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Iodoform Intoxication ; A Case Report of
Prolonged Consciousness Disturbance in a
Patient with a High Plasma Iodine Level
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Case Report

Iodoform Intoxication ; A Case Report of Prolonged Consciousness
Disturbance in a Patient with a High Plasma Iodine Level

Kazukuni Araki, Naomi Hirakawa, Toshifumi Kosucl, Ikuyo HicasHimoTo,
Yoshinobu Kakmucur and Mikio NAKASHIMA

Department of Amnesthesiology and Critical Care Medicine, Saga Medical School

Abstract This report describes a case in which a consciousness disturbance was associat-
ed with a high plasma iodine level and which improved after the removal of iodoform
gauze that had been applied to infected wounds. A 7l1-year-old male with poorly
controlled diabetes underwent a laminectomy for an epidural abscess. On the 6th and 8th
postoperative days, he underwent debridement for fasciitis in the both arms and iodoform
gauze was applied to the wounds (both arms and lumbar region) at the end of the first
debridement and then changed every day. His consciousness then gradually deteriorated
after the debridement. His plasma iodine level was measured and was shown to be
remarkably high (6,280 wxg/dl) 19 days after the laminectomy (13 days after the beginning

of iodoform application). His consciousness recovered gradually with a concomitant
decrease in the plasma iodine level. Three months after the removal of the iodoform he
became almost alert. Caution should be exercised in using iodoform gauze because of the

possibility that it could affect consciousness.
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Introduction

Todoform is commonly used in gauze to
disinfect the local infected area. However,
it can potentially cause a consciousness
disturbance in some patients. To promote
the awareness of the complications of
iodoform, this report describes a case where
iodoform was thought to have caused a
coma and consciousness improved with a
reduction in the plasma iodine level, despite
the maximal iodine level being more than 6
times higher than that reported previously.

Case report

A T7l-year-old male with a history of
hypertension and poorly controlled diabetes,
who was taking amlodipine and glimepiride,
underwent an L2 to L4 laminectomy for an

epidural abscess. The procedure was con-
ducted under general anesthesia which was
maintained with sevoflurane and fentanyl.
A bacterial examination of the abscess
revealed methicillin sensitive Staphylococ-
cus aureus (MSSA), and therefore a few
combinations of antibiotics including mer-
openem and vancomycin were administered.
Around the onset of the epidural abscess, he
showed pain and swelling in both arms.
Bacterial examination of the punctured
specimen from the right arm revealed
MSSA. A diagnosis of fasciitis was made,
and he underwent debridement in both arms
under general anesthesia with fentanyl and
sevoflurane on the 6th postoperative day.
In order to eliminate the infection, the
wounds were kept open and iodoform gauze
was applied to them. The dressing with
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iodoform gauze was changed every day.
The incision from the laminectomy had not
totally healed and it thus produced dis-
charge, therefore a strip of iodoform gauze
was packed into the opened wound and the
dressing was changed every day. Two
days after the debridement, a further de-
bridement was performed for the extended
infection in both arms. Following the sec-
ond debridement, 0.2 to 0.3 ug/kg/h
fentanyl was administered intravenously for
postoperative pain, and intravenous
ketamine 1 mg/kg was administered while
changing the dressing. Although his com-
ing out from anesthesia after the second
debridement was uneventful, his conscious-
ness deteriorated gradually during the pos-
toperative course and he became restless
and almost unresponsive 2 days after the
second debridement. Although fentanyl
was discontinued, his consciousness deter-
iorated gradually. Laboratory data includ-
ing electrolytes, blood chemistry, thyroid
function tests, and head CT scan were
almost within the normal limits.

Thirteen days after the application of the
iodoform gauze, his plasma iodine level was
found to be elevated to 6,280 xg/dl (normal
range : 4-9 pg/dl), and the iodoform gauze
was discontinued after 19 days of applica-
tion. Thereafter, the level of consciousness
improved very slowly with the concomitant
decrease in the plasma iodine level (Figure).
On the 14th day after discontinuation of
iodoform gauze dressing, he opened his eyes
and began to speak on verbal command.
Because sucrose with povidone-iodine was
applied to the wound for 2 weeks approxi-
mately 40 days after the discontinuation of
iodoform gauze, his plasma iodine level
increased again from 19.9 to 54.8 xg/dl, but
his consciousness did not deteriorate any
further. Although he remained confused
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Figure Plasma iodine level after discontinuation of
iodoform. The level of consciousness recover-
ed slowly with the concomitant decrease in the

plasma iodine level.
until 3 months after the discontinuation of
iodoform gauze, he eventually became fully

alert.
Discussion

There are some case reports in which
plasma iodine levels were investigated after
iodoform intoxication was first reported in
1903Y. However, there have been no case
reports in which the plasma iodine level
exceeded 1,000 wg/dl in patients with
iodoform intoxication. In the present case,
the iodine level was about 6 times higher
than the highest level reported in the litera-
ture?. The patient’s level of consciousness,
however, recovered almost completely, even
though it took about 3 months to do so.

Because the plasma iodoform level is not
normally measured in the clinical setting, a
diagnosis of iodoform intoxication must be
made indirectly by measuring the concentra-
tion of plasma iodine, which is released
from iodoform dissolved in the tissue.
Plasma iodine levels in patients with
iodoform intoxication are reported to be in
the range of 31.6 to 977 xg/dl in the litera-
ture?~®. In this case, the application of
iodoform gauze, clinical features including
unconsciousness and high plasma iodine
level thus resulted in a definitive diagnosis
of iodoform intoxication.

Povidone-iodine is water-soluble and
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delivers free iodine. Unlike iodoform
intoxication, iodine intoxication following
usage of povidone-iodine usually presents
with diarrhea, confusion, agitation, liver
dysfunction, renal failure and metabolic
acidosis and the result is fatal. Some
authors reported that patients with iodine
intoxication presented with severe meta-
bolic acidosis and that their plasma iodine
levels reached 5,600 to 48,000 pg/dI®~1V.
The present case, with a plasma iodine level
of 6,280 wg/dl, did not show signs of meta-
bolic acidosis or renal failure. Therefore,
the high plasma iodine level in iodoform
intoxication seems to have much less effect
on acid-base balance or renal function than
in iodine intoxication.

While the level of the consciousness in
this patient did not decline during his recov-
ery period, the plasma iodine level increased
again to 54.8 ug/dl due to the application of
povidone-iodine to the wound. Some
authors reported that consciousness deter-
iorated with a plasma iodine level of 31.6 to
40.2 pg/dl in patients with iodoform intoxi-
cation®¥. It seems unlikely that the
plasma iodine is a major factor in the dis-
ruption of consciousness; there may be
some other factors involved in iodoform
intoxication.

The human body contains 15-20 mg of
iodine, 70-809¢ of which is located in the
thyroid gland. Iodine excretion is directly
related to renal function'®?, with plasma
iodine level maintained in the range of 4-9
ug/dl.  Although no specific renal lesion
has been identified in patients with high
plasma iodine level, acute tubular necrosis
and pronounced vacuolar degeneration of
the proximal convoluted tubules were
found!®*®. Kanakiriya et al. speculated
that oxidant-dependent pathways of tissue
injury, in which myeloperoxidase released

by activated leukocytes utilizes iodide, may
be driven by large concentrations of
iodine!'®.

The most common symptoms in iodoform
intoxication reported in the literature are
headache, disorientation, confusion, delir-
ium, drowsiness and semi-coma, and the
recovery time after discontinuation of
iodoform is 2 weeks to 1 month. This case
ended with a coma and required 3 months of
recovery time, which implies that the
iodoform intoxication was severe.
Although the dosage of postoperative
fentanyl and ketamine was less than that of
the usual clinical use with no effect on the
hemodynamic status, they masked the effect
of iodoform ; it took several days to suspect
iodoform intoxication. On the other hand,
the wound surface area in the both arms and
in the lumbar region, which had been con-
tact with iodoform gauze, was so extensive
that the amount of iodoform absorbed must
have been large. These factors must have
contributed to the increased plasma iodine
level.

Since iodoform (CHI;) has similar struc-
ture to chloroform (CHCl,), it is likely that
iodoform has an anesthetic effect if it is in
the brain. Roy et al.’® measured the total
iodine concentration and iodoform and its
metabolite (diiodomethane) concentrations
in plasma (n=6), in patients with ence-
phalopathy after the application of
iodoform gauze. They showed high
concentrations of total iodine and low but
detectable concentrations of iodoform and
diiodomethane. They also found high
concentrations of iodine and detectable
iodoform and diiodomethane in the
cerebrospinal fluid (n=2), and suggested
that since these compounds are lipophylic,
they can therefore penetrate into the brain.

Kanakiriya et al.'® reported a case of
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iodine toxicity successfully treated with
hemodialysis and continuous venovenous
hemodiafiltration.
primarily by the kidneys, it is reasonable to
use hemodialysis or continuous venovenous
hemodiafiltration to decrease the iodine
concentration in patients with renal insuffi-

Since iodine is excreted

ciency. Those may be useful in the case of
iodoform toxicity, as well. The current
patient, however, had poorly controlled
diabetes, which caused severe infection, and
Due to

concern about additional infection, catheter-

he presented with no renal failure.

izing him for hemodialysis or continuous
hemodiafiltration was avoided.

In conclusion, a patient experienced
iodoform intoxication causing his conscious-
ness to deteriorate with a high plasma
iodine level, however, he recovered almost
completely about 3 months thereafter.
Although iodoform gauze is useful and cost-
effective, caution should be exercised when
it is applied while coming into contact with
a wound demonstrating a large surface
area.

Acknowledgments

We gratefully acknowledge the generous
assistance of Mr. Brian Quinn.

References

1) Muir AH and Glasg CB: A case of
iodoform poisoning. Lancet. 1: 960,
1903.

2) Harry P, Bouachour G, Tirot P, Chen-
nebault JM, Cailleux A, Allain P and
Alquier P : Intoxication a I’ iodoforme. 3
observations. J Toxicol Clin. Exp. 12:
35-42, 1992.

3) Hara T, Maeda H, Takeichi, Ueno T and
Itoh T: A case of iodine toxicity with
delirium. Seishin Igaku. 32: 1125-1126,
1990.

4) Kubota A, Komiyama J, Aota Y, Saito Y
and Igarashi S: Consciousness distur-
bance following application of iodoform

10)

11)

12)

13)

14)

15)

gauze in wound. Shinkei Naika. 42: 73-
75, 1995.

Yamasaki K, Morimoto N, Gion T and
Yanaga K: Delirium and a subclavian
abscess. Lancet. 350 : 1294, 1997.
O’Connor AF, Freeland AP, Heal D] and
Rossouw DS : Iodoform toxicity follow-
ing the use of B.I.P.P.: a potential haz-
ard. J Laryngol Otol. 91: 903-907, 1977.
Tada M, Tada M, Ishiguro H and Hirota
K : Consciousness disturbance caused by
iodoform absorption in a patient with
decubitus ulcer topically treated with
iodoform-gauze. No To Shinkei. 54:
1051-1054, 2002.

Shioda K, Nisijima K, Kobayashi T and
Kato S: Iodoform poisoning : an unrec-
ognized cause of consciousness distur-
bance. Gen Hosp Psychiatry. 26 : 83-84,
2004.

Glick PL, Guglielmo BJ, Tranbaugh RF
and Turley K: lodine toxicity in a
patient treated by continuous povidone-
iodine mediastina. Ann Thorac Surg. 39 :
478-80, 1985.

Pietisch J and Meakins JL : Complication
of povidone-iodine absorption in topical-
ly treated burn patients. Lancet. 1: 280-2,
1976.

Labbe G, Mahul P, Morel J, Jospe R,
Dumont A and Auboyer C: Iodine intoxi-
cation after subcutaneous irrigations of
povidone iodine. Ann Fr Anesth Reanim.
221 58-60, 2003.

Hunt JL, Sato R, Heck EL and Baxter
CR: A critical evaluation of povidone-
iodine absorption in thermally injured
patients. J Trauma. 20: 127-129, 1980.
Lavelle KJ, Doedens DJ, Kleit SA and
Forney RB: Iodine absorption in burn
patients treated topically with povidone-
iodine. Clin Pharmacol Ther. 17: 355-
362, 1975.

Kanakiriya S, De Chazal I, Nath KA,
Haugen EN, Albright RC and Juncos LA :
Iodine toxicity treated with hemodialysis
and continuous venovenous
hemodiafiltration. Am J Kidney Dis. 41:
702-708, 2003.

Roy PM, Harry P, Cailleux A and Allain
P : Dangers of bismuth iodoform paraffin
paste. Lancet. 344 : 1708, 1994.

(Received for publication June 12, 2007)



Iodoform intoxication; A case report 401

Giveis )
Q— FRILdhE; 0;EFI— FEELNSET
REEICEZ EHEEAZE L -EARS

VB RFERTER R « SRAEFEE
Fo AR RS, CPIERRESE, N2 B 3 R & HEWNEE TR

TR IIERBNCH T 5 T — R ARV AN — ¥ ORI EREE I U7 ER 28 L7z, Bk
FEERFOIMNE 3 — P, @RICRESNREHED 6 5282 2 ETho 7. Bb A%
ik L7c e 25, MHRRACEMRBIELZRAD 3 7 HRICTELBE L7 O TXEWFZE 2 Nz THlE 3
2. UEGI] 2> b o — AR ROBERR 2 &8 LT 710 Bk, BEBESMEE I U CHES IR K
UM EE ORI L TT 7Y — B X > P OEfT S 7z, iR 2 — R v A8 — ¥ 2 AIERIC
ERL, EHCEL Tz 2 A2 E#HESE (Japan Coma Scale T 100~200) 23 B L7z, I —
KAV AERBIGE 13 HEICE 3 — FBEZ2HE T2 &, 6,280ug/dl EFE L WEEZEL .
3 — R AoV AR IR IR T — FEEEOE T ICFWER b e CEE L, Huk#s 37 H Tl
3— FEEE19.90g/dl ETETL, 37 RICERBHE -7, I—FRAVAFHRCBW TR
ME I — NEENEEZRTHREPHEINED, CRIZEOREEHE2EL %26 E%kEE L2
WE IR DA TH 5Tz, T—FRVAF —¥IE, EREESERT 22 L22FCEEE
ELHHITANETH 5.





