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Difficulties in the diagnosis of isolated radial
artery injuries: a case report

Izole radial arter yaralanmasinda tam giicliikleri: Olgu sunumu
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Onkoldaki arter yaralanmalar1, periferik vaskiiler travma-
larin 6nemli bir kismini olusturur. Erken tan1 ve tedavi ge-
rek el fonksiyonlar1 agisindan, gerekse ekstremitenin ya-
sami agisindan ¢ok dnemlidir. Onkolda arter yaralanmala-
11 siklikla cam, bigak ve atesli silahlarla meydana gelmek-
tedir ve bu yaralanmalarla birlikte ek yaralanmalarin ol-
masi tanty1 kolaylastirir. Fakat, sundugumuz olguda (50
yasinda erkek hasta) kiiciik bir ¢ivi parcas: yiiksek enerji-
li cisim gibi davranip bagka bir hasar vermeden radial ar-
teri yaralamis; ulnar ve radial arter nabizlarinin normal
bulunmasi tan1 ve tedaviyi geciktirmistir. Bu yazida, teda-
visi basit olan yaralanmanin tanisinin konmasindaki so-
runlar giindeme getirildi.

Anahtar sozciikler: Arter/yaralanma/cerrahi; onkol/kanlanma;
onkol yaralanmasi/komplikasyon/cerrahi; radial arter/yaralan-
ma/cerrahi; yaralanma, delici/komplikasyon.

Arterial injuries of the forearm account for an important
fraction of peripheral vascular injuries. Early diagnosis
and treatment are important for both function and viabili-
ty of the extremity. Arterial injuries of the forearm most-
ly occur as a result of glass or knife cuts and gunshot
wounds and the presence of accompanying injuries may
facilitate the diagnosis. However, in this case (50-year-old
male patient), a piece of nail behaved like a high-energy
particle and injured the radial artery without any accom-
panying lesion. Detection of normal pulses in the radial
and ulnar arteries delayed the diagnosis and treatment.
This case report aimed to address difficulties in establish-
ing the diagnosis of isolated radial artery injuries.

Key words: Arteries/injuries/surgery; forearm/blood supply; fore-
arm injuries/complications/surgery; radial artery/injuries/surgery;
wounds, penetrating/complications.

Forearm vascular injuries are frequently seen in
the upper extremity and account for 20% of the vas-
cular injuries.” Most of these injuries are caused by
cutting and penetrating instruments like glass and
knife and the rest can be listed as firearm injuries,
iatrogenic injuries and suicidal attempts."” For the
successful treatment of acute vascular injuries, it is
essential to have a thorough knowledge of symp-
toms and vascular anatomy, the accompanying bone,
soft tissue and nerve injuries should be evaluated
carefully. The accompanying injuries quicken the
diagnosis and treatment, but in some cases like ours,
the presenting signs may start innocent and progress
to serious complications.

Case report

Fifty years old, right handed male patient present-
ed to our emergency department with complaints of
pain and swelling in his left forearm. One day ago,
while nailing a piece of wood, the nail head had bro-
ken and stuck into his left forearm. Just after the inci-
dent, the patient tried to stop the bleeding and dressed
his wound. Two hours later, pain and swelling devel-
oped and he went to a local hospital. Nothing was
done to explore or extract the foreign body, skin was
sutured and tetanus prophylaxis and empirical antibi-
otic treatment was given and a long arm splint was
applied. Twelve hours after the initial injury he went
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to another hospital but no further treatment was given
to the patient. Twenty eight hours after the injury he
presented to our hospital. His vascular surgery con-
sultation revealed normal ulnar and radial artery puls-
es with normal extremity circulation and he was
referred to our department.

The medical history of the patient was insignifi-
cant. He had a sutured wound of 1 cm on the trajecto-
ry of the radial artery in the left proximal forearm.
There was significant swelling, and tenderness. The
swelling had progressed to a more proximal region, to
the proximal part of the antecubital fossa and there
were no signs of infection. Distal ulnar and radial
artery pulses were palpable, nail bed capillary refill
was normal. When radial artery was compressed at
the wrist there were no changes in ulnar arterial pulse
fullness but when the same pressure was applied to
the ulnar artery, fullness of the radial artery decreased
significantly (Allen’s test could not be evaluated
exactly because of the swelling in the forearm.),
besides the patient had no neurologic deficits. The
elbow flexion was normal (although the patient had
pain after 90 degrees flexion), but the last 20 degrees
of extension was limited due to pain. The wrist range
of motion was normal with minimal pain. The foreign
body was visible at the two centimeters anterior and 1
cm lateral part of the proximal radius in AP and later-
al X-rays (figure 1). Whole blood count was normal.

He was diagnosed to have compartment syndrome
but as the etiology was still unclear, the sutures were
removed under local anesthesia and the incision was
extended (figure 2). The initial diagnosis was an arte-
rial laceration but it was not clear whether there was
an accompanying infection. There was a hematoma at
the wound site and upon removal of the hematoma,
abundant bleeding was started. Compression was

applied and the patient was transferred to the operat-
ing room. Exploration showed us that upon piercing
skin, subcutaneous tissue and brachioradialis muscle,
the nail head had lacerated about 80% of the radial
artery. The foreign body could not be found. The cut
ends of the radial artery were resected and the artery
was anastomosed using 8.0 prolene. Upon deflation
of the tourniquet, the vessel had antegrade filling and
no escape from the anastomosis site. A penrose drain
was left at the operation site and the wound was
sutured. At the first post operative week, the func-
tional examination was normal. There was minimal
increase of temperature, mild hyperemia and tender-
ness. These findings were consistent with infection,
so oral antibiotics and anti-inflammatory drug were
administered. The signs had improved at the second
week. The sutures were removed at the end of third
week. The patient had no functional deficits at the end
of 4th week. At postoperative 6th month both the
functions and examination findings were normal and
the patient had no cold intolerance.

Discussion

There are three types of arterial injuries; total
laceration, partial laceration and the type of injury in
which the vascular integrity is preserved. These
injuries are differentiated according to their degree
of criticity. Critical injuries end up with necrosis if
not treated with arterial reconstruction. Non critical
injuries do not end up with necrosis even if no
reconstruction is performed.” The fact that delayed
the diagnosis on our case is the non critical nature of
the isolated forearm arterial injury and neglecting of
the mechanism of injury. A high energy trauma pen-
etrating the forearm fascia is the first sign of a poten-
tial arterial injury and until otherwise is proved, it
should be approached as an arterial injury.”’ In our

Figure 1. (a, b) The head of the nail can be easily seen closed to the radius in oblique x-rays.
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Figure 2. The extended incision on anterior side of the left
forearm.The hematoma was evacuated and
then tourniquet was applied proximally. The
entry point of the head of nail is just in the mid-
dle of the incision.

case, the presence of pulses despite the enlargement
of the hematoma indicates the second problem dur-
ing the assessment. This kind of injuries, in the pres-
ence of adequate collateral circulation, sympathetic
tonus and vasomotor control mechanism may either
present as pain, paresthesias and weakness or
hematoma, pulsatile bleeding or ischemia. Distal
pulses are not reliable as they can be detected in as
much as 57% of isolated forearm arterial injuries
due to retrograde circulation from the collateral
route. Only in 7.6% of these, an acute arterial insuf-
ficiency is evident."?

Allen’s test, Doppler ultrasonography and arteri-
ography have an important role in the establishment
of diagnosis. With the suspicion of a radial arterial
injury, we also applied Allen’s test to our patient but
because of the extensive swelling and edema in the
forearm, we could not rely on our findings. We diag-
nosed the patient to have compartment syndrome
according to the examination findings but as we
could not define the cause, we had to explore the
wound site. Even if the probability of an infection
causing a compartment syndrome in 28 hours is low,
we could not exclude the infection. The drainage of
the hematoma, the detection of pulsatile bleeding
and so finding the exact cause, enabled us to make
an emergent arterial anastomosis as an appropriate
treatment for this patient.

There is an indication for reconstruction in all
critical arterial injuries. Indications are not as clear
in the non critical injuries, but reconstruction is
mandatory if there is accompanying neural injury.”
Reconstruction is important in the injuries of both

arteries in the forearm but the indications in isolated
injuries are not clear and these cases are treated with
ligation or primary anastomosis."**** In the case of
isolated arterial injuries of the forearm, in the pres-
ence of sufficient collateral circulation, ligation does
not cause ischemic squeals in the long term.® The
presence of a single artery distal to the elbow is suf-
ficient for functions, if this is the case, ligation espe-
cially in large contaminated wounds and in local
injuries, is a safe, easy to apply and cheap proce-
dure."">® In forearm arterial injuries although liga-
tion is a simple and easy solution, because of the
advances in microsurgical techniques and equip-
ments, if possible, microsurgical repair should be
done.” The possibility of injury to the remaining
artery should be kept in mind as this can cause a sig-
nificant compromise to the vascular supply of the
extremity."” In some cases, insufficiency of palmar
arc, reaching up to 20%, may increase the risk of
ischemia following single arterial injury and there-
fore necessitate vascular repair.” In some cases there
is the risk of thrombosis but even in the presence of
thrombosis, recannulation of the repaired artery
enables the development of collateral circulation and
should be done if possible.”

In conclusion as seen in our case, thorough eval-
uation of the extremity is extremely important even
in simple and innocent penetrating injuries. The
evaluation should start with obtaining a detailed
patient history including the mechanism of injury. In
this case presence of an unstoppable bleeding from a
small penetration site and the progressing swelling
of the extremity were the warning signs. The physi-
cal examination findings point to an arterial injury
and compartment syndrome. It is important to know
that the palpation of distal pulses do not exclude
arterial injury. In our experience another point to
draw attention is the neglecting of the compartment
syndrome in the presence of distal pulses. As seen in
this case, the progression to the compartment syn-
drome can be significant if treatment is delayed but
again as in this case if there is a high index of suspi-
cion, the wound site should be explored. The sur-
geon who does the exploration should also have
enough knowledge and capabilities of microsurgical
vascular reconstruction. We are against creating an
extremity with a single artery by ligation in isolated
arterial injuries and think that reconstruction is
mandatory in these cases.
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