 8 cases (33.3%). Ab-
sence of pulses, from the brachial down was found in
2 (8.3%), radial pulse was absent in 2 (8.3%),and in 2
others, ulnar pulse was absent, (8.3%) and both pulses
absent, radial and ulnar, in9 cases (37.5%). Evalua-
tion of one patient could not be performed due to
hemodynamic fluctuation.

Prior to surgery only one patient, a victim of
multiple penetrating trauma, was submitted to
arteriography.

Intra-surgical examination, elicited isolated injury of
one artery in 11 cases, five to the radial artery (20.8%)
five to the ulnar artery (20.8%) and one to the interosseous
artery (4.1%). A simulataneous injury of the radial and
ulnar arteries was perceived in 13 cases (54.1%). Regard-
ing nerve impairment, injury to the radial nerve was found
in 4 cases (16.6%) and one case of each,to the median and
ulnar nerves (4.1%).

SURGICAL PROCEDURES

All patients with concurrent injuries to the arterial
and ulnar arteries were submitted to arterial restoration. In
eight of them the chosen procedure was restoration of the
ulnar artery with a segment of the vena saphena magna,
withdrawn on its distal portion, near the medial malleolus,
with ligature of the radial. In two a bridge of both was
performed. In two cases primary arterial anastomosis was
performed , bilateral in one of them, and in the other,
solely in the ulnar artery, because of the extensive injury

Table 4

Surgical procedure carried out in relation to
location of the injury

Artery N Uni-  Bi- Raphe Uniarterial Biarterial Ligature
arterial arterial anasto-  anasto-
graft  graft mosis  mosis
Radial 5 1 4
Ulnar 5 2 3
Inter-
0Sseous 1 }
Radial
+Ulnar 13 8 2 1 1 1
Total 24 10 2 2 1 1 8
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to the radial artery. In the last case, suture of the ulnar
artery could be instituted, ligature of the radial artery be-
ing the favored choice.

The 11 patients with isolated injury to one artery of
the forearm, after the Allen test was undertaken, were
treated as follows: ligature of the interosseous artery in
one case, ligature of the radial artery in four cases, raphe
of the radial artery in one case, ligature of the ulnar artery
in three cases, restoration of the ulnar artery using a seg-
ment of the saphena in the two cases in which the Allen
test had been positive.

Fasciotomy was used in five patients (20.8%) three
with large wounds at the forearm and two with an over 24
hours ischemia, prior to vascular restoration.

RESULTS

In the three patients who underwent a concurrent
restoration of the two arteries (two with venous graft and
one with primary end to end anastomosis), one restoration
suffered thrombosis, while in the other, restoration con-
tinued to be functional.

One patient died in the immediate postoperative per-
iod because of multiple organ failure caused by
polytraumatism.

Preservation of the member was attained in 23 patients
(95.8%), the sole amputation was due to extensive trauma to
the soft tissue with severe infection and systemic impair-
ment. At hospital discharge, all patients presented good per-
fusion in the damaged extremity, however three patients
(12.5%) presented some functional deficiency of the impaired
member as a result of injury to peripheral nerve.

DISCUSSION

Penetrating trauma by splinters, through impact
against glass panes as well as through cutting instruments
(knife and dagger) is, in literature, the main cause of
traumatism to the forearm arteries, while trauma to the
forearm arteries associated to bone fracture are less fre-
quent (1). Most traumatisms reported in this paper were
due to trauma by penetrating instruments.

Arterial trauma in the forearm is diagnosed at clini-
cal examination. Because of the superficiality of these
arteries, absence of pulses, ischemia, local bleeding and
heart murmurs in arterial passages are much more evi-
dent.

It is noteworthy that given the profuse collateral cir-
culation of the forearm, injury to one of the arteries sel-
dom brings about ischemia of the hand. Nevertheless, in
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about 20% of the anatomic parts incomplete arcus palmaris
were found (3). That is why, application of the Allen test
(7) is important, in which, should there be incomplete
arcus palmaris, compression of one of the arteries at level
of the radial face of the pulse, is associated to ischemia of
the corresponding fingers.

Reports of the II World War experience, when ar-
terial traumatisms were treated solely by arterial liga-
ture, relate a 5.1% rate of amputation in injuries to the
radial artery, 1.5% for the ulnar artery and of 39% in
case of concurrent injury (4). Should only one of the
forearm arteries be injured, with no evidence of ischemia,
it might be ligated with little risk of sequelae (9). Such
was the approach used in 33% of patients in our casu-
istry.

In presence of ischemia or concurrent injury of the
radial and ulnar arteries, arterial restoration must be per-
formed. In three of the 11 cases with isolated arterial in-
jury (radial, ulnar or interosseous) perfusion of the hand
suffered alteration, therefore a graft with inverted saphena
was performed in two of them and a lateral suture in the
other. Of the 13 cases with injury to both arteries of the
forearm, for ten of the cases restoration of only one of the
arteries was undertaken. In the remaining three, restora-
tion of both was carried out, as ischemia of the fingers
persisted after repair of the first one.

As the ulnar artery is broader than the radial, it was
favored for surgical restoration.

The only surrogate used for arterial grafts was au-
togenous vena saphena magna, notwithstanding the usage
of synthetic prosthesis (6).

According to McCready, patients with injuries to
the forearm arteries, seldom require fasciotomy, done by
an extensive longitudinal incision in the flexor compart-
ment, which can be extended through the carpal ligament
until inside the hand (8). Only 20% of patients of this
study required such procedure, data compatible with lit-
erature (8).

Lower rates of neurological injury than in other se-
ries were observed in the current casuistry. Only 25% of
patients exhibited injury to peripheral nerve. In other care
centers this rate can reach up to 76%. When analyzing
the agents of trauma, a valid justification for such differ-
ence was found, as in the current series, 70% of injuries
were caused by knife or dagger, while in literature, the
most frequent cause is traumatism by splinters after im-
pact against glass panes, producing extensive wounds (2).

CONCLUSION

Patients with penetrating trauma to the forearm,
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should, before suture of the superficial wounds is per-
formed, undergo careful examination, with special atten-
tion given to signs of vascular injury. Diagnosis and early
management not only result in a higher rate of preserved
members, but also in a lower rate of functional defi-
ciencies of the impaired member.
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REsumo

O trauma de artérias do antebrago corresponde a 20% do total de traumas arteriais. Os autores analisaram 24
pacientes com trauma ndo iatrogénico de artérias do antebraco, atendidos de janeiro de 1987 a dezembro de 1990.

Todos os pacientes eram do sexo masculino, o trauma por agente penetrante foi o mais freqiiente, com 21
casos (87,5%), a auséncia de pulsos foi a manifestagéo clinica mais freqiiente (62,5%), quinze pacientes n&o
apresentavam manifestacdes isquémicas (54,2%) e metade dos doentes eram assintométicos do ponto de vista
neurolgico. Constatou-se lesao isolada de uma artéria em 11 casos, sendo cinco de artéria radial (20,8%), cinco de
artéria ulnar (20,8%) e uma de artéria interéssea (4,2%). Lesao concomitante das artérias radial e ulnar foi verificada
em 13 casos (54,1%). Quanto ao comprometimento nervoso, constatou-se lesdo de nervo radial em 4 casos
(16,6%) e de nervos mediano e ulnar em um caso cada (4,1%).

Todos os pacientes com lesao conjunta das artérias radial e ulnar (13) foram submetidos a restauragao
arterial. Os 11 pacientes com lesao isolada de uma artéria de antebrago foram tratados da seguinte maneira:
ligadura de artéria interéssea em um caso, ligadura de artéria radial em quatro casos, rafia de artéria radial em um
caso, ligadura de artéria ulnar em trés casos, restauragao de artéria ulnar com segmento de safena em dois casos
nos quais o teste de Allen foi positivo.

Um paciente faleceu no pés-operatério imediato devido a faléncia de maltiplos 6rgaos por politraumatismo. A
preservacao do membro foi obtida em 23 doentes (95,8%) e a linica amputagéo, se deveu a traumatismo de partes
moles extenso com infecgd@o grave e comprometimento sistémico.
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