SCIENTIFIC

Treatment of Spider Bites by
High Voltage Direct Current

Carl D. Osborn, MD

Between September 7, 1988, and January 15, 1991, 147
cases of confirmed (19) and suspected spider bites have
been treated by high voltage direct curent (HVDQO)
shocks. Venom damage to tissue was arrested at the time
of treatment. Pain and systemic symptoms usually im-
proved within 15 minutes. Lesion excision or grafts have
not been necessary in any of the 127 cases with com-
pleted followup.

he first 21 cases were previously reported’, and
T good results have been confirmed in an additional
126 cases. Return visits or report by phone or letter
occurred in 127 cases (86%). Two cases developed cell-
ulitis that responded to a change of antibiotic. One
patient who did not take the prescribed antibiotics
developed an abcess but responded to incision and
drainage and subsequent antibiotics. All the other
cases exhibited or reported improvement. No patient
showed any progression of venom damage such as a
new or larger bieb, or the enlargement or darkening
of the area of tissue discoloration. All cases were ob-
served a minimum of 15 minutes after treatment. Re-
duction of pain and systemic symptoms usually oc-
curred within that time.

The diagnosis of spider bite envenomation in 87%
of these cases was made on the clinical appearance
of -he lesion, since the vector was not seen and the
specific time of injury was not known. In the typical
case, in the first few hours there is erythema, usually
with some itching or discomfort. Since the bites {re-
quently occur during sleep or in the dark they may
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initially be confused with mosquito or other insect
bites. With magnification, two small punctures can
sometimes be seen. In older lesions there is increas-
ing tissue damage progressing to a bleb containing
dark serum, and associated skin discoloration indi-
cating beginning necrosis, usually within one to two
days. Tissue destruction may continue over two to sev-
eral weeks and may finally result in slough and tis-
sue loss. Healing is very slow and local symptoms
may persist for months. As long as there is any evi-
dence of venom activity, such as pain, fever, or inflam-
mation, HVDC therapy may be beneficial. Minor
local discomfort is the only side effect observed in any
case to date. o

Case 79. 47Y WM — Bite (Recluse) occurred on
the right flank 7/15/90. First medical attention given
elsewhere included antibiotics. When seen 7/16/80
the area of reaction measured 16 cm x 20 cm. The
patient reported using an “inhaler” all night “to help
breathing.” Ten minutes after multiple HVDC
shocks the patient had less pain, and breathing im-
proved enough to return to work. Four days later he
was discharged with a 4 mm dry crust and no inflam-
mation at the site of the bite.

Case 125. 38Y WM first noticed a bite at 2100H,
and fifteen hours later the lesion on the right
forearm, lateral side, measured 9 cm X 4 cm. The en-
tire arm and shoulder hurt, and he had been
nauseated for 1¥z hours. Ten minutes after multiple
HVDC shocks he was free of pain and nausea. Doxy-
cycline 100 mg BID was prescribed, and five davs
later there had been no recurrence of pain or nausea.
He was discharged with the lesion measuring 2 ¢m
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Figure 1A. Case 41: Nine days after incident, patient presented with
venomous bite on right cheek.

% 6.6 cm with instructions to report any problems.

Case4l. 66Y WFe was first seen nine days after
an injury on the right cheek, reporting: “I thought it
was a mosquito bite that had gradually gotten worse”
(Fig 1). There was a raised 2 cm X 2 cm hyperemic
area with a central black crusted area 1 cm x 1.5 cm.
Two shocks of 40-50 KV seconds each were adminis-
tered through the bite with one contact inside the
cheek. External shocks were then done across the bite
X-fashion with two 40-50 KV second shocks each way.
The referring physician had prescribed Cefadroxil
500 mg BID, and this was continued, and methyl-

Figure 1B. Three months later, remaining scar could be mas
cosmetics.

prednisolone 4 mg in decreasing daily dosage was
added. Tetanus toxoid 0.5 cc was given. On return
after five days, the lesion measured 1 cm X 1cm,and
was dark and dry with no pain or swelling. An ear-
ache that was previously present but not reported,
had stopped. Over the next four weeks healing occur-
red with superficial scarring. The final scar can be
masked with cosmetics.

The patients’ ages ranged from 15 months to 89
years, and many body areas were bitten. The interval
between injury and therapy varied from less than 2
hours to 5 weeks (Table). Several cases had multiple
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Figure 1. Wasp sting on bridge of nose, prior to HVDC treatment.

Discussion

Venomous snakewbites are seen infrequently (if at all)
by most physicians. Anti-venin is considered the
“gold standard” of treatment, with the dose depen-
dent on the severity of the bite, tyre of snake (if
known), and the size of the victim. Unfortunately,
there is an appreciable risk of anaphylaxis and serum
sickness associated with its use. A procedure that
may reduce or eliminate the need for anti-venin could
reduce that risk. According to the theories of Kroegel
C. Meyer zum Buschenfelde KH,* referring to a
report of R. Guderian et al,* HVDC alters the struc-
ture of venom with resulting alteration of action. The
experience of the author with 5 snake bites, added to
results observed with spider bites and stings, lends
weight to that theory.

Case Reports, Snake Bite _
Case 1. A 44-year-old white female was admitted
to the emergency room at 10:12 pM on July 2, 1990,
with a bite on the dorsum of the left foot that report-
edly occurred at 9:50 pM. The snake was thought to be
a copperhead (Agkistrodon contortrix) but it escaped.
There were punctures 1 cm apart on the dorsum of
the footina 7 cm x 7 cm area of erythema and edema.
Demerol 50 mg - Phenergan 50 mg was given IM-and
Decadron 8 mg was administered IV slowly. Shocks
of 40-50 kV seconds each were administered through
each puncture to the plantar surface, followed by 5
more in radial fashion with one contact centered in
the bite and the other at points around the circumfer-
ence of the area of reaction at 10:25 py. The patient
was admitted to an attending surgeon and trans-
ferred to her room at 11:30 pMm with an emergency
room note stating “patient seemed to be improving.”
Cefuroxime 250 mg BID was started. Anti-venin was
not given (surgeon's decision). Electrolytes, PTT, and
hematology values were normal. The patient had
been treated for spider bite July 12, 1989, and had a

Figure 2. Wasp sting, 25 minutes after HVDC treatment.

tetanus booster at that time. On July 3, 1980, there
was minimum swelling and discoloration of the left
foot. It was painful to pressure but comfortable when
the patient was still at rest. Vital signs were normal.
On July 4, 1990, Valium 10 mg was given IV and the
foot was shocked through each puncture and cross-
shocked (40-50 kV seconds each, total 4). Four hours
later the attending surgeon discharged the patient to
return July 13 for out-patient physical therapy on 2
triweekly basis. The patient did not keep her fourt:
appointment, but did return to work July 24, 199C.
There was no loss of tissue or function.

Case 2. A 29-year-old white male was bitten on
the medial aspect of the left heel at about 10 px on
July 2, 1990. 2 cc Celestone plus 2 cc lidocaine was
injected at the bite site (prior to arrival at the loca!
hospital). The patient was then transferred to the
local emergency room, arriving at 12:15 am, July &.
The left foot and ankle was noted to be twice the size

(2) of 40-50 kV seconds each were administersc
through the bite on the heel, dorsum of the toes to the
heel (2), and from the plantar surface of the heel 1o
the knee at 3locations. Ancef 1 gm q8h IV was started
and the patient was admitted to an attending sur-
geon (who elected to not give anti-venin). Vital signs
were stable. Laboratory values were normal througn-
out the hospital stay. OnJuly 5, Valium 10 mg IV was
given at 9:20 am. Shocks (2) of 40-50 kV seconds eack:
were done from the plantar base of the toes to
dorsum of the arch, dorsal base of the toes to the hee!
(2), and the plantar surface of the heel to locations
around the knee (4). At 1:20 pM the patient was
discharged by the attending surgeon with a note
stating “less swelling, denies any pain.” Alater verca.
report from the surgeon was “no problems.”

Case 3. A 32-year-old white female came to0 th
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was clearing brush. At that time she had picked up
“something thorny,” but on questioning remembered
wiping dark material from her arm. There were two
punctures 1 ¢m apart 7 cm above the wrist on the
antero-medial aspect of the right forearm in an area
of hyperemia 4 cm X 5 cm. The patient complained of
itching and burning in the area. Shocks of 40-50 KV
seccnds each were administered through the arm
through each puncture, acToss the arm at the level of
the punctures, and from the distz] margin of the
hyperemia to the elbow. Itching stopped immedi-
ately. Tetanus toxoid 0.5 ccwas given IM. The patient
was instructed to take Duricef 500 mg BID and
return in 3 daysor report any problems immmediately.
On July 6 the patient was “doing OK.” She again had
some itening and minimal ‘erythema. Two shocks
from the distal edge: of the erythema t0 the elbow
relieved symptoms. The patient was released with
instructions to finish her medications and report any
problems. '
Case 4. A 9-year-old white male was admitted to
the emergency room at 12:20 am on July 10, 1990,
with a history of coppernead bite on the dorsum of the
right foot at 11:30 pm July 9 (snake killed, common
name ID by family). Multiple HVDC shocks were
administered by the emergency rooml physician. A
skin test for znti-venin was negative but anti-venin
was not given (decision of attending pediatrician).
Rocephin 1 gm IV ql2h was started and the patient
was admitted for care. There was some discoloration
of the foot with edema to the ankle. At 6:15 pPM,
becauseof persistent pain to pressure, 20 mg Demerol
was given [V and the foot was reshocked (8 shocks of
40-50 kV seconds each). The patient was ambulatory
and pain free the next morning and was discharged
at 6:05 ey on July 11 by the attending pediatrician
with a prescription for Ceclor 250 mg TID #13.
Laboratory values were normal and vital signs were
stable during the patient’s 2-day hospital stay.
Case 5. A 35-year-oid white female was clearing
the edge of her yard, wearing shorts, when she
noticed “something” hanging on.her right leg. On
inspection it was found to be a hollow tooth filled with
dark material except at the tip (described by the
patient, lost before inspecticn by a physician). When
seen 20 minutes after discovery of the injury, she was
found to have a small spot of blood /2 inch from the
fang mark with erythema around the bite. The injury
was diagnosed as snake bite with minimum
envenomation, lateral aspect, rghtcail, HVDC snocks
of 40-50 kV seconds were admin:stered with one

contacton the bite and the other at & positions arcund

the bite past the margin of erythea. Duricef 500z
BID was started and Medrol Doscak was prescrites.
The patient was contacted by phone 5 hours lat
reported that all redness had disappeered.

no seguelae.

Discussion
The speciiic cause of a venomous bite or sting is &t
usually identified. Treatment is based on ciimica.

diagnosis in 80% to 80% of cases, and shouid ==

started as soon as possible to avoid anaphylaxis, im::
tissue damage, and reduce pain. The safety of &z
victim is paramount and immediate transport 0 =

medical facility for appropriate managementis man-
datory. Multiple shock HVDC does not interfere wiis
any indicated medication or procedure and has -
duced the need for some that have been used rsu-
tinely. Specific identification of the vecter has =
been necessary since beneficial effect has been ¢
served with every type of venom encountered o cz:2
in this area. Other than momentary discomfort, NC
complication has occurred with the HVDC skhctx
technique as outlined. The immediate response =2
absence of later reaction supports the theoryofvenc—
modification.*
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Summary

Multipie EVDC shocks of 40-50kV secondseacinave
been effective in 351 cases of venomous bites an
stings with no complications from the shocks. Tiss
damage from venom has consistently been arres:
with the first series of shocks. The simple procec=rs

can be donein 1to 2 minuteson siteorintransit. Ao
otherirdicated treatment may be used inconjuncIizt

with the HVDC shocks. Potential infection should ==
covered with broad spectrum antibiotic therapy.Tetz-
nus protection should be current. Age and/or mecicz:
conditions are NOT contraindications to HVDC. iz
use for first aid and as a therapeutic measurs =
recommended. ALTERNATING (HOUSE) CuZ-
RENT IS ABSOLUTELY CONTRAINDICATEL. I
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