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A I~LEKQY to procaine is uncommon. Tts most frequent manifestation is 
contact dermatitis, occurring chielly as an occupational disease among 

dentists.1-3 Anaphylact,ic shock due to procaine is a rarity, perhaps best docu- 
mented by Criep and Ribiero,’ and also noted in the course of repeated intra- 
venous treatments with this drug.” Others dispute these reactions and, indeed, 
appear to doubt that allergy to injected procaine occurs at a116, i 

The present report concerns t,hree cases in which there was repeated re- 
action to procaine, characterized by definite, even marked, swelling of the 
cheek and face at the site of injection for dental anesthesia. In each instance 
a preliminary impression of infection or trauma as a cause of the edema had to 
be discarded. The suspicion of allergy was confirmed by the demonstration 
of a positive skin test reaction of the delayed twenty-four-hour type to intra- 
cutaneous procaine. This form of procaine allergy appears to be largely ig- 
nored in most current discussions of hypersensitivity to this compound. Thus, 
neither Criep and Ribiero, in their classification of procaine allergy,4 nor 
Sadove and associates,s in their review of reactions to local anesthetics, take 
note of it. Gray and Geddes” fail to refer to it in their extensive review of 
the local anesthetics. Rickles, however, has reported ten such cases, each with 
a positive skin test reaction of the twenty-four-hour type,lO and Mitchell de- 
scribed two more, also with similar positive delayed skin reactions on test.” 
adler and Simon’s12 earlier case differed in that it reacted not only with edema 
but with vesiculation as well and presented positive patch and intracutaneous 
skin test reactions to procaine. 

THREE CASES OF EDEMA DUE TO PROCAINE 

Case I.-Patient I?. K., a 42.year-old housewife, was seen in May, 1952, because of 
marked edema of the face appearing two to four hours after minor dental work done under 
procaine anesthesia. The swelling occurred on two occasions, lasting six to eight days each 
time, and was accompanied by noticeable itching. There was no evidence of any general- 
ized reaction to the injection. Three years earlier she had noticed a slight similar reaction 
to a local anesthetic. She gave a history of a brief period of urticaria many years before, 
proneness to wheezing after colds, and some intolerance to milk, which caused diarrhea. 
Family history was positive for allergy. 

lntracutaneous tests were carried out with 2 per cent procaine in aqueous solution. 
The immediate reaction was negative, but the delayed test done with 0.1 ml. was positive 
at twenty-four hours. Similar tests with 1 per cent Monocaine and 2 per cent Xylocaine 

*Associate Physician (Allergy), 
(Allergy), Mt. Sinai Hospital. 

Lenox Hill Hospital ; Associate Attending Physician 

Received for publication Feb. 10, 1958. 

329 



likewise gave negative immediate reactions. Ho\YcTcr, the dt~l:lyed l\\-1~IIC~-I’orlr-horlr test ,v:,h 
even more strongly positiye to Monocaine, :tlthough negative to Xylocaine. ‘I’0 cwntirIl1 
further the significance of‘thcse positive rcsponscs, the t,hree anesthetics wcrc injected su11- 

cutaneously into the out,er upper arms. Local edema was definitely visible twenty-four hours 
later at the procaine and Monocaine sites but not at the site of Xylocaine injection. These 
reactions reproduced the local swelling which had been the patient’s chief complaint. The 
patient’s dentist was advised that Xylocainc should be well tolerated. This proved car- 
rect, as subsequent procedures were performed under Xylocainc anesthesia without untomarli 
incident. 

Fig. I.--Case 2. Positive twenty-four-hour skin test reactions to procaine (upper) and 
Monocaine (lower) in patient with local allergic edema due to procaine. 

Case Z.-M. G., a B&year-old female schoolteacher, was seen in April, 1955, with a history 
of marked swelling over the jam which occurred on three occasions after minor dental pro- 
cedures under procaine anesthesia. The last time almost the entire left side of the face 
had been affected, with partial closure of the eye due to lid edema. Twice the reaction lasted 
for five days, and on the third occasion it took two weeks for the edema to subside. There 
was no itching but some local pain was present, aggravated by chewing and eating. There 
was no indication of any grnrralizctl reaction. She gave no hist,ory of atopy. Two years 
earlier, following penicillin injections, she had persistent generalized pruritus without 
eruption for several weeks. Family history revealed that the patient had a maternal aunt 
with severe asthma. Members of the immediate family were free of clinically apparent 
atopy. 

Intracautaneous tests were carried out with 2 per cent procaine, 1.5 per cent Mono- 
Caine, 2 per cent Metycaine, 2 per cent Pontocaine, 2 per cent Unacaine, 1 per cent Lucaine, 
1 per cent Cyclaine, and 2 per cent sodium sulfadiazine in aqueous solution. Several of 
these which were available without epinephrine could bc read for the immediate reaction, 
and all were negative. At the twenty-four-hour reading procaine, Monocaine, and Unacainc 
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gave positive tests consisting of a circular area of erythema about 3.0 cm. in diameter with 
some central edema (Fig. 1). In this instance also, Xylocaine w@s recommended as a safe 
substitute for procaine and proved to be well tolerated in the course of subsequent dental 
procedures. 

Because of the history of reaction to penicillin, this patient was also tested with 
crystalline penicillin G, 20,000 units per milliliter. The immediate trst was negative by both 
scratch and intracutaneous methods. The test for the delayed reaction, after intracutaneous 
injection of 0.1 ml. of penicillin solution, proved positive at twenty-four hours, with an 
area of pink erythema 3.0 cm. in diameter and central edema. This induced lesion per- 
sisted longer than the reaction to procaine; it did not clear entirely within eight days. It 
was accompanied by more marked pruritus than the positive test lesions to the local anes- 
thetics. Routine allergy tests with pollens and inhalants were negative. 

@W. S.---Case 3. Positive twenty-four-hour skin test reactions to procaine (left UPPCI’) 
and CrYStalhe penicillin G (left lower) and slightly positive reaction to Monocaine (right). 
Negative test to Xylocaine (right lower). Case of local allergic edema due to procaine. 

In November, 1957, two and one-half years after first observation, this patient was 
retested with procaine, Monocaine, and crystalline penicillin G solutions as she had been 
previously. Once again she reacted positively to all three but most strikingly to peni- 
c,illin. Her allergy to these substances thus proved to be persistent. Two weeks after the 
retests, serum was tested for antibodies. No precipitation to eithrr crgstallinc penic+llin CT 
or procaine could be demonstrated by either the gel diffusion technique or the ring method. 
Complement-fixation antibodies to these substances were also absent. 

C&W 3.-K. D., a 23.year-old female hospital worker seen in September, 1957, had noted 
in the preceding three months that three times she had developed swelling of the cheek on 
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the side of minor dental work done un(Ier prwainc~ anest,hcsia. This lwgan twelw to four 
teen hours after treatment and lasted thirty-six to forty-eight hours. There was neither 
pain nor itching. Her rtywtion was thus less intenw than that of thck two other patients. 
Again there was no sign of general rcwtion. Hhv had had proraine many- times previously 
without il l effect. She was prone to an owasional single urtiearial wheal, hut there Was 
no other personal history of allergy. Family history was negatiw for allergy. One yeai 
before she had received twiw daily injections of procaine penicillin for treatment of pneu- 
mania, but there had been no evidence of any a!lergic reaction. 

Intracutaneous tests were done with 2 per writ procaine. Thr immediate reaction was 
negat,ive. The delayed test, after injection of 0.1 ml., was positive at twenty-four hours. 
The reaction at the t,est site began at four hours. It suhsidrd after its peak at twenty-four 
hours, clearing almost complrtrlp by the end of forty-eig!it hours. It was characterized by 
a circular zone of bright pink erythema with central infiltration. A similar, though less 
intense, rea&on to 1 per cent Monocaino was observed (Fig. 2). Negative tests were OII- 
tained with 2 per rent Xylocainc, 1 per writ Pontocnine, and 1. per rent Unacainc. This pa- 
tient, too, was found able to tolerate Xvlocaaine anwthesia for subsequent dental procedures. 

Because of the positive reaction to penicillin obtainrtl in Case 2, skin tests with aqueous 
solution of rrystalline penicillin G, 20,000 units per milliliter, were carried out. The im- 
mediate reaction was negative, but the delayed test reaction elicited with 0.1 ml. was deti- 
nitely positive, presenting a circular zone of erythcma, 2.0 cm. in diameter, with slight 
wnt,ral edema. 

Routine allergy tests with pollens, inhalants, and foods mere negative throughout. 
This patient’s serum was tested for antibodies in November, Soon after retest had shown 
persistent. positive skin test reactions to procaine and penicillin. No evidence of precipitine 
to procaine or to penicillin could be demonstrated by gel diffusion or ring techniques, nor were 
caomplrment-fixing antibodies prrsmt. 
penicillin, observation being made 

Passive t,ransfer tests were negative to procaine and 
for both immediate and delayed reactions. 

COSTROI GROUP 1 

tiixt,y-five adult, ward patients, both men and women, were skintestetl with 2 per writ 
aqueous procaine solution. Twenty-five were tested intracutaneously for the immediate re- 
action, and all had negat,ivr rraetions. All sixty-five were tested with 0.1 ml. intracut,aneously 
for the twenty-four-hour test, and again all gave negative responses. 

TWO CASES OF PENICILLIN ALLERGY WITH POSITIVE PROCAlNE SKIN TESTS 

Case 4.-M. B., a 24.year-old woman, had urticaria for seven months, occurring two 
months after treatment with procaine penicillin. When the uatient was seen in May, 1955, 
skin trsts with crystalline penicillin G, 30,000 units per milliliter, were negative on im- 
mediate reading, lmt the 24 t,o 4%hour reaction was poait,ive. This showed a strongly positive 
reaction of rrythema and central ctlcrna. Similar tests with 2 per cent aqueous procaine 
gave a negative immediate reaction and :I miltler Ijut rlc-finitely positive twenty-four-hour 
skin test reaction (Fig. 3). 

(!ase .5.-E. L., a 45year-old man, tirst gave widener of allergy to penicillin in 1953, 
vvhen he reacted with marked erythema of the groins and buttocks twenty-four hours after 
a single penicillin injection for acute tonsillitis. He was skin-tested in 1954 with crystalline 
penicillin G, 10,000 units per milliliter, and gave a strongly positive delayed reaction, with 
rrythema and edema; this reaction reached its height at forty-eight hours, but lasted with 
some eczematization for several days. B positive skin reaction to penicillin could be ob- 
tained with as little as 10 units per milliliter. The patient was not tested with procaine 
until January, 1958, when he was shown to have a negative immediate test but a positive de- 
layed test reaction with definite erythema and edema, more than 2.0 cm. in diameter. This 
test lesion began to fade after forty-eight honrs. 
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DISCUSSION 

The phenomenon of local allergic edema due to injected procaine is not 
widely recognized. Although procaine has been in use for over half a century, 
reports of this type of allergic reaction have appeared only in recent years. 
It is possible that such reactions may be more frequent because of the wide- 
spread use of procaine penicillin since its introduction in 1948. In 1952 it was 
rstimated that 75 per cent of the total production of penicillin was in the 
form of the procaine salt,.13 This slowly absorbed drpot preparation contains 
procaine in 12 per cent suspension and may be a more potent sensit,izer than 
the usual procaine solution. This possibility is suggested by the concomitant 
prrscncc of a positive penicillin skin test of the twenty-four-hour type in two 
of the foregoing cases of procaine edema. Of interest also are two instances 
in which patients with penicillin allergy, who gave positive skin test reactions 
to penicillin, were shown to have a positive twenty-four-hour skin test, reaction 
to procaine as well. 

Fig. X.--Case 4. Positive twenty-four-hour skin test reactions to crystalline Penicillin 
C (upper) and to procaine (lower). Reactions at left are at sites negative at the Afteen- 
minute reading, induced with 0.02 ml. Case of seven months of urticaria after procaine 
penicillin. 

The association of penicillin and procaine allergy requires clarification. 
It may represent coincidence, a susceptible patient reacting to each allergen 
independently. Cross-sensitization between the two compounds appears un- 
likely in view of their quite different chemical configuration. The more com- 
plex penicillin molecule does not break down into elements related to procaine. 
Against cross-sensitization, too, are observations of contact allergy to procaine 
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from procaine penicillin without illlergy t.0 pcllicillin.‘4, Ii 1lorc complex (Lx- 
planations involving the possibility that penicillin allerg)-, with a positive 
skin test of t,he dclaycd t,ypc, may predispose to this form of procaine allergy 
are at present speculative. 

In all three casts of procaine ederna reported here, a positive skin test, 
reaction was also elicited with Monocaine. Previous exposure t,o Monocaine ma:- 
have occurred, for example, in Cast 1 in which the skin test react,ion to Mono- 
cdaine was stronger than that to procaine. These two anesthetic compounds 
arc chemically very similar, and both arc esters of para-aminobcnzoic acid. 
Included in the so-called procaine group of anesthetics are also Pontocainc. 
Rutyn, Larocaine, and tutocaine. Cross-sensitization is considered more likely 
among members of this group on the basis of clinical observation,’ in part con- 
firmed by animal experiments.16 

In Case 2 a positive skin test was found to Unacaine, a cornpound in which 
thr amino group attached t,o the ghcnol ring is at the met,a rather than the 
para position. This is in contrast with the observat,ion by R.othman and 
colleagues that in contact dermat,itis tlnc to procaine, transfer of this amino 
group away from the para position is likely to be associated with loss of 
scnsitivity.l 

Xylocaine is sufficiently distinct in chemical structure so that cross-sensiti- 
zation is unlikely. Each of the three patients with procaine edema was found 
to tolerate Xylocaine without difficulty. As a widely accepted anesthetic agent 
in both dentistry and surgery, this dru g is at present the most likely safe 
substitute in t,he presence of procaine allergy. This is in accord with Rickles ’ 
observations.“’ 

Wit,h the establishment of local allergic edema due to procaine as a defi- 
nite entity, t,he warning might bc justified that within the closed space of the 
spinal canal even a transient allergic reaction might prove a significant hazard. 
Anesthetics other than procaine might therefore be considered safer for intra- 
spinal use. 

SUMMARY 

1. Three cases of repeated edema at the site of procaine anesthesia for 
minor dental procedures are described. 

2. Narked swelling of the cheek and face was noted several hours after 
injection and lasted for two to fourteen days. There was no evidence of general 
reaction or urticaria. 

3. A positive twenty-four-hour skin test reaction of erythema and edema 
\vas induced by the intracutaneous injection of procaine and by injection of 

Monocaine as well. Immediate skin tests were negative. 
1. Skin tests with Xylocaine wcrc negative. This anesthetic proved a safe 

substitute for procaine. 
5. A positive twenty-four-hour skin test reaction to crystalline penicillin 

(1 was also present in two cases. Two other patients with clinical allergy to 
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penicillin also proved skin test-positive to proca,ine. A possible etiological 
relationship of procaine penicillin treatment to this form of procaine allergy 
is discussed. 

The author is indebted to Dr. Lisclotte Graf for carrying out the complemellt;fixatiol~ 
tests and to Jerome 8. Mittelman, D.D.S., for his interest in this problem. 
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