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 Abstract 
  Background.  The prevalence of esophageal cancer accompanied by hypopharyngeal cancer (HPC) is high and increasing 
rapidly in Asia. The purpose of this prospective study was to evaluate the prevalence of esophageal cancer during the pre-
treatment of HPC patients who were routinely examined using esophagogastroduodenoscopy (EGD) and 18F-fl uorodeox-
yglucose/computed tomography (FDG-PET/CT) and to discuss the utility of these examinations.  Material and methods.  
Between September 2005 and September 2010, 33 patients with newly diagnosed HPC (all with squamous cell carcinoma) 
underwent EGD (after a conventional endoscopy, iodine staining was performed) and FDG-PET/CT examinations. We 
evaluated the prevalence of esophageal cancer among HPC patients according to the EGD fi ndings and determined the 
sensitivity of FDG-PET/CT for the detection of esophageal primary tumors for each clinical T classifi cation.  Results.  In 
17 of the 33 patients (51.5%), 29 biopsy-proven esophageal squamous cell carcinomas were diagnosed using EGD. In eight 
of the 17 (47.1%) patients, two or more esophageal cancer lesions were diagnosed. Twenty-four of the 29 (82.8%) lesions 
were superfi cial esophageal cancers, and the remaining fi ve (17.2%) lesions were advanced esophageal cancers. In six of the 
29 (20.7%) esophageal cancer lesions that were detected using FDG-PET/CT, only one of the 29 (3.4%) lesions was 
evaluated as being equivocal; the remaining 22 (75.9%) lesions were not detected. The distribution of the clinical T classi-
fi cations detected using FDG-PET/CT was as follows: T1a, 0/21 (0%); T1b, 1/3 (33%); and T3, 5/5 (100%).  Conclusions.  
The prevalence of esophageal cancer during the pretreatment of HPC patients was 51.5%; this prevalence was higher than 
that in previous reports. We believe that the increasing proportion of superfi cial lesions (82.8%) detected using iodine stain-
ing and EGD may have led to the relatively high prevalence. FDG-PET/CT detected only 20.7% of the esophageal cancers, 
although FDG-PET/CT is capable of detecting unexpected primary malignant tumors other than esophageal cancer.   

 Hypopharyngeal cancer (HPC) is diffi cult to diagnose 
at an early stage. The overall fi ve-year survival rate is 
relatively poor compared with those for other head 
and neck cancers (HNC) [1]. HPC initially presents 
at an advanced stage (III or IV), even in developed 
countries, accounting for a fi ve-year survival pro-
gnosis of only 20 – 40% [2]. Moreover, the detection 
of multi-primary cancer (MPC) is quite important 
because the presence of this condition affects the 
prognosis. Patient survival after the diagnosis of 
cancer varies according to the site of the secondary 
cancer, with esophagus or lung cancer offering the 

worst prognoses [3]. The frequency of MPC among 
HPC patients is approximately 5 – 22% [4,5]. The 
prevalence of esophageal cancer accompanied by 
HNC is known to be high and to be increasing rap-
idly in Asia [6]. In particular, esophageal cancer 
among HPC patients is common. 

 In Japan, the incidence of HNC according to 
the International Classifi cation of Disease (ICD-10: 
C00-14) was 2.0 per 100 000 person-years (world 
population) in 1975, whereas in 2006 the incidence 
of HNC was 4.7 per 100 000 person-years (world 
population); the incidence was 7.3 per 100 000 
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person-years among men and 2.2 per 100 000 per-
son-years among women [7]. The incidence of HPC 
in Japan was not clear, although among HNC, the 
frequency of HPC (18.0%) was the third highest 
after oral cancer (31.8%) and laryngeal cancer 
(23.8%) [8]. The incidence of esophageal cancer 
(ICD-10: C15) was 4.7 per 100 000 person-years 
(world population) in 1975, whereas the incidence 
of esophageal cancer in 2006 was 6.3 per 100 000 
person-years (world population); the incidence was 
11.7 per 100 000 person-years among men and 
1.6 per 100 000 person-years among women [7]. 
Thus, the incidences of HNC and esophageal cancer 
have gradually increased in Japan. 

 Among secondary cancers in the digestive tract, 
including the esophagus, stomach, colon, and 
rectum, the esophagus is the only site of secondary 
cancer associated with an excess risk in patients 
with oral or pharyngeal carcinoma. Interestingly, 
the risk increases with the proximity of the primary 
index tumor to the esophagus, with a descending 
sequence of hypopharynx  �  oropharynx  �  oral cavity 
[6]. Therefore, the prevalence of esophageal cancer 
among HPC patients is a great concern. Nevertheless, 
the recent prevalence of esophageal cancer detected 
during the pretreatment of patients with HPC 
remains unclear. A number of clinical factors have 
been recorded that have a predictive association in 
patients who may or may not develop a second 
primary malignancy. Tobacco smoking and alcohol 
drinking have been identifi ed as major risk factors. 
Moreover, patients who present with an early-stage 
primary tumor are said to have a higher risk of 
developing a secondary primary tumor (SPT) than 
are patients who present with an advanced tumor, 
probably because of the anticipated longer survival 
of such patients [5]. Generally, for the detection of 
esophageal cancer, an esophagogastroduodenoscopy 
(EGD) is performed as a standard examination, 
although an EGD can only evaluate focal sites. 
Therefore, other examinations, such as computed 
tomography (CT) and magnetic resonance imaging 
(MRI), are often performed for staging. Addition-
ally, positron emission tomography using 18F-
fl uorodeoxyglucose (FDG-PET) has also shown 
good results for the staging and detection of local 
recurrences of HNC [9,10]. Recently, combined 
functional-anatomic imaging with fused FDG-PET/
CT has emerged as a further development of the 
PET technique. FDG-PET/CT enables a whole-body 
examination during only one imaging session. More-
over, FDG-PET/CT is a less-invasive technique. If 
FDG-PET/CT were to demonstrate an ability to 
detect esophageal cancer in HPC patients equal to 
that of EGD, FDG-PET/CT would be likely to take 
the place of EGD. 

 The clinical role of FDG-PET/CT for the 
detection of esophageal cancer during the pretreat-
ment of HPC patients is unclear. The purpose of 
this study was to evaluate the prevalence of eso-
phageal cancer during the pretreatment of HPC 
patients based on routinely performed EGD and 
FDG-PET/CT examinations and to discuss the util-
ity of these examinations.  

 Material and methods  

 Patients 

 This is a prospective study evaluating the prevalence 
of esophageal cancer in pretreatment HPC patients. 
From September 2005 to September 2010, 33 
patients with newly diagnosed HPC (29 men, four 
women; average age, 65 years; range, 40 – 79 years) 
underwent EGD and FDG-PET/CT. For the laryn-
geal fi ndings, we had already examined the larynx at 
the time of the diagnosis of HPC, and none of the 
patients had simultaneous laryngeal cancer. Informed 
consent was obtained from all the patients for the 
EGD and the FDG-PET/CT examinations. 

 The criteria in this study were as follows: (1) the 
patients were newly diagnosed as having HPC based 
on histopathological fi ndings; (2) the patients had 
no medical history of esophageal cancer before the 
HPC diagnosis; (3) FDG-PET/CT was performed 
before treatment for the HPC; (4) EGD was per-
formed before treatment for the HPC; and (5) FDG-
PET/CT was performed within one month before 
or after the EGD. The clinical staging of HPC and 
esophageal cancer was according to the International 
Union Against Cancer (UICC) [11].   

 EGD 

 The endoscopy examination was performed using 
an Advancia or Sapientia system (Fujifi lm, Tokyo, 
Japan). The endoscope was inserted into the phar-
ynx, and a careful examination was performed while 
suctioning any secretions. After advancing the endo-
scope beyond the upper esophageal sphincter, the 
esophageal mucosa was fl ushed with 40 – 80 ml of 
water through the biopsy port. After conventional 
endoscopy from the esophagus down to the duode-
num, 10 – 15 ml of a 1.0 – 1.5% iodine solution was 
performed until the normal mucosa was evenly 
stained. If unstained lesions were detected, biopsy 
specimens were taken for histopathological examina-
tion. If esophageal cancer lesions were diagnosed 
histopathologically, the number of lesions and each 
T classifi cation (depth of invasion) were recorded. 
We evaluated the prevalence of esophageal cancer 
during the pretreatment of HPC patients based on 
these results.   
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 FDG-PET/CT imaging 

 After fasting for at least four hours, the patients 
received an intravenous injection of 18F-FDG 
(3.7 MBq/kg). PET-CT examination was performed 
with an Aquiduo machine (Toshiba, Tokyo, Japan). 
First, CT images were acquired from head to the 
upper thigh. After CT, PET scanning of the same 
region was performed. The fi nal FDG-PET/CT 
fi ndings (positive, equivocal, or negative) were ana-
lyzed as follows. The criterion for a positive fi nding 
of malignancy was a visible, focally increased FDG 
uptake, compared with the surrounding structures 
and tissues. When an abnormal FDG uptake was found 
in the esophageal regions, circular regions of interest 
(ROI) were manually placed over the entire area of 
abnormal uptake to measure the maximum standard-
ized uptake value (SUVmax). We analyzed the sensi-
tivity of detecting esophageal cancer lesions at each 
T classifi cation. The clinical T classifi cation of eso-
phageal cancer was decided by referring to the EGD 
fi ndings; if advanced esophageal cancer was detected, 
the contrast-enhanced CT fi ndings were referred to.   

 Treatment for esophageal cancer 

 We also recorded what treatments were used for 
the esophageal cancer in each patient, such as 
endoscopic mucosal resection (EMR), operation, 
radiation therapy, chemotherapy, or chemoradio-
therapy (CRT), etc.    

 Results  

 Patients characteristics 

 All 33 patients underwent EGD and FDG-PET/CT 
examinations. The characteristics of the 33 patients 
are shown in Table I. The histopathological fi ndings 
for all the HPC patients were squamous cell carci-
noma (SCC). The distribution of the clinical stages of 
HPC was as follows: stage I, four patients; stage II, six 
patients; stage III, seven patients; stage IVA, 14 patients; 
stage IVB, one patient; and stage IVC, one patient.   

 EGD fi ndings 

 In 17 of the 33 patients (51.5%), 29 biopsy-proven 
esophageal SCC were diagnosed using EGD. The 
distribution of the clinical T classifi cations was as 
follows: T1a, 21; T1b, 3; and T3, 5. Twenty-four of 
the 29 (82.8%) lesions were superfi cial cancers, and 
the remaining 5 (17.2%) lesions were advanced 
esophageal cancers. In eight of the 17 (47.1%) 
patients, two or more esophageal cancer lesions were 
diagnosed. In Case 9, four esophageal cancer lesions 
were diagnosed, which was the largest number in any 
case. Four of fi ve (80%) patients who were diagnosed 

as having advanced esophageal cancer were also 
diagnosed as having superfi cial esophageal cancer.   

 FDG-PET/CT fi ndings 

 Six of the 33 patients (18.2%) were diagnosed as 
having esophageal cancer based on FDG-PET/CT 
fi ndings. In six of the 29 (20.7%) esophageal cancer 
lesions that were detected, only one of the 29 (3.4%) 
lesions was evaluated as being equivocal; the remain-
ing 22 (75.9%) were not detected. The range of 
the SUVmax of the six positive cases was 4.4 – 33.2. 
Of these six cases, fi ve cases were advanced esopha-
geal cancer (T3) (Figure 1). The remaining one 
(Case 17) was a superfi cial esophageal cancer (T1b). 
In another example (Case 14), diffuse (rather than 
focal) FDG uptake (SUV max, 3.8) was confi rmed 
(Figure 2). This case was diagnosed as equivocal, 
though an infl ammatory change, such as refl ux 
esophagitis, was considered. The case was ultimately 
diagnosed as T1b esophageal cancer based on the 
EGD fi ndings. The sensitivity of FDG-PET/CT at 
each T classifi cation was as follows (Table II): T1a, 
0/21 (0%); T1b, 1/3 (33%); and T3, 5/5 (100%).   

 Clinical stages of esophageal cancer 

 The distribution of the clinical stages of esophageal 
cancer was as follows: stage IA, 11 patients; stage IIA 
two patients; stage IIB, one patient; stage IIIA, one 
patient; and stage IIIB, two patients.   

 Treatment for esophageal cancer 

 EMR was performed in eight patients with stage IA 
esophageal cancer. An operation was performed in 
three patients (stage IIA, one patient; stage IIIA, 
one patient; stage IIIB, one patient). Chemotheraphy 
was performed in one patients (Stage IA) CRT was 
performed in two patients (stage IIA, one patient; 
stage IIB, one patient). In two of the three patients 
(stage IA, one patient; stage IIIB, one patient) were 
transferred to another hospital; therefore, the details 
of their treatment were unknown, the remaining 
one patient did not undergo any treatment because 
of the advanced stage of HPC.    

 Discussion 

 In our study the prevalence of esophageal cancers in 
HPC patients was 51.5%. In previous studies using 
conventional esophageal endoscopy, the reported 
incidence varied regionally. In Taiwan, Wang et al. 
reported six esophageal cancers in 27 HPC patients 
(22%) [12]. In France, Petit et al. examined patients 
treated for HNC and reported 50 of 1560 (3.2%) 
esophageal cancers were detected. According to the 
initial HNC anatomic site, 2.6% of the patients with 
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  Table I. Characteristics and study results of 33 HPC patients.  

    

Hypopharyngeal 
cancer

Esophageal cancer   

Case 
No Age Sex

Esophageal 
cancer 

  diagnosis
No. of 
lesions

EGD 
fi ndings 

   ( depth of 
invasion ) 

FDG-
PET/CT
  fi ndings SUVmax cTNM

Clinical 
stage

Treatment 
  (esophageal 

cancer)cTNM
Clinical 

  stage

1 69 M T2M2cM0  IV A SCC 1 T1a Negative T1aN0M0  I A EMR
2 69 M T1N0M0  I SCC 3 T3

  T1b
  T1a

Negative
  P ositive 
  Negative

10.8 T3N0M0  II A Operation

3 72 M T2N2bM0  IV A SCC 1 T1a Negative T1aN0M0  I A EMR
4 71 M T3N0M0  III SCC 1 T1a Negative T1aN0M0  I A EMR
5 53 F T1N0M0  I SCC 2 T3

  T1a
 Positive 
  Negative

10.1 T3N1M0  III A Operation

6 56 M T3N2cM0  IV A SCC 1 T1a Negative T1aN0M0  I A EMR
7 56 M T2N0M0  II SCC 1 T1a Negative T1aN0M0  I A Unknown
8 75 M T1N0M0  I SCC 2 T1a

  T1a
Negative
  Negative

T1aN0M0  I A EMR

9 40 M T1N0M0  I SCC 4 T1a
  T1a
  T1a
  T1a

Negative
  Negative
  Negative
  Negative

T1aN0M0  I A EMR

10 65 M T2N1M0  III SCC 2 T3
  T1a

 Positive 
  Negative

 8.4 T3N2M0  III B Operation

11 79 M T2N1M0  III SCC 1 T3  Positive 33.2 T3N2M0  III B Unknown
12 52 M T2N1M1  III SCC 3 T3

  T1a
  T1a

 Positive 
  Negative
  Negative

10.4 T3N0M0  II A CRT

13 76 M T2N1M0  III SCC 2 T1a
  T1a

Negative
  Negative

T1aN0M0  I A EMR

14 68 M T2N1M0  III SCC 1 T1b Equivocal  3.8
   ( diffuse ) 

T1bN0M0  I A Chemotheraphy

15 49 M T 2 N2cM0  IV A SCC 2 T1a
  T1a

Negative
  Negative

T1aN0M0  I A EMR

16 69 M T4bN2cM0  IV B SCC 1 T1a Negative T1aN0M0  I A No treatment
17 71 M T4aN2cM0  IV A SCC 1 T1b  Positive  4.4 T1bN1M0  II B CRT
18 69 M T2N2bM0  IV A Negative 0 Negative
19 73 M T4aN2bM0  IV A Negative 0 Negative
20 51 M T2N2bM0  IV A Negative 0 Negative
21 52 M T2N2bM0  IV A Negative 0 Negative
22 67 M T1N2cM0  IV A Negative 0 Negative
23 78 F T2N1M0  III Negative 0 Negative
24 65 M T3N2bM0  IV A Negative 0 Negative
25 56 M T1N2bM0  IV A Negative 0 Negative
26 73 M T2N0M0  II Negative 0 Negative
27 66 M T2N0M0  II Negative 0 Negative
28 66 M T4aN3M1  IV C Negative 0 Negative
29 62 M T2N0M0  II Negative 0 Negative
30 77 M T2N0M0  II Negative 0 Negative
31 77 F T2N0M0  II Negative 0 Negative
32 65 M T1N2aM0  IV A Negative 0 Negative
33 56 F T1N2bM0  IV A Negative 0 Negative

   CRT, chemoradiotheraphy; EMR, endoscopic mucosal resection; SCC, squamous cell carcinoma.   

an oral cavity tumor, 5.7% of the patients with an 
oropharynx tumor, 2.3% of the patients with a hypo-
pharynx tumor, and 1.7% of the patients with a lar-
ynx tumor had metachronous esophageal cancer 
[13]. Guardiola et al. examined 487 HNC patients 
and detected 10 (2.0%) esophageal cancers. Esoph-
ageal cancer was observed in 1.3% of the patients 
with an oropharyngeal tumor, 2.0% of the patients 

with a laryngeal tumor, none of the patients with a 
tumor of the oral cavity, and 9.2% of the patients with 
a hypopharyngeal tumor [14]. These results suggest 
that the incidence of esophageal cancer among HPC 
or HNC patients is relatively high in Asia. 

 Our present result was higher than that in previous 
reports. The reason for the high prevalence was fi rstly, 
EGD with iodine staining screening was performed. 
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  Figure 1.     A. Maximum intensity projection (MIP). B, C. Transaxial PET/CT. A 79-year-old man (Case 11). An FDG-PET/CT image 
shows focal FDG uptake on the right side of the hypopharynx (SUVmax, 13.4). An additional FDG uptake is observed from the lower 
thoracic to abdominal esophagus (SUVmax, 33.2); this uptake was confi rmed to represent an esophageal squamous cell carcinoma 
(T3).  

Makuuchi et al. performed endoscopic screening 
using iodine staining in 788 patients with HNC [15]. 
Among them, 93 cases (11.8%) of esophageal 
cancers were detected; moreover 72 of these 
93 cases (77.4%) had superfi cial esophageal cancers 
that were limited to the submucosal layer [15]. 
Our study, the prevalence of superfi cial esophageal 
cancers was 24/29 (82.8%). Our present result is 
similar to those of the previous reports. EGD with 
iodine staining screening enabled the effi cient detection 
of superfi cial esophageal cancer lesions. Secondly, 
our population was limited to HPC patients, instead 
of HNC patients. Su et al. detected 15 esophageal 
cancers in 293 HNC patients (5.1%), and the prev-
alence was 15.9% (7/44) among patients with HPC, 
which was signifi cantly higher than a prevalence of 
8.3% (2/24) for laryngeal cancer, 7.1% (3/42) for 
oropharyngeal cancer, and 1.6% (3/183) for oral 
cancer [16]. The incidence of esophageal cancer in 

HPC patients was high, compared with other head 
and neck tumors. 

 Though the etiological factors for the development 
of subsequent esophageal cancer in HPC patients 
remains to be defi ned. According to the concept of 
fi eld cancerization, patients with esophageal SCC 
or HNSCC are at a high risk for the development 
of multiple SCCs [17]. Field cancerization may be 
attributed to the development of multiple tumors by 
common risk factors, where the carcinogenic effects 
of alcohol and tobacco may simultaneously act on 
the entire mucosa of the mouth, pharynx and upper 
aerodigestive tract to trigger the development of 
multiple cancers. In recent epidemiological studies, 
the chewing of betel quid was reported to be a com-
mon habit prevalent in India, Taiwan and Southeast 
Asia. Whether betel quid chewing is an independent 
risk factor for HNC and esophageal cancer remains 
controversial [18,19]. In Japan, an Asian country 
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  Table II. The distribution of the clinical T classifi cations of 
esophageal cancer lesions.  

T classifi cation 
of   esophageal 
cancer

No. of lesions 
  diagnosed by 

EGD

No. of 
FDG-PET/CT 
  positive lesions

No. of 
FDG-PET/CT 
  negative lesions

T1a 21 0 21
T1b 3 1 2
T2 0 0 0
T3 5 5 0
T4 0 0 0
Total 29 6 23

  

Figure 2.     A. Maximum intensity projection (MIP). B, C. Transaxial PET/CT.    A 68-year-old man (Case 14). An FDG-PET/CT image 
shows focal FDG uptake on the left side of the hypopharynx (SUVmax, 4.4), bilateral neck lymph nodes (SUVmax, 8.2), and the left 
lower jaw (SUVmax, 18.1), which was already identifi ed as a mandibular neoplasm. The additional detection of FDG uptake (arrow) was 
observed from the upper to middle thoracic esophagus (SUVmax, 3.8). This case was considered to possibly refl ect an infl ammatory 
change, such as refl ux esophagitis, because the distribution of the FDG uptake was diffuse, rather than focal; thus, we diagnosed the 
FDG-PET/CT image as equivocal. The uptake was subsequently confi rmed to represent an esophageal cancer (T1b) based on the EGD 
fi ndings. 

where betel quid chewing is not a common habit, 
aldehydrogenase 2 (ALDH2) defi ciency is closely 
associated with second primary esophageal cancers 
in patients with HNSCC [20,21]. Further genetic 
and epidemiologic studies are crucial to clarify the 
carcinogenic effect of these factors and to prevent 
esophagus and head and neck tumors. 

 If superfi cial esophageal cancer is detected, a com-
plete cure can be expected after minimally invasive 
EMR [22]. Morimoto et al. reported that the fi ve-year 
overall survival rates of HPC patients with esophageal 
cancer, according to the esophageal cancer staging 
system, were as follows: stage 0 (83%), stage I (47%), 
stage IIA – IVB (0%) [23]. Following Morimoto ’ s data, 
the early detection of esophageal cancer has strong 
relation to lengthen the survival period. We believe 
that EGD screening using iodine staining should be 
performed during the pretreatment of HPC patients, 
although how long the screening should be continued 
following treatment for HPC is uncertain based on 

the results of the present analysis. Lee et al. reported 
that the risk of developing a second esophageal cancer 
peaked during the fi rst year of follow-up care [6]. 

 However, iodine staining has some shortcomings; 
it can cause coughing and heartburn, and it is not 
suitable for patients who are allergic to iodine. For 
the sites of esophagus entrance, the neck-esophagus 
and the hypopharynx, iodine staining is not suitable. 
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The narrow band imaging (NBI) system does not 
have the shortcomings listed above [24]. The NBI 
system is an optical technique that applies narrow-
band spectrum fi lters to enhance the visualization 
of mucosal and submucosal microvascular patterns, 
based on the principle of the different penetration 
depths of light according to its wavelength. NBI fi l-
ters select the blue and green light with wavelengths 
of 415 and 540 nm, respectively, corresponding 
to the peaks of absorption of hemoglobin [25]. Muto 
et al. reported that NBI detected superfi cial esopha-
geal cancer more frequently than did white light 
imaging (WLI). The sensitivity of NBI was signifi -
cantly higher than that of WLI (97.2% vs. 55.2%; 
p  �  0.001), and the accuracy was also higher for NBI 
than for WLI (88.9% vs. 56.5%; p  �  0.001) [26]. The 
combination of NBI and iodine staining should 
improve the diagnostic rate of early esophageal can-
cer and precancerous lesions [24]. 

 Except for esophageal cancer, lung cancer is 
troublesome in HNC patients because of the poor 
prognosis. Strobel et al. reported that the majority of 
SPT in HNSCC patients was the lung (46%) [27]. 
Therefore, the necessity of evaluating the respiratory 
tract using a bronchoscopy should be considered, 
in addition to EGD. Since a bronchoscopy is gener-
ally uncomfortable and invasive for most patients, we 
did not routinely perform a bronchoscopy. If abnor-
mal fi ndings suggesting the possibility of primary 
lung cancer or lung metastasis were observed in the 
trachea or lung using FDG-PET/CT or other modal-
ities (such as chest x-ray or chest CT), a bronchos-
copy should be performed for further examination. 
In our study, abnormal fi ndings in the trachea or 
lung were not confi rmed from the initial FDG-PET/
CT fi ndings; therefore, a bronchoscopy was not per-
formed during the pretreatment of HPC patients. 

 FDG-PET/CT is capable of detecting a consi derable 
number of MPCs during the initial staging of HNC 
[27]. The detection of MPC during an 
early stage is quite important, as the presence of 
this condition affects the prognosis. Kaida et al. reported 
that esophageal cancer was present in 10 of 70 HPC 
patients (14.3%) based on FDG-PET/CT examina-
tions [4]. In our study, esophageal cancer was present 
in six of 33 HPC patients (18.2%) based on FDG-PET/
CT examinations, these results are similar to those of 
the previous reports. Regarding the ability of FDG-PET 
to detect primary esophageal cancer, Kato et al. reported 
that the mean sensitivity for the detection of all stages 
was 78%, for stage T1b or greater, the mean sensitivity 
was 85% [28]. However, the ability to detect a superfi -
cial T1a lesion was only 25%. As the depth of invasion 
increased, the FDG uptake also increased (p  �  0.05). A 
signifi cant correlation was observed between the tumor 
dimensions and the SUV (p  �  0.01) [28]. Himeno et al. 

reported a 0% ability to detect lesions confi ned to the 
mucosa (Tis or T1a) using FDG-PET [29]. This result 
was thought to have occurred because the detection by 
PET requires a certain minimum tumor volume. In our 
study, the sensitivity of detecting T1a esophageal cancer 
was 0% and 33% for T1b. These results are similar to 
those of the previous reports. 

 In Case 17, a T1b esophageal cancer was detected 
using FDG-PET/CT (SUV max 4.4). In this case, 
the possibility of a false-positive result arising from 
an infl ammatory change caused by a biopsy was sus-
pected. However, the FDG-PET/CT examination 
was performed three weeks after the esophageal biopsy 
in this case, so the possibility of infl ammatory change 
was thought to be relatively low. In Case 14, a T1b 
esophageal cancer was diagnosed using EGD. How-
ever, a FDG-PET/CT examination showed a diffuse 
uptake. In such cases, the possibility of an infl amma-
tory change, such as refl ux esophagitis, should be con-
sidered. Therefore, if a superfi cial esophageal cancer 
with a slight and focal FDG uptake coexists with 
infl ammatory changes, the cancer may be overlooked. 

 FDG-PET/CT cannot replace EGD because of its 
limited ability to detect superfi cial esophageal cancer, 
whereas FDG-PET/CT is capable of detecting unex-
pected primary malignant tumors other than esopha-
geal cancer. Ishimori et al. reported that FDG-PET/
CT detected new unexpected primary mali gnant 
tumors in at least 1.2% of patients with cancer [30]. 
Kim et al. reported that the prevalence of SPT in 
HNC patients is 4 – 17% based on FDG-PET fi ndings 
[31]. Strobel et al. performed FDG-PET/CT in 589 
HNSCC patients, and the prevalence of SPT was 
9.5%, of which 84% were detected using FDG-PET/
CT. In 80% of the patients, the therapy was changed 
because of the detection of SPT [27]. In our study, an 
unexpected prostate cancer was detected in one of the 
33 patients during the initial FDG-PET/CT examina-
tions. Moreover, unexpected lung cancers were 
detected in two patients during the follow-up FDG-
PET/CT examinations and bronchoscopy was per-
formed. If FDG-PET/CT examinations detect two or 
more unexpected primary malignant tumors, the pres-
ence of these other tumors may affect the treatment 
planning and patient prognosis.   

 Conclusion 

 The prevalence of esophageal cancer during the 
pretreatment of HPC patients was 51.5%, based on 
EGD screening with iodine staining. This prevalence 
was higher than those mentioned in previous reports. 
We believe that the higher percentage of superfi cial 
lesions (82.8%) detected by iodine staining and EGD 
may have led to the high prevalence of esophageal 
cancer. EGD is the preferred technique for the 
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pretreatment examination of HPC patients, since the 
depth of invasion of the esophageal cancer detected in 
the HPC patients was T1a in most cases; therefore, a 
complete cure can be expected after minimally inva-
sive EMR. FDG-PET/CT exami nations detected only 
20.7% of the esophageal cancers, although FDG-
PET/CT is capable of detecting unexpected primary 
malignant tumors other than esophageal cancer. 
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