
l”tc. I . Case I. (4) Anterior and (B) posterior views of the distal right forearm and hand
showing mulnnhified digits and open exposure of distal metacarpals.
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ACCIDENTAL INTRAARTERIAL INJECTION
IN DRUG ABUSE*

By \VILLI.ANI K. LLOYD, M.I)., JOHN M. PORTER, M.I)., THOMAS D. LINDElA�, Ml).,

JOSEF R�SCH, M.D., and CHARLES T. I)OTTER, M.D.

I’OR’rI.ANI), OREGON

ECEN’I’LY, 2 patients were treated at

the University of Oregon Medical

School for severe tissue necrosis resulting

from the accidental intraarterial delivery of

self-injected drugs.

\Vhat was once an infrequent complica-

tion of anesthesia5” has become a com-

mon penalty of drug abuse.1’8”2

REPORT OF CASES

CASE I. A 37 year old male narcotic addict

came to the emergency room approximately 4

hours after having injected an oral preparation

of sodium secobarbital (Seconal) into his right

radial artery. Immediately following the injec-

tioli, which consisted ofthe contents of four 100

mg. capsules dissolved in 2� ml. of water, the

patient had experienced severe pain in the distal

forearm and hand. Examination showed cyano-

sis, coldness, and anesthesia to pinprick of the

palm and fingers. The dorsal surface of the hand

was spared. ‘I’here was marked restriction of
motion, although pain may have been the limit-

ing factor. The radial and ulnar pulses were

strong.

Emergency treatmen t included morphine

sulfate, intravenous dextran 40, and co mg. of

Lidocaine injected into the radial artery. The

pain continued until a right axillary nerve block
was instituted. Oral papaverine (ioo mg. every

6 hours) and heparin (10,000 units, intramuscu-

lar, every 4 hours) were begun, but were dis-

continued after 7 hours. The axillary block was
maintained for the next 4 days. Although at the

end of this time the pain had subsided, the hand

* l’roIll the l)epartmcnts of I)iagnostic Radioligy and 5urgery, (;uttrl1In Institute for Vascular Research, University of Oregon

Medical School, I’ortland, Oregon.
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Pharmaceutical Company.

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 5

.6
3.

15
.5

 o
n 

12
/0

5/
15

 f
ro

m
 I

P 
ad

dr
es

s 
5.

63
.1

5.
5.

 C
op

yr
ig

ht
 A

R
R

S.
 F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d 



Von.. 117, No. � Accidental Intraarterial Injection in Drug .Abuse $93

11G. 2. Case I. Arteriogram of the distal right forearm and hand. (A) Arterial phase and (B) venous phase.

I)emonstra ted is a complete cut-oft of all vasculature distal to the mid_metacarpal level.

and distal forearm had become red, swollen

and blistered. Because of this and low-grade

fever, antibiotics were started. Thirteen days
after the accidental injection, a clear line of

black demarcation had formed at the level of

the metacarpal-phalangeal joint. Roentgeno-

grams showed no evidence of osteomyelitis. At

the end of i year, the hand appeared mum-

mified and showed no evidence of either viabil-

it)? or infection (liig. i, ii and B). Arteniography
revealed complete occlusion of the distal right

radial artery and occlusion of all digital ar-

teries at their origins (1�’ig. 2, A and B).

CASE II. A 32 year old white male accidentally

injected into his right radial artery two co mg.
pentazocine (Talwin) tablets dissolved in tap
water. An immediate “burning sensation in
the hand resulted, and over the next � days pro-

gressive pain, swelling and numbness developed.
On the third day, the patient consulted a
physician who incised and drained the injection

site and evacuated several blood clots from

around the radial artery. The patient returned
home and was treated with proteolytic enz\mes
(Papase) and mepenidine hydrochloride (I)em-
erol). I)uning the next few days, the hand was
intermittently white, pink, and blue-black.
Nine days after the accidental injection, the pa-

tient was admitted to another hospital l)ecause

of persistent pain and impending gangrene of

the radial side of the wrist and hand.
A stellate block was performed and intrave-

fl0t15 dextran 40 and antil)iotics were begun. He

was referred to the t ‘niversitv of Oregon 1\Iedi-

cal School, where arteriography demonstrated

patency of the ulnar and radial arteries afld the

deep and superficial palmar arcades. ‘l’liere was

complete l)lockage of the digital arteries to the

tln�rnb and sevenel�’ in�paired blood flow to the
iiidex and middle fingers. Small, irregular1 v nan-

rowed arteries extended to the fourth and fifth

metacarpal phalangeal joints, but no farther.
Resenpine, 2.5 mg., was injected through an in-
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11G. 3. Case II. (A) Arteriogram ofthe hand prior to reserpine administration. 1)emonstrated are complete oc-

clusion ofdigital arteries to the thumb and severely impaired flow to the remaining digits. (B) Arteriogram
following reserpine administration reveals slightly increased flow to the third,’fourth and fifth digits.

894 �Villiam K. Lloyd et al. APRIl., 1973

dwelling brachial arterial catheter and 24 hours

later follow-up arteriography demonstrated in-

creased patency of arteries to the third, fourth

and fifth fingers (Fig. 3, ii and B). Despite the

in traarteri al admin is tration of s treptokin ase

( Streptase, Hoechst), 105,000 units over the
course of 19 hours,6 a third arteniogram revealed

no further improvement. The gangrenous
thumb and index finger were eventually am-
putated at the mid-metacarpal level. Micro-

scopic examination of the amputated digits

showed extensive gangrene with loss of overly-

ing surface epithelium. Marked endothelial
proliferation and luminal narrowing were pres-

ent in the digital arteries and arterioles. Particu-

late matter was demonstrated in the lumen of

digital small arteries.

DISCUSSION

Van der Post’3 in 1942 described the loss

of 3 fingers following accidental intraarte-

rial injection of thiopental. In 1948, Cohen5

reported 12 similar cases. Prominent clini-

cal features included burning hand pain,

shock, vasomotor spasm, cyanosis, mot-

tled bluish-green discoloration , vesicula-

tion, neurologic symptoms and gangrene.

It was observed that extremities which
became gangrenous were never edematous.

It is now clear8”0”2 that similar complica_

tions may follow the improper intraarterial

injection of a wide variety of drugs, espe-

cially those intended for oral administra-

tion.

The mechanisms of injury in such cases

have been the subject of controversy.

Burn3 demonstrated a vasoconstrictor ac-

tion of thiopentone believed due to nor-

epinephrine released from the arterial wall

and stated that the effects of thiopentone

could be diminished by sympathectomv or

prior reserpine administration. Kinmonth

and Shepher9 demonstrated in rabbits that
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the vasospasm following intraarterial thio-

pentone injection was brief and that after
a short period of compensatory vasodilata-

tion, normal caliber returned. Later, some-

times as long as 3 or 4 days later, edema,

inflammation and vessel occlusion de-

veloped; due, they concluded, to direct

vascular damage rather than spasm. Since

tissue preservation would be favored by

maintaining blood flow pending maximal

healing, they recommended sympathec-

tomy and heparin. Brown et al.2 showed

that barbiturates in the blood in high con-

centration can form crystals and lead to

hemoiysis and platelet aggregation. While

parenteral solutions of many drugs can be

safely given intraarterially, the inert mate-

rials and binders contained in tablets of the

same drug can cause severe vessel and tis-

sue damage.

Generalized necrotizing angiitis secon-

dary to drug abuse has been described in

several recent reports.4’7 The vascular

changes in such cases are widespread and

distinctive; representing, we believe, a

mechanism of injury different from that

which occurred in our 2 patients.

Whatever the mechanism ofinjury or the
roles played by various factors, thrombosis

of small or major vessels occurs in all cases

where there is permanent tissue damage.

Primary treatment should therefore be di-

rected to maintaining blood flow by pre-
venting or limiting thrombosis; thus, even

in drug abuse, angiography can play an im-

portant role in diagnosis and management.

SUMMARY

Two cases of accidental intraarterial

drug injection with resulting tissue loss are

reported and the mechanisms of injury dis�.

cussed.

Although variability in the amount of

arterial and tissue damage from case to

case and the relatively small number of

cases make evaluation of any treatment

program difficult, we believe that the use of

heparin, intraarterial vasodilating agents

and local or systemic fibrinolytic drugs can

play important therapeutic roles.

Charles T. Dotter, M.D.
Department of Radiology

University ofOregon Medical School
3181 S.W. Sam Jackson Park Road
Portland, Oregon 97201
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