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Summary 

A case of an allergic reaction to Patent Blue Violet 
dye used for the purpose of lymphangiography is 
reported. The clinical findings were urticarial reac
tion, edema of the eyelids and lips, and hypotension. 
Previous sensitization to triphenylmethane dyes, in 
drugs and other chemicals was likely, but not pro
ven. Such commonly used compounds have been 
compiled in a Table. History of a previous hyper
sensitivity reaction to these compounds is not a 
contraindication for lymphangiography but should 
call for emergency planning and possible premedi· 
cation. 

Patent Blue Violet was first used in 1933 by 
Hudach and McMaster (1) to outline the super
ficial lymphatics of human skin. In 1954, 
Kinmonth (2) stated that Patent Blue Violet 
would be useful diagnostically to study the 
lymphatics in the leg, arm, viscera, and testes. 
He injected 2 to 2.5 ml of an 11 %aqueous 
solution of the dye subcutaneoulsy between 
the toes. In order to minimize the pain of 
injection, Patent Blue Violet was mixed with 
a local anesthetic. Since then, the dye has 
been commonly used to visualize the lymph
atic trunk. Patent Blue Violet is a triphenyl
methane dye. Alphazurine 2G, frequently 
used in the United States, has also been listed 
as identical to Patent Blue Violet. 

Complications to the dye in man have been 
manifested by skin reactions, i.e., generalized 
and transient blueish discoloration of the 
skin. However, generalized allergic reactions 
to the blue dye have been reported. Kopp (3) 
reported that 2 patients had anaphylactic 
reactions to Alphazurine 2G during lymph
angiography. Skin testing demonstrated anaphy
laxis to this and to 2 other triphenylmethane 
dyes. Severe allergic reactions to Patent Blue 
Violet were reported by Mortazavi and Bur
rows (4). The patients demonstrated cardio
vascular collapse, urticarial reaction, and 

edema of the eyelids, pharynx, and lips. The 
authors reported an incidence of hypersensitivity 
of 2.5 %. Sieber (5) gave an incidence of hyper
sensitivity of less than 1 % {4/500). The reac
tions in his series were mostly mild. From a 
survey of individuals performing lymphography, 
Koehler ( 6) compiled the incidence of compli
cations associated with the examination. He 
reported incidence of 1:600 (57/32,000) hyper
sensitivity reactions to the vital blue dye. Of 
these, 50 (1 :640) were attributed to Patent 
Blue Violet (Alphazurine 2G). The reactions 
ranged from hives to angioneurotic edema 
with or without laryngospasms to vasomotor 
collapse. In many instances a local anesthetic 
was mioced with the vital blue dye. Since these 
complications also occurred in patients who 
had negative skin reactions to the local anesthe
tic, it was suggested that the vital blue was 
the allergic component. 

Thus, it appears that adverse reactions to the 
blue dye are infrequent. However, one should 
be aware that complications may occur. This 
is emphasized by the present paper that des
cribes the occurrence of a nonfatal reaction 
to Patent Blue Violet during lymphography. 

Case Report 

A 27 -year-old white male was referred for 
lymphography following excision of a left 
testicular mixed seminoma and embryonal 
cell carcinoma. Prior to the examination, it 
was reconfmned that the patient did not have 
a previous history of allergy. He denied previous 
exposure to cold remedies, simple purgatives, 
laxatives or suppositories. He never noted any 
adverse reactions against stains, inks (marking 
or stamping), or shoe polish. He also denied 
any reaction to local anesthetics at regular 
dental visits. 
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One ml of a 10 % solution of Patent Blue 
Violet (Sigma) was mixed with 9 ml of 

·Lidocaine 1 % (Elkins-Sinns, Inc.). Five-tenths 
mi of that mixture was injected between 3 
toes of each foot. The total amount of the 
dye solution was 3 mi. Five to ten minut_~s 
following injection, the patient developed a 
marked generalized urticaria, edema of the 
eyelids and lower lip. The blood pressure was 
65/40 mm Hg. His sensorium remained intact. 
The patient was given 50 mg. Benadryl (Parke
Davis) and 4 mg. Decadron (Merck, Sharpe & 
Dohme) intramuscularly. The patient improved 
subsequently over a period of 30 minutes but 
the urticaria and swelling of the face and of 
both feet persisted. The patient's status was 
stabilized in about one hour. The blood 
pressure at that time was 90/55 mmHg. The 
symptoms subsided slowly. The steroid thera
PY was continued and the blood pressure 
remained about 100 mm Hg systolic. The day 
after the. examination, the blood pressure was 
stable and there were no symptoms except 
some dorsal pedal edema. The dye was still 
present in subcutaneous tissues, but there 
was no evidence of infection or reaction to 
foreign bodies. · 

Comments 

There is confusion concerning the chemical 
composition, structure, and purity of Patent 
Blue dyes (9). The dye administered to our 
patient may more adequately be described as 
the sodium salt of Alphazurine 2G (Acid 
Blue 1) having color index (C.I.) 42045. The 
structure of this dye appears in Figure 1. 

The dye was received in purified form (appro
ximately 90 %) from the manufacturer as a 
10% solution. Although confusion may exist 
concerning the description of the dye admini
stered with respect to that investigated by 
Hiranaka et al. {9), we have been informed 
by the manufacturer (1 0) that the 11 % dye 
solution is no longer available and that the 
currently available 10 %solution contains.the 
dye as shown in Figure 1. 

The adverse reactions stated above, as well as 
in previously reported cases, appeared immedi
ately after the injection of the vital blue dye 
which indicated an allergic type of reaction. 
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Fig. 1: Structural formula of Patent Blue Violet 
(Alphazurine 2G) 

It is true that the vital blue was mixed with a 
local anesthetic (Lidocaine 1 %, Elkins-Sinns, 
Inc.) but a similar type of reaction has been 

Table 1 Commonly occurring compounds that may 
sensitize for Patent Blue Violet (7) 

A. Non-Prescription Drugs Sensitizing Component 
1. Cold Remedies Yellow Phenolphtalein 
2. Simple Purgative Phenolphthalein 
3. Laxative (Tablet, 

Capsules) Yellow Phenolphthalein 
4. Suppositories Gentian Violet 

B. Stains, penetrating 
or wiping, 
wood fillers 

C. Paint, Ink (marking 
or stamping) 
Blue (various colors) 
Green 
Violet 
Magenta 
Methyl Violet 

D. Shoe Polish 
Paste 
Suede Polish 

E. Antifreeze 

Aniline Dye 

Triphenylmethane Dye 
Triphenylmethane Lakes 
Malachite Green 
Triphenylmethane Dye 
Triphenylmethane Dye 
Triphenylmethane Dye 

Aniline Dye 
Aniline Dye 

Trace quantities of dye 

Compounds similar to Patent Blue Violet (Triphenyl
methane) (8) 

Bromosulfonphthalein 
Phenolsulfonphthalein 
Gentian Violet 
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reported in cases in which no local anesthetic 
was administered (6). Therefore, the passibili
ty exists that this represents a natural allergic 
reaction to the blue dye in this patient. How 
this patient became sensitized is unknown. 
Exposure to triphenylmethane dyes was not 
revealed in the above reported case and there 
was no history of ingestion of phenolphthalein 
laxatives or of injection of phenosulfonphtha
lein or sodium sulfobromophthalein, the 
structures of which are related to those of 
the triphenylmethane dyes. However, very 
many of the compounds used in industrial 
work, as well as in everyday life, contain tri
phenylmethane or closely related structures 
(Table 1 ). It is, therefore, probable that 
possible sensitization to these chemicals can 
occur and may not be detected by history. 
It has been shown (11) that in hospitalized 
patients the incidence of a second hypersensi
tivity after primary exposure and reaction is 
34 % of the reported hypersensitivity to drugs. 
The incidence of hypersensitivity in patients 
with previous exposure and no reaction is 
not known. It is well documented that pretes
ting is of no significant value. A proven reac
tion to previous exposure to triphenylmethane 
dyes is not a contraindication to the examina
tion but particular vigilance for reactions 
should be maintained in such cases. Epine
phrine should be instantly available and pre
treatment with antihistamines or corticosteroids 
should be considered. 
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