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OBJECTIVE To characterize the histologic types of esophageal cardiac mu-
cosa by endoscopic survey in a high—risk cancer area of China.

METHODS An endoscopic survey with Lugol's staining was carried out in
Cixian County , Hebei Province from December 2001 to May 2002. The data
were processed using computer SPSS 10.0 software.

RESULTS The incidences of mild esophagitis, moderate esophagitis ,and
severe esophagitis were for 2013 cases, 34.9%(703), 1.6%(33) and 0.1% (2)
respectively; those with mild dysplasia, moderate dysplasia, severe dyspla-
sia of the esophagus were 8.6% (172), 7.8% (157) and 2.6% (53) respective-
ly; those with carcinoma in situ, intramucosal carcinoma, invasive squamous
carcinoma of the esophagus were 2.5%(50), 0.2% (4) and 0.7%(14) respec-
tively. The histologic—-detecting rates of non—-atrophic gastritis, and atrophic
gastritis of the cardia were 36.3%(730), 11.5% (232) respectively; those with
mild dysplasia, severe dysplasia of the cardia were 2.5%(51), 0.8%(17) re-
spectively; those with intramucosal adenocarcinoma, invasive adenocarci-
noma of the cardia were 0.1% (3), 0.8%(17) respectively. The early—detec-
tion rate of esophageal cancer was 79.4%(54/68). The survey rate(examined
population to covered population) was 73.8% (2013/2725).

CONCLUSIONS  Esophageal endoscopic screening with Lugol's solution
staining has an advantage over esophageal balloon cytology, in that the his-
tological diagnoses of esophageal cardiac diseases can be obtained, thus
contributing to the prevention of subsequent disease. In using the staining
method the detection rate of early esophageal cancer is higher than that re-
vealed by balloon cytology.
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C ixian County is one of the high incidence areas of esophageal
cancer in China ™. Over a period of almost 30 years of effort to
prevent, esophageal cancer has resulted in a descending incidence
trend, but it is still higher than many other areas . Successful early
detection, early diagnosis and early treatment are hard to achieve. In
order to prevent and treat esophageal cancer, a large—scale endoscopic
survey was carried out in Cixian in 2002 by Hebei Cancer Institute
with satisfactory results.

MATERIAL AND METHODS

Survey population

In the National Tenth Five —Year Scientific Championship Project,
people 40—69 years old in nine villages in the hilly part of Cixian were
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chosen as the survey population. The hilly part of the
County has a higher incidence rate of esophageal can-
cer compared to the plain area. The total population of
the nine villages was 12048. The incidence rate of
esophageal cancer in this region during 1996 ~2000
was 176.0/100,000 and the mortality rate 126.2/
100,000 per year. At the same time, 18,675 people
from seven other villages were chosen as the control
group, where the incidence rate and mortality rate were
171.1/100,000 and 139.2/100,000, respectively.

Survey Processing

The health professionals first prepared a printed list of
2000 people of ages 40—-69 years in the nine villages.
Two days prior to the survey, personal contacts with
potential candidates to be examined were made by lo-
cal physicians in order to arrange detailed procedures
for the survey. At the beginning of the survey, those
subjects were requested to fill out an epidemiological
questionnaire and physical examinations were per-
formed by physicians to exclude people with any seri-
ous contraindication to endoscopic examination. Then
the endoscopic examination was performed by spe-
cialists using the method developed by Professor
Wang Guoqing . The results were recorded in detail
and the biopsy specimens fixed in 80% alcohol fol-
lowed by staining with hematoxylin —eosin (HE).The
diagnosis was determined by pathologists.

Data analysis

The data were computer processed to set up a survey
information database which was handled by SPSS 10.0
software using a chi-square test, «=0.05.

RESULTS

Survey rate

The total number of people from the nine villages who
took part in the large —scale endoscopic survey was
12,048. The age of the 2,992 people examined was
40 —69 years, excluding the contraindicative popula-
tion of 267 (including 32 cancer patients, 22 heart dis-
ease patients, 29 cerebrovascular disease patients, 55
hypertension patients, 56 other kinds of disease pa-
tients, 59 deaths and 14 emigrants).The survey rate

was 73.8% (2,013/2,725).

Age distribution

The number of people who were examined by en-
doscopy was 2,013, including 973 males and 1,040 fe-
males. The sex ratio (males to females) was 0.94:1

(Table 1).

Table 1. Age Distribution of the Population

age 40- 45— 50- 55— 60- 65- total
Male 364 220 139 120 86 44 973
Female 428 238 183 105 63 23 1040
Total 792 458 322 225 149 67 2013

Resuilts of the endoscopic examinations

Detection rates of esophageal histologic types and
age distribution

The histologic —detection rates were as follows of the
2,013 cases: carcinoma in situ was 2.5% (50); intra-
mucosal carcinoma was 0.2% (4); invasive squamous
carcinoma was 0.7% (14); early cancer was 2.7%
(54),which made up 79.4% of the total esophageal
cancer.

As noted in Table 2, as the age increased by 5—year
intervals, the histologic —detection rates of esophageal
cancer and dysplasia all increased from the 40 -year—
old group to the highest for the 65 —year —old group
(x,2=135.943, P,=0.000; x,*=182.782, P,=0.000). The
histologic —detection rates of esophagitis between dif-
ferent age groups showed significant difference (x°=
12.475, P=0.029). The rates of dysplasia in different
age groups displayed significant differences between
them (x*=141.184, P=0.000). The rates of esophageal
cancer between different age groups showed signifi-
cant differences (x*=74.855, P=0.000).

Gender distribution of histologic types in the esoph-
agus

The histologic —detection rates were as follows:
esophagitis was 35.9% (349/973) in males and 37.6%
(391/1,040) in females respectively, with no signifi-
cant difference between them (x*=0.645, P=0.422);
dysplasia was 23.1% (225/973) in males and 15.1%
(157/1,040) in females respectively, with a significant
difference between them (x* =21.072, P =0.000);
esophageal cancer was 3.3% (32/973) in males and
3.5%(36/1,040) in females respectively, with no sig-
nificant difference between them (x*=0.001, P=0.98).

The incidence rate of esophageal cancer and pre-
cancerous lesions

We found 74 cases including 68 cases of esophageal
cancer and 6 previously known cases(Table 3).



The outcome of the cardiac endoscopic survey

The histologic detection rate of cardiac cancer and
age distribution

As is shown in Table 4, the histologic—detection rate of
cardiac cancer was much lower than that of esophageal
cancer(x*=26.767, P=0.000), and early cardiac cancer
only comprised 15% (3/20) of cardiac cancers. Histo-
logic —detection rates were as fellows: gastritis in the
cardia was 44.5%(433/973) in males and 50.8% (529/
1,040) in females respectively, showing a significant
difference between them (x*=8.159, P=0.004); dys-

plasia was 4.9%(48/973) in males and 1.9%(20/1,040)
in females respectively, with a significant difference
between them (x*=13.955, P=0.000); cardiac cancer
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was 1.3%(13/973) in males and 0.7%(7/1,040) in fe-
males, with no significant difference between them
(x°=2.246, P=0.134).

Age distribution: cardiac cancer is common in
people over 50 years, and also at this age, the detection
rate of cardiaitis was 51.7%(409/792), also high in the
40—year—old group. The histologic—detection rates of
cardiac cancer and dysplasia all increased with age
(x:"=84.875, P,=0.000; x,’=36.209, P,=0.000).

The incidence rate of cardiac cancer and dysplasia

In this survey, we found 20 cases of cardiac cancer, 1
prevalence case, totally 21 cases, the incidence rate
was lower than that of esophageal cancer (Table 5),
and 2 cases of gastric cancer.

Table 2. Age distribution of detection rates of histologic types in the esophagus

- Age(%)

40~ 45~ 50~ 55~ 60~ 65~
Normal squamous epithelium 355(44.8) 176(38.4) 92(28.6) 56(24.9) 14(9.4) 7(10.4)
Squamous epithelium acanthosis 11(1.4) 4(0.9) 10(3.1) 7(3.1) 5(3.4) 1(1.5)
Squamous epithelium atrophy 1(0.1) 100.2) 1(0.3) —
Basal cell hyperplasia 6(0.8) 6(1.3) 3(0.9) 1(0.4) 2(1.3) —
Wild esophagitis 304(38.4) 167(36.5) 90(28.0) 71(31.6) 53(35.6) 18(26.9)
Moderate esophagitis 1702.1) 2(0.4) 9(2.8) 4(1.8) 1(0.7) —
Severe esophagitis 1(0.2) 2(0.6) 1(0.4) — — —
Mild dysplasia 37(4.7) 36(7.9) 41(12.7) 26(11.6) 21(14.1) 11(16.4)
Moderate dysplasia 19(2.4) 30(6.6) 43(13.4) 26(11.6) 26(17.4) 13(19.4)
Severe dysplasia 12(1.5) 12(2.6) 12(3.7) 6(2.7) 9(6.0) 2(3.0)
Carcinoma in situ 3(0.4) 8(1.7) 10(3.1) 14(6.2) 8(5.4) 7(10.4)
Intramucosal carcinoma — 2(0.4) — — 2(1.3) —
Invasive carcinoma — 2(0.4) 3(0.9) 4(1.8) 3(2.0) 2(3.0)
Others 27(3.4) 11(2.4) 6(1.8) 9(4.0) 5(3.4) 6(9.0)
Total 792(100.0) 458(100.0) 322(100.0) 225(100.0) 149(100.0) 67(100.0)

Table 3. The incidence rate of esophageal cancer and precancerous lesions (1/100,000)
Type Dyplash Cancer
Mild Moderate Severe

Cases 355(44.8) 176(38.4) 92(28.6) 56(24.9)
Crude incidence rate 11(1.4) 4(0.9) 10(3.1) 7(3.1)
Standard rate in China 1(0.1) 1(0.2) 1(0.3) —
Standard rate in the world 6(0.8) 6(1.3) 3(0.9) 1(0.4)
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Table 4. Age distribution of detection rates of histologic types in cardia

. Age(%)
40~ 45~ 50~ 55~ 60~ 65~
Normal adenoepithelium 295(37.2) 156(34.1) 81(25.2) 61(27.1) 27(18.1) 10(14.9)
Non-atrophic gastritis 319(40.3) 169(36.9) 116(36.0) 60(26.7) 47(31.5) 19(28.4)
Atrophic gastritis 90(11.4) 45(9.8) 38(11.8) 34(15.1) 14(9.4) 11(16.4)
Mild dysplasial 13(1.6) 8(1.7) 10(3.1) 8(3.6) 8(5.4) 4(6.0)
Severe dysplasia — 8(1.7) 2(0.6) 3(1.3) 4(2.7) —
Intramucosal adenocarcinoma — — 1(0.3) 1(0.7) 1(1.5) 1(1.5)
Invasive adenacarcinoma — 1(0.2) 1(0.3) 3(1.3) 5(3.4) 7(10.4)
Others 75(9.3) 71(15.5) 73(22.6) 56(24.9) 43(28.9) 15(22.4)
Total 792(100.0) 458(100.0) 322(100.0) 225(100.0) 149(100.0) 67(100.0)
Table 5. The incidence rate of cardiac cancer and precancerous lesions per 100,000
Type Mild dysplasia Severe dysplasia Cancer
Ccases 51 17 21
Crude incidence rate 25335 844.5 1092.8
Standard rate in China 361.7 119.2 165.3
Standard rate in theWorld 490.0 161.4 249.7

DISCUSSION

{n order to prevent and treat esophageal cancer, sys-
tematic research including clinical, laboratory and
field investigations has been carried out in China in
high-risk areas since the 1950"s . A variety of de-

tecting methods have been developed by Chinese sci-
entists such as exfoliative balloon cytolog (EBC), oc-
cult blood bead detector (OBB), conventional en-
doscopy combined with smear preparation or biopsy,
deficient hydrochloric acid preliminary screening,
serum total salic acid detection{(TSA) , ear information
diagnostic examination, and so on. One of the often—
used méthads for clinical diagnosis in a high —inci-
dence area is exfoliative balloon cytology, which was
created by Professor ShenQiong. Large scale screening
with the population of 126,187 in Cixian was carried
out in 1992 and 16,748 high—risk participants aged 40
years and older were screened with exfoliative balloon
cytology. The survey rate was 71.4%. The results were
179 cases of esophageal cancer (EC), 172 of near
esophageal cancer (NEC), 866 of stage—two severe
esophageal epithelial dysplasia(SEED Il ), 3,179 cases
of stage —one severe esophageal epithelial dysplasia
(SEED [ )and 5,346 cases of mild esophageal epithe-
lium dysplasia ' (MEED). Exfoliative balloon cytolo-
gy technology was used resulting in the detection rates
of MEED, SEED I , SEED I, NEC and EC as fol-

lows: 31.92%, 18.98%, 5.17%, 1.03% and 1.07% re-
spectively. Most studies indicated that exfoliative bal-
loon cytology detection was an effective, economical
and practical method, with a higher detection rate for
esophageal cancer than conventional endoscopy, but
only cytological data could be acquired and a further
endoscopic biopsy and histopathologic examination
was necessary to confirm the diagnosis. This method is
now insufficient for esophageal cancer screening be-
cause of patient discomfort and a lower detection rate.
Esophageal chromoendoscopy with mulit—point biop-
sy and histopathologic examination has developed
rapidly since the 1970G7s. The detection rate for
esophageal cancer and/or precancerous lesions has in-
creased greatly ", and at the same time the character
and scope of the lesions have been identified, directing
treatment and follow—up, thus providing a new strate-
gy for the prevention of subsequent esophageal cancer
(11.12]

This study was a part of The National Tenth Five—
Year Scientific Championship Project. A large—scale
esophageal chromoendoscopic survey in a high —risk
area was conducted. Compared with exfoliative bal-
loon cytology, the advantages and disadvantages are :
first, there is a high detection rate. Compliance to the
survey was high after the people had understood the
advantages of esophageal chromoendoscopic survey;
(with the help of a forceful educational publicity cam-



paign). The detection rate in this survey reached
73.8% , while the previous rate was 71.4% in 1992.
Second, histological and pathological diagnoses can be
obtained, precancerous lesions and non —cancer dis-
eases of esophageal and cardiac cancer can be detect-
ed, providing a basis for the prevention and treatment
of possible diseases. Third, the detection rate of early
esophageal cancer was 79.4%, higher than the 61.7%
in 1992, Fourth, the detection rate of precancerous le-

sions was lower than that of cytological method, the
detection rate of SEED is 2.6%, lower than that of cy-
tology (5.17%); Fifth, The cost is higher than that of
exfoliative balloon cytology. So it can be widely used
in those area and units with appropriate conditions.

In this survey, the detection rates of cardiac cancer
and gastric cancer were lower than that of esophageal
cancer. The first reason is that the gastric mucosa
chromoendoscopy may not take up iodine well as the
esophageal mucosa; secondly, in this area, the inci-
dence rates of cardiac cancer and gastric cancer are ac-
tually lower than those of esophageal cancer.
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