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IntRoductIon

Smokers and drinkers with squamous cell carcinoma of the 
head and neck have a high risk of developing a second primary 
tumor (SPT)[1-6] based on the theory of field cancerization, 
proposed in 1946.[7-9] According to the literature, the most frequent 
region of SPT development is the head and neck region.[10-14]

Published guidelines suggest the following methods can be 
used during follow-up visits with patients with head and 
neck cancer for early detection of lesions in the mouth or 
oropharynx: routine visual inspection of the oral cavity, 
use of toluidine blue to detect neoplastic and preneoplastic 
lesions not visible to the naked eye, use of fluorescent dyes 
for diagnosis of injuries, and exfoliative cytology or biopsy 
of suspected cancerous areas.[15-21] Despite these guidelines, 
no studies have comprehensively assessed the advantages of 
each method of detecting SPT.[22] Promising results with a 
method developed to detect the spectrum of light refraction 
of preneoplastic and neoplastic lesions have been shown;[23-25] 
however, this technique is not so employed in some centers due 
to the cost of equipment. Despite the prevalent diagnostic use 
of Lugol solution for the early detection of cervical cancer[26] 

and esophageal cancers,[27-35] its ability to detect malignant 
tumors or premalignant lesions of the mucosa of the head 
and neck has not been thoroughly addressed. A recent study 
in which Lugol solution was used to detect SPT in the mouth 
and oropharynx suggested that this solution may potentially 
be used to identify malignant and premalignant lesions that 
are not detected during routine inspections;[36] however, a more 
detailed and complete study is necessary to determine whether 
Lugol chromoscopy results in increased survival.

The aim of this study is to verify the impact of Lugol 
chromoscopy of the mouth and oropharynx on identification 
of SPTs during follow-up visits with patients with squamous 
cell carcinoma of the head and neck.

Methods

After obtaining Ethics Committee approval and informed 
consent of the patients involved, we evaluated 211 patients with 
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primary cancer of the oral cavity, oropharynx, hypopharynx, and 
larynx during 4 years. These patients had histopathologically 
confirmed squamous cell carcinoma and were included in the 
study regardless of the stage of their cancer or the length and 
modality of treatment they had received. We separated the 
patients into two groups by drawing lots to assess whether 
Lugol increases the diagnosis of SPT. Patients were randomly 
assigned – Group A and B.

The exclusion criteria were allergy to iodine, anatomical 
changes that would allow Lugol aspiration during the test, 
difficult to the examination such as trismus, presence of 
ulcerated tumors that could cause intense pain upon Lugol 
application, history of gastrointestinal bleeding within 30 days 
before the examination that predisposed patients to further 
episodes due to the irritant effects of Lugol in the esophageal 
mucosa, and who did not have a known diagnosis at the 
time of examination (the index tumor result of pathological 
analysis). Attempting these criteria 19 patients were excluded 
from the study.

In Group A, without the use of Lugol, lesions that could 
potentially form SPTs were detected by routine examination 
with artificial lighting.

In addition to the routine examination in Group B, we applied 
2% Lugol solution (iodine - potassium iodide solution) in all 
mucosa of the mouth and oropharynx at an approximate dose 
of 3–5 ml each one with the aid of a hand sprayer, without any 
previous preparation and enough to color mucosa [Figure 1] 
and expose hypocolored lesions [Figures 2 and 3]. We 
reexamined 2 min after the spray application and always ask 
the patient to keep the solution in the oral cavity for about 
1 min, chewing it, and them swallowing.

In both groups, biopsies of regions classified as potentially 
cancerous or “suspect” were performed. In Group B, 
additional biopsies of hypopigmented (suspect) areas and 
normal (control) areas were performed.

In Group B, Lugol staining reached the optimal point for 
evaluation after one to 2 min of spraying and the mucosa 
remained colored for about 8 min. During this period, 
the appearance of the mucosa was assessed, lesions that 
were completely unstained or hypopigmented were treated 
with Lugol again to confirm the findings, and biopsies of 
hypopigmented and unstained areas [Figures 4-7] were 
performed with a conventional Burke biopsy forceps. 
The biopsies were always conducted at the center of the 
hypopigmented area.

We compared the gender, age, tumor-node-metastasis stage, 
and quantity and duration of alcohol and tobacco consumption 
of the patients in the two groups. Tobacco consumption was 
assessed using the Brinkman index.[37,38]

Diagnosis of dysplasia and malignant lesions was based on 
a classification suggested by Kujan et al., in 2006.[39,40] The 
biopsies were referred to for histopathological examination 

at the Department of Pathology of the Hospital das Clínicas, 
University of São Paulo School of Medicine, with descriptions 
of the original localization of the specimen and chromoscopy 
test characteristics. The slides were prepared using routine 
techniques and stained with H and E. Only one surgeon 
performed endoscopy and Lugol application. Two pathologists 
to avoid discrepancies in diagnostic criteria analyzed samples 
separately.

Results

Group A (patients examined without Lugol) was composed of 
106 patients, whereas Group B (patients examined with Lugol) 
was composed of 105 patients. A total of nineteen patients 
were excluded from the study. Eight of those patients were 
excluded because had large ulcerated lesions in the mouth that 
could cause great discomfort during Lugol application, two 
were excluded because did not give a good visualization of 
the oral cavity because of trismus secondary to the treatment 
of the tumor index (scar retraction in the masticatory space), 
and nine patients who did not have a known diagnosis at the 
time of examination were also excluded from the study.

Patients in Group A were followed up for an average of 
25.2 months and those in Group B were followed up for an 
average of 24.9 months.

The characteristics of Group A and B were compared 
statistically using the Q² test and both are comparable. Patients 
in Group A ranged in the age from 41 years to 94 years, with 
an average age of 61.73 ± 10.98 years and a median age of 
60.95 years. Patients in Group B ranged in the age from 
40 years to 81 years, with an average age of 59.32 ± 9.6 years 
and a median age of 58 years (P = 0.61). In Group A, 96 patients 
were men and ten were women. In Group B, 94 patients were 
men and 11 were women (P = 0.80).

Most patients in both groups had stage IV cancer. The most 
common sites of primary cancer were the mouth (11 patients in 
Group A and 19 patients in Group B) and the larynx (13 patients 
in Group A and 12 patients in Group B).

The rate of alcohol use was defined as the number of units of 
ethanol (1 IU of alcohol = 28 g) consumed per day multiplied 
by the number of years of consumption.[37] The two groups 
had statistically similar rates of alcohol usage (P = 0.181). The 
Brinkman index (defined as the number of cigarettes smoked 
per day multiplied by the number of years of consumption) was 
used to quantify smoking exposure,[37,38] and this measure was 
also statistically similar in both groups (P = 0.118).

Fifty‑five patients in Group B underwent biopsy of lesions 
that were hypopigmented after Lugol application. Of those 
biopsies, 11 were invasive carcinomas [Figures 8 and 9], one 
was carcinoma in situ [Figures 10 and 11], six were high-risk 
dysplasias, 27 were low-risk dysplasias, and 10 were normal 
tissues. No cancer was detected in pathological analysis of the 
random control biopsies, which showed 20 normal, 18 low-risk 
dysplasias, and 2 high-risk dysplasias.
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Figure 1: Aspect of the normal coloration in the oropharynx region 
extending up to the hypopharynx

Figure 2: Example of examining the oral cavity of a patient from group 
B without the dye

Figure 3: The same patient of figure 2 with Lugol dye. The biopsy of this 
patient in the hypocored área near the center showed invasive carcinoma

Figure 4: Hypocored floor lesion photograph whose pathological 
examination showed invasive carcinoma

Figure 5: Aspect of hypocored lesion in the right oral tongue, whose 
pathological examination showed invasive carcinoma

Figure 6: Photograph of lesion hypocored innerface commissure labial 
and whose pathology examination was low‑risk dysplasia

Considering that hypopigmented areas contained both 
true-positive (cancerous) and false-positive (noncancerous) 

tissues and normal areas contained true-negative (noncancerous) 
and false-negative (cancerous) tissues, we determined that the 
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sensitivity of this method was 1 (one), the specificity was 
0.48, the accuracy was 0.55, the positive predictive value 
was 0.21, and the negative predictive value was 1 (one). All 
of these hypopigmented areas also noted to appear abnormal 

on traditional unstained endoscopy.

Within 6 months of follow‑up, more SPTs were identified 
in patients in Group B than those in Group A; 12 patients 
in Group B (85.7%) and two patients in Group A (14.2%) 
had detectable injuries. We observed the emergence of six 
head and neck tumors in Group A between 3 and 37 months 
of follow-up. The average time at which these tumors were 
detected was 15.66 (±12.51) months after the study enrollment 
and the median time of detection was 12.5 months after 
study enrollment. In Group B, we detected 6 (six) tumors 
without Lugol and 12 tumors with Lugol. Of these tumors, 
the SPT were detected between 3 and 25 months after the first 
test. The average time at which these tumors were detected 
was 12.85 (±3.43) months after study enrollment, and the 
median time of detection was 8 (eight) months after the study 
enrollment.

Fourteen patients in Group A died and 10 (ten) of those deaths 
were related to the index tumor and no other tumor being found 
in these patients. Seventeen patients in Group B died and seven 
of those deaths were related to the index tumor, no other tumor 

Figure 7: Photograph of hypocored lesion Jugal D whose pathological 
anatomical examination was low‑risk dysplasia Figure 8: H and E of the biopsy of patient in Figures 2 and 3 with invasive 

carcinoma

Figure 9: H and E of the biopsy of patient in Figures 2 and 3 with invasive 
carcinoma

Figure 10: H and E of an hypocored area showed in situ carcinoma

Figure 11: H and E of an hypocored area showed in situ carcinoma
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being found in these patients. No deaths during the follow-up 
period were related to SPTs of the head and neck.

In Group A, the site most commonly affected by SPT 
was the mouth (5 cases, 25% of SPT), followed by the 
esophagus (3 cases, 15%). In Group B, the oropharynx and 
mouth were the most commonly affected sites; eight cases of 
SPT were detected at each site (34.78% of SPT).

dIscussIon

The increased number of SPT detected in patients in Group B 
can be attributed to the employment of Lugol, which allowed 
early diagnosis of ten tumors, similar as used in esophagus.[30-33] 
Furthermore, the lesions that were hypopigmented with Lugol 
appeared normal on unstained visual inspection.

We have shown that Lugol chromoscopy is of great value in 
diagnosis.[41] It allowed the examiner to detect hypopigmented 
areas that were shown to be early carcinomas in 10.4% 
of all patients who underwent biopsy. The sensitivity of 
oropharyngeal chromoscopy with Lugol is high (100%) and the 
specificity is moderate (48%). This level of specificity is not 
better than random chance (50%), and thus, this technique could 
lead to a significant number of unnecessary negative biopsies.

At the end of the study, we diagnosed six carcinomas in 
patients with head and neck SPT without Lugol; however, 
when we employed Lugol, 18 carcinomas in the mouth and 
oropharynx were identified, resulting in a relevant increase in 
the number of malignant diagnoses. Additional time, expense, 
and discomfort (causing several patients to be excluded from 
the study) are worth the additional detection of lesions that 
may be subclinical.[41]

During the follow-up period, Lugol chromoscopy in the mouth 
and oropharynx did not impact the survival of the patients as 
it does in esophagus.[42]

The group examined with Lugol had higher mortality than the 
group that underwent routine examination and no deaths were 
related to SPTs; however, it was a short period for conclusions. 
Additional studies could recommend how lead-time bias may 
affect these results. It is worth mentioning that longer follow-up 
may allow to detect further changes in mortality between the 
two groups as well as to detect additional SPT.

Tests for the presence or not of human papillomavirus infection 
were not done,[43,44] but this is a possible future study using 
Lugol for diagnosis. The low cost of this method may be a 
good alternative to the use of narrow-band image.[41-46]

The value of this technique for subclinical detection of cancer 
is undeniable, so a potential application of this is to study 
molecular alterations in subclinical cancer form to understand 
better the mechanism of a clinical presentation form.[47]

Other use of Lugol staining described may lead to a reduction 
in local recurrence, and improved survival is to assist excision 
of dysplasias and carcinomas in situ at mucosal resection 

margins of oral and oropharyngeal squamous cell.[48] This early 
application of the dye at time of resection in our view may 
have results similar to ours without impact on the survival and 
cause larger resections with worse quality of life.

conclusIon

The chromoscopy examination with Lugol’s iodine is an 
important complement in the detection of primary tumors in 
the mouth and oropharynx, due to its high sensitivity. The 
prevalence of STP increased after the examination was held 
with Lugol’s iodine.
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