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Objective: Routine screening for esophageal cancer in head and neck cancer patients in Thailand is controversial, because
of concerns regarding the screening methods and cost effectiveness. Since Lugol dye chromoendoscopy is an effective
technique for early detection of squamous cell carcinoma of the esophagus, the objectives of the present study are to evaluate
the synchronous esophageal cancer in head and neck cancer patients and the effectiveness of Lugol dye chromoendoscopy
for routine screening.

Material and Method: All diagnosed patients with head and neck cancer between September 1, 2009 and June 30, 2011
were enrolled into the study. Both conventional esophagoscopy and Lugol dye chromoendoscopy were done. The incidence
of esophageal cancer was calculated. A diagnostic statistical analysis was done to compare the diagnostic properties between
conventional esophagoscopy and Lugol dye chromoendoscopy. Univariate and multivariate logistic regression analyses
were used to find significant factors associated with esophageal cancer in this study.

Results: Eighty-nine head and neck cancer patients were enrolled in this study. The incidence of esophageal cancer in head
and neck cancer patients was 12.4% (11/89). Conventional esophagoscopy found a highly suspicious malignant lesion in
only six patients, while the Lugol dye chromoendoscopy detected all 11 esophageal cancers. The sensitivity and specificity
for conventional esophagoscopy were 54.5% and 100%, respectively, and for Lugol dye chromoendoscopy were 100% and
70.5%, respectively. The three significant factors that increased the likelihood of synchronous esophageal cancer from
univariate analysis were age less than 50 years, presence of dysphagia, and an unstained Lugol dye area >10 mm. However,
these factors were not statistically significant by multivariate analysis.

Conclusion: Lugol dye chromoendoscopy is a promising tool to enhance the diagnosis of esophageal cancer among head

and neck cancer patients.
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Squamous cell carcinoma of the esophagus
is a common cancer in southern ThailandV. There are
various treatments for this cancer, such as surgery,
chemotherapy, radiation, targeted therapy or a
combination of treatments. However, the prognosis of
this disease is still poor because it is usually diagnosed
in the later stages of disease. Several risk factors have
been studied in an attempt to find some way to identify
this disease in the early stages when treatment might
be more effective. Some risk factors that are common
to various illnesses and cancers such as tobacco
smoking or excessive consumption of alcohol might
cause of esophageal cancer, but routine screening in
patients with these habits is not cost effective.
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The causation between squamous cell
carcinoma of head and neck and esophageal cancer
were better explained by the “field cancerization
theory”®. According to various reports, the incidence
of esophageal cancer in patients with head and neck
cancer has been found to range from 1.7% to 11.5%¢%.
Routine screening for esophageal cancer in head and
neck patients is controversial. One report suggested
esophagoscopy had low yield® and should be
considered only for symptomatic patients such as
those with dysphagia because of limited resources
for investigations. However, other reports suggested
benefits from screening for esophageal cancer in all
patients with head and neck cancer(!*!,

In general, esophageal cancer has a much
worse prognosis than other head and neck cancers.
Therefore, if we diagnose early and treat esophageal
cancer, the prognosis of these patients would be much
better. Lugol dye chromoendoscopy is one beneficial
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technique for early detection of squamous cell
carcinoma of the esophagus among head and neck
cancer patients®1%:12:13,

Currently, in Thailand there is no routine
screening protocol for esophageal cancer in head and
neck cancer patients. The objectives of the present
study aimed to determine the incidence of esophageal
cancer in patients newly diagnosed with head and
neck cancer using the Lugol dye technique and
compare the diagnostic efficacy between Lugol dye
chromoendoscopy and conventional endoscopy in the
early diagnosis of esophageal cancer.

Material and Method

All new cases of head and neck cancer
diagnosed between September 1, 2009 and June 30,
2011 at the head and neck cancer clinic were enrolled
into this study. The exclusion criteria were patients
with nasopharyngeal cancer, allergy to iodine,
hyperthyroidism, coagulopathy and thrombocytopenia,
esophageal varices, congestive heart failure (NYHA
class III/IV), chronic renal failure, pregnant or lactating
women, trismus or tumor obstruction, and those who
did not wish to participate. After enrollment, these
patients were sent to the surgical endoscopy unit,
where endoscopy was performed by the same doctor
in all subjects to diagnose by both conventional
esophagoscopy and Lugol dye chromoendoscopy for
every patient. Conventional esophagoscopy was done
first and then Lugol dye chromoendoscopy. If abnormal
lesions were noted from conventional esophagoscopy,
a biopsy was performed before continuing with the
Lugol dye chromoendoscopy. For the chromoendoscopy,
a 2% Lugol’s solution was spray-injected into the
esophageal lumen at a rate of about 10 ml per 10 cm
of esophageal length from the distal esophagus to the
proximal esophagus and the stained area was checked.
Theoretically, Lugol’s solution contains iodine and
potassium iodide, which stain the normal squamous
cell epithelium of the esophagus. Iodine binds with
intracellular glycogen so the color stain ranges from
dark green to black. Because of a reduced level of
glycogen in cancer cells, unstained areas become
visible with the Lugol chromoendoscopy. Random
biopsies were done on tissues taken from an area in
the esophagus with little or no staining for histopathology
confirmation. In cases of multiple unstained areas,
biopsies were done in one or two of the largest and
most defined areas. After the procedure finished, the
residual amount of Lugol’s solution remaining in the
tract was aspirated to reduce iodine exposure.
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The study was approved by the Ethics
Committee of the Faculty of Medicine, Prince of
Songkla University and all patients gave informed
consent.

Data collection included demographic data
of the patients and habits that may increase the risk of
esophageal and head and neck cancer for example,
tobacco smoking, alcohol drinking, and betel nut
chewing. All habits were considered significant in
patients with continuous use of more than 10 years.
Other data included type and staging of head and neck
cancer, findings from standard esophagoscopy and
Lugol dye chromoendoscopy and the pathological
results if a biopsy was done. The incidence of
esophageal cancer in the head and neck cancer patients
was calculated. The diagnostic statistical analysis
was done to compare the sensitivity, specificity,
positive predictive value, negative predictive value,
and accuracy between conventional esophagoscopy
and Lugol dye chromoendoscopy. Univariate and
multivariate logistic regression analyses were used to
find significant factors associated with esophageal
cancer in this study. The odds ratio and 95% confidence
interval were calculated and values of p<0.05 were
considered significant.

Results

Between September 1, 2009 and June 30,
2011, 89 head and neck cancer patients were included
in the present study. The majority of the patients were
male and the median age was 61 years old. The most
common type of head and neck cancer was
oropharyngeal cancer and most patients were in stage
IV. Most patients had a significant history of tobacco
smoking and alcohol drinking. All demographic
characteristics are shown in Table 1.

In pathologically proved squamous cell
carcinoma of the esophagus, the overall incidence of
esophageal cancer among head and neck cancer
patients in this study was 12.4% (11/89 cases).
Conventional esophagoscopy found a highly suspicious
malignancy in only six patients (55%), while the Lugol
dye chromoendoscopy detected all 11 esophageal
cancers (100%). There were eighty-three normal
mucosa findings from conventional esophagoscopy.
After application of the Lugol staining technique,
five of these normal finding cases were malignant and
six cases were dysplasia (Fig. 1, 2). For Lugol dye
chromoendoscopy, 34 cases (38.2%) had unstained
area following the application of the Lugol dye. The
histopathology results showed squamous cell carcinoma
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in 11 cases, dysplasia in six cases, chronic inflammation,
or ulcer in nine cases and normal squamous epithelium
in eight cases.

The diagnostic properties for esophageal
cancer detection between conventional esophagoscopy
and Lugol dye chromoendoscopy are shown in
Table 2.

The study was recorded and analyzed for a
correlation between the size of the unstained area and
the malignancy. Ten of the 11 histopathologically
confirmed squamous cell carcinomas had unstained
area>10 mm. In contrast, only one of the 18 unstained
areas <10 mm was a case of squamous cell carcinoma
(Table 3). The median unstained diameter in cancer
patients was 20 mm (8-80 mm) and in non-cancer
patients, it was 5 mm (3-50 mm).

None of the patients developed complications
from the Lugol’s solution such as esophagitis, gastritis,
or aspiration into the airway.

The univariate analysis found three significant
factors that increased the likelihood of synchronous
esophageal cancer in head and neck cancers, less than
50 years old, presence of dysphagia and unstained
Lugol dye area >10 mm (Table 4). However, in the

Table 1. Baseline characteristics of patients

Age (years), mean = SD 61.36+11.38
Male, n (%) 82 (92.1)
Significant history of tobacco smoking, n (%) 82 (92.1)
Significant history of alcoholic drinking, n (%) 68 (76.4)
Significant history of betal nut chewing, n (%) 28 (31.5)
Dysphagia symptom, n (%) 6(6.7)
Types of head and neck cancer, n (%)
Oral cavity cancer 19 (21.3)
Oropharyngeal cancer 46 (51.7)
Hypopharyngeal cancer 14 (15.7)
Laryngeal cancer 10 (11.2)
Stage of head and neck cancer, n (%)
Stage 1 8(9.0)
Stage 11 18 (20.2)
Stage I11 18 (20.2)
Stage IV 45 (50.6)

Endoscopic findings in the same patient: (A)
conventional esophagoscopy showed a mass at the
left side of the esophageal lumen (highly suspicious
cancer), (B) Lugol dye chromoendoscopy showed
an unstained area and the subsequent histopathology
found squamous cell carcinoma.

Endoscopic findings in the same patient: (A)
conventional esophagoscopy showed normal
esophageal mucosa, (B) and (C) Lugol dye
chromoendoscopy showed many unstained areas
with the largest one of the unstained mucosa area;
histopathology found squamous cell carcinoma.

multivariate analysis, these risk factors were not
statistically significant.

Discussion

The incidence of synchronous esophageal
cancer in head and neck cancer patients in the present
study was quite high (12.4%). This is comparable with
other studies, which found the incidence to vary from
1.7% to 11.5%4%. Squamous cell carcinoma of the
esophagus is usually associated with a poorer outcome
than head and neck cancers. Therefore, the physician
should attempt to identify synchronous esophageal

Table 2. Comparison of diagnostic properties between conventional esophagoscopy and Lugol dye chromoendoscopy

Diagnostic properties

Lugol dye chromoendoscopy

Conventional esophagoscopy

Sensitivity 100% 54.5%
Specificity 70.5% 100%
Positive predictive value 32.4% 100%
Negative predictive value 100% 94.0%
Accuracy 74.2% 94.4%
1166 J Med Assoc Thai Vol. 97 No. 11 2014



Table 3. Relationship between the diameter of Lugol dye unstained area and histopathology

Lugol staining Number  Number of normal ~ Number of chronic Number Number of

of patients epithelium inflammation/ulcer  of dysplasia  esophageal cancer
Normal staining 55 55 (100%) 0 0 0
Unstained area <10mm 18 8 (44.44%) 8 (44.44%) 1 (5.55%) 1 (5.55%)
Unstained area >10 mm 16 0 1 (6.25%) 5(31.25%) 10 (62.5%)

Table 4. Analysis of risk factors for developing synchronous esophageal and head and neck cancers

Factors Synchronous  Odds 95% p-value
esophageal ratio confidence
cancer, n (%) interval

Male 10 (90.9) 0.83  0.09-7.66 0.87
Age <50 years 6 (54.5) 6.00 1.59-22.64 0.004*
Dysphagia 4 (36.4) 21.71  3.36-140.27  0.001*
Tobacco smoking 10 (90.9) 0.83  0.09-7.66 0.87
Alcoholic drinking 10 (90.9) 345  0.42-28.66 0.23
Betal nut chewing 3(27.3) 0.80  0.19-3.26 0.75
Type of head and neck cancer 8(72.7) 0.98  0.24-4.06 0.98
(oral cavity and oropharynx vs. hypopharynx and larynx)

Stage of head and neck cancer (stage III and IV vs. stage I and II) 3(27.3) .12 0.27-4.58 0.88
Unstained area >10 mm 10 (90.9) 26.67  2.78-255.76 0.001*
Number of unstained area >4 lesion 2(18.2) 0.76  0.12-4.70 0.76

cancer in this group of patients as early as possible,
which will improve the chances of a better outcome.
Conventional esophagoscopy using only
white light is the standard procedure to check for
synchronous esophageal cancer in head and neck
cancer patients. However, this procedure can easily
miss superficial invasive squamous cell carcinoma or
dysplastic epithelium as these lesions often show
normal or minimal abnormal mucosa. Lugol dye
chromoendoscopy is a good method for early
detection of esophageal cancer because it can
demonstrate an unstained esophageal mucosa in
esophageal cancer that otherwise would not be
identified by conventional esophagoscopy. The present
study found that conventional esophagoscopy could
detect only six out of 11 patients with esophageal
cancer. However, Lugol dye chromoendoscopy had a
higher detection rate that could identify all patients
with esophageal cancer. The present study also found
that conventional esophagoscopy had a sensitivity of
54.5% and a specificity of 100%. Because of low
sensitivity, conventional esophagoscopy should not
be used for esophageal cancer screening. Lugol dye
chromoendoscopy had a sensitivity of 100%,
specificity of 70.5%, and 74.2% accuracy, which was
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comparable to other studies. Dawsey et al found
Lugol dye chromoendoscopy had a sensitivity of 96%
and a specificity of 63%%. Similarly, the study from
Lee et al found 88.9% sensitivity, 72.2% specificity,
and 77.8% accuracy!'?.

There are many methods to enhance the
likelihood of detection of esophageal cancer including
primarily the use of Lugol dye chromoendoscopy,
narrow band imaging, and autofluorescence imaging.
Previous studies found that conventional esophagoscopy
had 55.6% to 62.9% sensitivity and 97.2% specificity,
which were similar to the present study. Narrow band
imaging had 88.9% to 100% sensitivity and 95.4%
to 97.2% specificity; autofluorescence imaging had
71% sensitivity and 25% positive predictive value!'¢23).
Nevertheless, only narrow band imaging was excellent
in both sensitivity and specificity. However, this
technique is more expensive and requires more skill.
Therefore, since the Lugol’s solution technique has
very good sensitivity and fair specificity, this technique
is appropriate as a screening test. Furthermore, this
method does not require an experienced endoscopist,
is performed easily with the equipment available in
most settings, is inexpensive, and has no major lasting
side effects. The main drawback is that it cannot
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differentiate between non-neoplastic lesions from
neoplastic lesions very well. The advantages more
than offset the relatively small disadvantage of not
being able to distinguish between neoplastic and
non-neoplastic lesions. Therefore, this technique is
appropriate for a developing country such as Thailand
and should be a standard work-up in all head and neck
cancer patients.

From univariate analysis, we noted that larger
unstained areas showed more aggressive lesions as
earlier studies also found. The present study found that
an unstained area larger than 10 mm was strongly
associated with squamous cell carcinoma or dysplastic
epithelium. Similar to the studies from Boller et al, the
sensitivity and specificity to detect high grade dysplasia
or carcinoma in situ in unstained lesions >2 cm were
100% and 96.5%, respectively®®. Hori et al found that
anunstained area more than 10 mm was an independent
risk factor for esophageal cancer®. Some earlier
studies found a large number of unstained lesions were
related with more aggressive lesions; however, the
present study did not find this correlation®??. The
present study found that age less than 50 years was
also a risk factor for developing esophageal cancer.
The study from Wang WL et al also demonstrated
this finding®®. Actually, this disease is common in the
elderly; however, the high incidence of synchronous
cancer in younger patients may be explained by
molecular factors that need further study.

Conclusion

Lugol dye chromoendoscopy is a promising
tool for enhanced diagnosis of esophageal cancer.
Because of the high prevalence of synchronous
esophageal cancer in head and neck cancer patients,
we recommend a routine esophagoscopy with Lugol
dye chromoendoscopy in these patients.

What is already known on this topic?

The incidence of esophageal cancer in
patients with head and neck cancer has been found to
range from 1.7% to 11.5%; however, routine screening
for esophageal cancer in head and neck patients is
controversial because of various screening methods
and cost effectiveness.

What this study adds?

The present study found that the size of an
unstained area of Lugol dye chromoendoscopy was
associated with aggressiveness and histopathology
findings, especially if the size was equal to or more
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than 10 mm. Furthermore, this study found a high
incidence of synchronous esophageal cancer.
Therefore, routine esophagoscopy with Lugol dye
chromoendoscopy is recommended for all head and
neck cancer patients.

Acknowledgement

The authors wish to thank Mr. Glenn
Shingledecker for checking and editing the English in
this study.

Potential conflicts of interest
None.

References

1. Khuhaprema T, Attasara P, Sriplung H, Wiangnon
S, Sangrajrang S. Cancer in Thailand, volume VII,
2007-2009. Bangkok: National Cancer Institute;
2013.

2. Slaughter DP, Southwick HW, Smejkal W.
Field cancerization in oral stratified squamous
epithelium; clinical implications of multicentric
origin. Cancer 1953; 6: 963-8.

3. Shibuya H, Hisamitsu S, Shioiri S, Horiuchi J,
Suzuki S. Multiple primary cancer risk in patients
with squamous cell carcinoma of the oral cavity.
Cancer 1987; 60: 3083-6.

4. Vrabec DP. Multiple primary malignancies of
the upper aerodigestive system. Ann Otol Rhinol
Laryngol 1979; 88: 846-54.

5. Shons AR, McQuarrie DG. Multiple primary
epidermoid carcinomas of the upper aerodigestive
tract. Arch Surg 1985; 120: 1007-9.

6. Petit T, Georges C, Jung GM, Borel C, Bronner
G, Flesch H, et al. Systematic esophageal
endoscopy screening in patients previously treated
for head and neck squamous-cell carcinoma. Ann
Oncol 2001; 12: 643-6.

7. Scherubl H, von Lampe B, Faiss S, Daubler P,
Bohlmann P, Plath T, et al. Screening for
oesophageal neoplasia in patients with head and
neck cancer. Br J Cancer 2002; 86: 239-43.

8. Moschler O, Spahn TW, Middelberg-Bisping C,
Grosse-Thie W, Christoph B, Kloeppel G, et al.
Chromoendoscopy is a valuable tool for screening
of high-risk patients with head and neck cancer
for early detection of esophageal cancer. Digestion
2006; 73: 160-6.

9. Atabek U, Mohit-Tabatabai MA, Rush BF,
Ohanian M, Rovelli P. Impact of esophageal
screening in patients with head and neck cancer.

J Med Assoc Thai Vol. 97 No. 11 2014



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Am Surg 1990; 56: 289-92.

Shiozaki H, Tahara H, Kobayashi K, Yano H,
Tamura S, Imamoto H, et al. Endoscopic screening
of early esophageal cancer with the Lugol dye
method in patients with head and neck cancers.
Cancer 1990; 66: 2068-71.

Murakami S, Hashimoto T, Noguchi T, Hazamada S,
Uchida'Y, Suzuki M, et al. The utility of endoscopic
screening for patients with esophageal or head and
neck cancer. Dis Esophagus 1999; 12: 186-90.
Hashimoto CL, Iriya K, Baba ER, Navarro-
Rodriguez T, Zerbini MC, Eisig JN, et al. Lugol’s
dye spray chromoendoscopy establishes early
diagnosis of esophageal cancer in patients with
primary head and neck cancer. Am J Gastroenterol
2005; 100: 275-82.

Shimizu Y, Omori T, Yokoyama A, Yoshida T,
Hirota J, Ono Y, et al. Endoscopic diagnosis of
early squamous neoplasia of the esophagus
with iodine staining: high-grade intra-epithelial
neoplasia turns pink within a few minutes.
J Gastroenterol Hepatol 2008; 23: 546-50.
Dawsey SM, Fleischer DE, Wang GQ, Zhou B,
Kidwell JA, Lu N, et al. Mucosal iodine staining
improves endoscopic visualization of squamous
dysplasia and squamous cell carcinoma of the
esophagus in Linxian, China. Cancer 1998; 8§3:
220-31.

Lee YC, Wang CP, Chen CC, Chiu HM, Ko JY,
Lou PJ, et al. Transnasal endoscopy with narrow-
band imaging and Lugol staining to screen patients
with head and neck cancer whose condition limits
oral intubation with standard endoscope (with
video). Gastrointest Endosc 2009; 69: 408-17.
Ide E, Maluf-Filho F, Chaves DM, Matuguma
SE, Sakai P. Narrow-band imaging without
magnification for detecting early esophageal
squamous cell carcinoma. World J Gastroenterol
2011; 17: 4408-13.

Lopes AB, Fagundes RB. Esophageal squamous
cell carcinoma - precursor lesions and early diagnosis.
World J Gastrointest Endosc 2012; 4: 9-16.
Fukuhara T, Hiyama T, Tanaka S, Oka S, Yoshihara
M, Arihiro K, et al. Characteristics of esophageal
squamous cell carcinomas and lugol-voiding
lesions in patients with head and neck squamous
cell carcinoma. J Clin Gastroenterol 2010; 44:
e27-33.

Yoshida Y, Goda K, Tajiri H, Urashima M,
Yoshimura N, Kato T. Assessment of novel
endoscopic techniques for visualizing superficial

J Med Assoc Thai Vol. 97 No. 11 2014

20.

21.

22.

23.

24,

25.

26.

27.

28.

esophageal squamous cell carcinoma: auto-
fluorescence and narrow-band imaging. Dis
Esophagus 2009; 22: 439-46.

Takenaka R, Kawahara Y, Okada H, Hori K,
Inoue M, Kawano S, et al. Narrow-band imaging
provides reliable screening for esophageal
malignancy in patients with head and neck
cancers. Am J Gastroenterol 2009; 104: 2942-8.
Lee CT, Chang CY, Lee YC, Tai CM, Wang WL,
Tseng PH, et al. Narrow-band imaging with
magnifying endoscopy for the screening of
esophageal cancer in patients with primary head
and neck cancers. Endoscopy 2010; 42: 613-9.
Muto M, Minashi K, Yano T, Saito Y, Oda I,
Nonaka S, et al. Early detection of superficial
squamous cell carcinoma in the head and neck
region and esophagus by narrow band imaging:
a multicenter randomized controlled trial. J Clin
Oncol 2010; 28: 1566-72.

Ishihara R, Inoue T, Hanaoka N, Takeuchi Y, Tsujii
Y, Kanzaki H, et al. Autofluorescence imaging
endoscopy for screening of esophageal squamous
mucosal high-grade neoplasia: a phase II study.
J Gastroenterol Hepatol 2012; 27: 86-90.

Boller D, Spieler P, Schoenegg R, Neuweiler J,
Kradolfer D, Studer R, et al. Lugol chromo-
endoscopy combined with brush cytology in
patients at risk for esophageal squamous cell
carcinoma. Surg Endosc 2009; 23: 2748-54.
Hori K, Okada H, Kawahara Y, Takenaka R,
Shimizu S, Ohno Y, et al. Lugol-voiding lesions
are an important risk factor for a second
primary squamous cell carcinoma in patients
with esosphageal cancer or head and neck cancer.
Am J Gastroenterol 2011; 106: 858-66.

Muto M, Hironaka S, Nakane M, Boku N,
Ohtsu A, Yoshida S. Association of multiple
Lugol-voiding lesions with synchronous and
metachronous esophageal squamous cell
carcinoma in patients with head and neck cancer.
Gastrointest Endosc 2002; 56: 517-21.

Muto M, Takahashi M, Ohtsu A, Ebihara S,
Yoshida S, Esumi H. Risk of multiple squamous
cell carcinomas both in the esophagus and the
head and neck region. Carcinogenesis 2005; 26:
1008-12.

Wang WL, Lee CT, Lee YC, Hwang TZ, Wang
CC, Hwang JC, et al. Risk factors for developing
synchronous esophageal neoplasia in patients
with head and neck cancer. Head Neck 2011; 33:
77-81.

1169



= = a I3 r v & 4q o 4 3 =
msAnmaimssnalsaucisinasnarmsiuludgihelsauzsifsyzuazanelngmslymsazarsgneadond
seHININMTABINABIHAdNDIHTT

=

L4 aq = a =~ J a a _ J a o [ Q( [ a Aa a o
ANGNY LaTHITESANG, auiNYIn a3gwiasINe, INT aa1NIung, InInd WONYIYANA, INHT dUNILIIYTY

Jngilszasd: mnssvdnnseamlauzSimaenommslugihelauz5efry: uazamedhlszlulszodngdainnui
lisawau tesnindanumainnargluismnsre uasanugua wuhimslsasazaregneadendszninyimsdesndoq
& o 1 A Y yy o ¥ o s = oA a <
MaoAaIMIIAINIANTIVNUN AU Tz oz TuAL A Aniingszasdvesmsfinyiufeiensiammsinnlsanzisa
! 1 <& 4 o ¥ 14 =) J o 1 Y
naanemssanlugiheliauzSedue uazanelagliasazaegnoadendiznitiimsdesndeaonaims
r v r
Jaquazisms: udeyanihelnumiulsaua5efisys uazaime daudiuil 1 duergu w.a. 2552 49 30 dguigy
¥ Ya ] 4 g 2/ 4’ J v s

w.a. 2554 gihenaneldsumsdesndesiiuyvinasgiy uazlngdonmsazarggnea emuaamguanisaive
auzi5amaene1ms uasmmsianzinmeadanSeuiisyssninismdesndequyvanasgiu dumsdeandodlaedon
msazaregnea sauriamiavedesvesnisiialsauzsamasnaInITIn
wamsany: gihelumsAingdsim 89 519 wueramsaivealsauziSimaaneanmssesas 12.4 (11 Tu 89 118)

] ¥ ad I~ Y 41’ ] v 14
nsdesndesnaanaiislagisuiasgiuainsansiawunzsiaenamslaoies 6 118 vaiinisdesndelaely

4
msazaregnaadenannsansIanyuzsamasaa1ms laianun 11 11¢ AauluazANuTuwIzveInsdaindadnaanais
Ing35mnasgrudaumaviosas 54.5 uaz 100 dmsuanuluazanusuwizvesmsdedndodnasnaimslngdou
asasmggneadisoniusesas 100 uaz 70.5 ainmsinnziannesennunyhifesedesiilinalauzGimaonems
ldun ergrthedeendi 50 U ermsnauda uasiunveadeyrasnomsi liandasazalegneavuinuInn ey
10 dadwns agnlsnmutiasemani luiieadgmeadadenmsinizianaaguuynynu
[} Y k24 14 & ad 4’4’ 1 Q’ aa s I

ayy: msdesndesmasnenmslaglimsazaregneades thiismanduualiuhannsaiumsitdedelsauzSmaano s

Tugthelsanz59fdyzuazaine

1170 J Med Assoc Thai Vol. 97 No. 11 2014



