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Povidone-iodine is used as disinfection in patients undergoing many kinds of operations. Several cases of thy-
roid dysfunction induced by transcutaneous absorption of povidone-iodine have been reported in small in-
fants. However, transcutaneous absorption was not clearly reported in adults. The aim of this study was to 
assess transcutaneous absorption of iodine in patients who received single topical application with povidone-
iodine and serial changes of urinary iodine excretion under the condition with a simple iodine-restricted diet
in Japan, an iodine-sufficient area. Sixty-eight patients with thyroid carcinoma undergoing total thyroidectomy
received single skin disinfection with either povidone-iodine (group A; n ! 47) or chlohexidine gluconate, a
noniodine containing biguanide (group B; n ! 21). In group A, urinary iodine excretion on the first day after
operation increased up to 7 times that of the preoperative value. The amounts of urinary iodine correlated pos-
itively with operating time. Increased urinary iodine, however, returned to preoperative values on the third or
fifth day after operation. In group B, there was no increase in urinary iodine excretion and urinary iodine ex-
cretion was ranged from 54 to 193 !g/g of creatinine on the third day of operation. In conclusion, a large
amount of povidone-iodine was absorbed through healthy skin even in adults. This may possibly interfere with
scintigraphy or radioactive iodine treatment, or cause thyroid disinfection in susceptible patients.
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Introduction

POVIDONE-IODINE is an effective, safe antiseptic, and there-
fore is used frequently in various fields as a broad-spec-

trum topical disinfectant (1,2). In burn patients (3,4) and in-
fants (5,6), the skin is very thin or permeable, and marked
transcutaneous iodine absorption has been reported. How-
ever, in adults, healthy skin is much less permeable. There
has been no report of transcutaneous iodine absorption in
adults undergoing surgery.

The aim of this study was to assess transcutaneous iodine
absorption in patients who have single topical application
with povidone-iodine and the serial changes of the urinary
iodine level after total thyroidectomy in patients with thy-
roid carcinoma. To avoid the influence of an iodine rich diet,
patients were kept on a iodine-restricted diet after admis-
sion. It has been reported that the diet in Japan customarily
includes foods rich in iodine and the mean urinary iodine
excretion with a customary diet was 420–1760 !g/g of cre-
atinine (7).

Materials and Methods

Total thyroidectomy was performed in 68 patients with
thyroid carcinoma between September 2002 and December
2002. Informed consent was obtained from all participating
patients. All operations were perfomed on the second or
third day after admission. Patients received skin sterilization
with either povidone-iodine (ISOJIN, Meiji Pharmaceutical
Co., Tokyo, Japan) (group A; n ! 47) or chlohexidine glu-
conate (Maskin R, MARUISHI Pharmaceutical Co., Ltd., Os-
aka, Japan), a noniodine containing biguanide (group B; n !
21), before their operations. Experimental protocol was per-
formed prospectively and selection of sterilizing selection
was done randomly, if not contraindicated. The mean ages
of 47 patients (40 women, 7 men) in group A and 21 patients
(19 women, 2 men) in group B were 52.5 " 15 (mean " stan-
dard deviation [SD]) and 55.9 " 13 years old, respectively.
The difference in age or gender between the two groups was
not significant.

Urinary iodine values were measured on the day of ad-
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mission (2 to 3 days before surgery), preoperatively and the
first, third, and fifth day after skin preparation in both
groups. Urinary iodine concentration was measured by a mi-
croplate method using Sandell-Kolthoff reaction (8). Because
the urinary concentration in morning single specimens re-
flected dairy urinary iodine excretion (8), morning single uri-
nary specimens were obtained from every patient. The io-
dine concentrations was expressed as microgram of iodine
per gram of creatinine. Skin preparation was carried out in
a standard fashion. Skin from the chin to the level of nipple
was prepared with one of the disinfectants. The volume used
for disinfection of povidone-iodine and chlohexidine glu-
conate was 10 " 1.3 mL (mean " SD). To avoid the influence
of an iodine-rich diet, patients were kept on a iodine-re-
stricted diet after admission. Iodine-restricted diets avoid
seaweed and soup, which is used as a base for Japanese soup
made by laminaria japonica. One bowl of soup can contain
as much as 5 mg of iodine. There was no further contact with
povidone-iodine or any other iodine containing compound
after the operation. Also, after total thyroidectomy no pa-
tient received thyroid replacement medications throughout

the period of this study. Statistical analysis was performed
by the Mann-Whitney U test and a p value less than 0.05 was
considered significant.

Results

Serial changes of urinary iodine concentrations in indi-
vidual patient of groups A and B are shown in Figures 1 and
2, respectively.

Table 1 shows the exact values of averages and standard
deviation of urinary iodine excretion (!g/g of creatinine) in
each group. Urinary iodine concentrations on admission
ranged from 59 to 4182 (mean " SD : 429.5 " 1077.3). Indi-
vidual values greatly varied. On the second or third day af-
ter admission, the urinary iodine concentrations were lower
than the values on admission day, because of the iodine re-
stricted-diet.

The urinary iodine levels after povidone-iodine skin
preparation (group A) were significantly greater than the
preoperative levels in each patient, and the mean level of uri-
nary iodine rose nearly seven times. Also, the mean of uri-

FIG. 1. The level of urinary iodine (!g/g of creatinine [Cr]) after povidone-iodine skin preparation.

FIG. 2. The level of urinary iodine (!g/g of creatinine [Cr]) after chorhexidine skin preparation.



nary iodine concentration on the first day after operation in
group A was significantly greater than that in group B. The
amount of transcutaneous iodine absorption was calculated
as follows: urinary iodine level in the first postoperative day
minus urinary iodine level in preoperative day. Absorbed
iodine amounts were positively correlated with operating
time in Group A (Fig. 3). The levels of urinary iodine in group
A returned to preoperative values on the third or fifth day
after operation during the hospital-supplied iodine-re-
stricted diet. In contrast, in group B, there was no increase
in urine iodine concentration over the 24-hour period after
operation. Urinary iodine excretion ranged from 54 to 193
!g/g of creatinine on the third day after operation and there
was little change after that.

Discussion

Elevated urinary or serum iodine levels were found in
many reports in patients treated with povidone-iodine
preparation. Almost all cases were small infants undergo-
ing operations (5) or neonates receiving skin cleansing (9).
In adults, however, the skin is much less permeable, and
thus transcutaneous absorption seems negligible. Elevated

urinary or serum iodine levels were reported in patients
who had received a preoperative preparation for vaginal
disinfection (10), daily vaginal douching (11), and for gar-
gling (12,13). Similar results were obtained in burn patients
(3,4). There was no report about transcutaneous iodine ab-
sorption in adults undergoing surgery. In this study, the
urinary iodine levels after skin single preparation of povi-
done-iodine increased nearly 7 times the preoperative uri-
nary level and ranged from 193 to 5120 (mean " SD :
1504.7 " 984.9) (!g/g of creatinine). Hyperthyroidism and
hypothyroidism caused by a single absorption of iodine in
infants undergoing operations (5) and elderly patients un-
dergoing nonionic contrast radiography (14) have been re-
ported in endemic iodine-deficient areas. The use of large
quantities of povidone-iodine for irrigation of the medi-
astinum for 2 weeks also induced hyperthyroidism in io-
dine-sufficient area (15). In this study, patients had total
thyroidectomy, so we could not determine whether thyroid
dysfunction was caused by single administrations of povi-
done-iodine. However, the amounts of transcutaneous io-
dine absorption undergoing operations were not low. This
raises the possibility that skin sterilization with povidone-
iodine causes thyroid dysfunction in patients, particularly
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FIG. 3. Correlation of absorbed iodine amounts and operating time. Absorbed iodine amounts estimated as urinary io-
dine level in the first day after operation minus urinary iodine level in preoperative day. Absorbed iodine amounts and
operation time were positively correlated (r ! 0.72, y ! 6.0x # 11.2).

TABLE 1. URINARY IODINE LEVELS BEFORE AND AFTER USAGE OF STERILIZING SOLUTION

Sampling time Povidone iodine (group A) Chlohexidine gluconate (group B) p value

Admission day 428.3 " 690.3 (83–4182) 587.8 " 819.41 (59–3787) 0.1779
Preoperation day 205.2 " 230.7 (62–1381) 301.5 " 271.9 (64–1008) 0.0891
First day after operation 1504.7 " 984.9 " (193–5120) 176.6 " 169.5 (29–667) $ 0.0001
Third day after operation 319.7 " 189.3 (85–904) 99.7 " 39.1 (54–193) $ 0.0001
Fifth day after operation 177.8 " 107.5 (44–451) 96.2 " 26.5 (55–153) 0.0004

Values indicate !g/g of creatinine (Cr).
Results are expressed as mean " standard deviation (SD).
Data in parentheses indicate the range of distribution.
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those with preexisting thyroid disease who have iodine de-
ficiency goiter and multinodular goiters.

We often attempt to keep the serum iodine levels low, for
example, radioiodine-131 therapy after thyroidectomy for
thyroid cancer. In general, a low-iodine diet for preparation
is needed 1 or 2 weeks prior to the diagnostic radioiodine
therapy. The kinds of restricted foods and the restricted
terms vary in each country and hospital. However, in most
cases, skin sterilization by povidone-iodine is not restricted.
The amount of iodine incorporated after skin sterilization us-
ing povidone-iodine cannot be neglected. We must restrict
not only foods but also the use of povidone-iodine when
serum iodine needs to be limited.

In Japanese consuming Japanese-style meals, the urinary
level of iodine is approximately 420–1760 !g/gCr (7), and
this iodine intake is higher than the World Health Organi-
zation (WHO) recommended daily intake of 150 !g. Fur-
thermore, daily urinary iodine excreton in each subject varies
greatly according to the quantity and the frequency of in-
gestion of an iodine-rich diet. Patients were instructed to
avoid seaweeds and soups that may be high in iodine, to
avoid confounding the data. In this study, to avoid the in-
fluence of these iodine-rich diets, a simple iodine-restricted
diet, by avoiding seaweed, was designed for inpatients. In
our simple hospital-supplied low-iodine diet, mean levels of
urinary iodine in patients in group B were lower than the
150 !g that WHO recommended 7 to 10 days after admis-
sion, but did not reach the level of the low-iodine diets that
are needed for preparation for radioiodine therapy, typically
providing 50 !g dietary iodine per day.

In summary, we have demonstrated marked transcuta-
neous absorption of iodine after skin preparation with povi-
done-iodine in adults undergoing a thyroid operation. If it
is necessary for iodine in serum to be limited, for example,
in radioiodine therapy, we should avoid preparation of the
skin with povidone-iodine.
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