
Abstract. Background/Aim: The aim of this study was to
clarify the treatment strategy for synchronous squamous cell
carcinoma of the esophagus (ESCC) and head and neck
cancer (HNC). Patients and Methods: Treatment outcomes of
91 patients with synchronous ESCC and HNC were evaluated.
Thirty-eight patients received simultaneous definitive
chemoradiotherapy (CRT) and 15 patients underwent
simultaneous resection. Results: Among the patients who
received simultaneous CRT, adverse events (grade 3-5) were
recognized in 14 patients (40%), including one case of death
due to aspiration pneumonia. Complete response was
observed in 22 patients with ESCC (58%) and 19 patients with
HNC (50%). The five-year survival rate was 44%. There were
no in-hospital deaths after simultaneous resection; however,
postoperative complications were recognized in 4 patients.
The five-year OS was 70%. Conclusion: The treatment of
synchronous ESCC and HNC must be decided by adopting a
strategy that is appropriate for each case. Both simultaneous
CRT and simultaneous resection are feasible and effective
treatment options. 

The multifocal development of squamous cell carcinoma
(SCC) is frequently observed in the upper aerodigestive tract
(UADT) including the head and neck region and the
esophagus. The association of these cancers is observed both
synchronously and metachronously (1). These cancers are

highly aggressive and until relatively recently were usually
associated with a dismal prognosis. Environmental factors
such as cigarette smoking and alcohol drinking are closely
related to the development of SCC of the UADT.
Furthermore, we have reported that both heavy smoking and
heavy drinking have synergistic effects on multi-centric
carcinogenesis of the UADT (1, 2). 
Regarding the treatment strategy, surgical resection has

been the gold standard of treatment for localized UADT
cancer. However, this surgery is extremely invasive and is
also associated with high rates of mortality and morbidity,
especially in patients with esophageal cancer and pharyngeal
cancer (3, 4). Patients with synchronous squamous cell
carcinoma of the esophagus (ESCC) and head and neck
cancer (HNC) often require for extremely complex and
invasive surgical procedures in order to resect both lesions
(5-7). The surgical procedures for synchronous double cancer
therefore represent an important clinical problem. 
On the other hand, squamous cell carcinoma of the

UADT is relatively sensitive to radiation and anticancer
drugs such as 5-fluorouracil, cisplatin and paclitaxel (8-10).
Definitive chemoradiotherapy is frequently indicated for
ESCC while invasive esophagectomy is normally avoided
(11). For patients with HNC, the preservation of the vocal
function can be achieved if HNC is cured after definitive
chemoradiotherapy (CRT). Definitive CRT for synchronous
ESCC and HNC is controversial due to the larger radiation
field and associated toxicity (12). In our institute,
simultaneous definitive CRT has been applied in the
treatment of synchronous ESCC and HNC (13, 14). Another
problem is that salvage treatment, which is frequently
troublesome, may be indicated in cases with either residual
or recurrent cancer after definitive CRT (4, 11). 
In this study, we reviewed the clinical characteristics and

treatment outcomes in 91 patients with synchronous ESCC
and HNC, and paid special attention to simultaneous surgical
resection and simultaneous CRT for both cancers. 
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Patients and Methods

Nine hundred forty-one Japanese patients with ESCC were treated
from April 2003 to March 2015 in the Department of
Gastroenterological Surgery at National Kyushu Cancer Center in
Japan. Among these patients, 91 patients (9.7%) had synchronous
HNC, which was histologically proven to be squamous cell
carcinoma. Synchronous double cancers were defined as cancers
which were diagnosed within 1 year. The study population included
86 men and 64 women (mean age=63.7 years).
This work was approved by the Institutional Review Board (No

2016-77) of our institution. The clinicopathological factors of both
ESCC and HNC were evaluated according to the TNM classification
of malignant tumors (7th edition) by UICC (15). The clinical
characteristics of both cancers were evaluated and the treatment
methods and outcomes were evaluated. Special attention was paid
to 38 patients who underwent simultaneous definitive
chemoradiotherapy as well as 15 patients who underwent
simultaneous surgical resection for ESCC and HC. 
The treatment strategies were mainly decided based on the tumor

stages of the cancers by both esophageal surgeons and head and
neck surgeons. The presence of more advanced tumors, which were
thought to more strongly influence the prognosis, are important to
consider when deciding the treatment strategy. For mucosal ESCC,
either endoscopic resection or definitive CRT was generally
indicated. If simultaneous surgical resection is indicated, a one-stage
operation for ESCC and HNSCC was generally selected, while a
two-stage operation consisting of initial resection followed by
reconstruction was indicated for high-risk patients. For HNC, the
indications for surgical resection were carefully decided, and other
therapeutic methods, such as CRT, initially tended to be selected in
order to preserve the vocal and swallowing functions. 
Regarding simultaneous definitive CRT for both cancers, the

daily fractional radiation dose was 1.2-2 Gy (median, 1.6 Gy),
administered 5 days per week. The total radiation dose was 60 Gy
for ESCC and 70 Gy for HNSCC. The initial radiotherapy field
included the head and neck, and mediastinal region. Chemotherapy
was performed concurrently with radiotherapy. Chemotherapy
consisted of cisplatin/5-FU or platinum-based monotherapy
(cisplatin alone or carboplatin alone). The initial treatment response
was defined as follows (13): a complete response was defined as the
disappearance of the tumor mass on endoscopy, CT, MRI, and/or
PET. A partial response was defined as >30% regression based on
a one-dimensional measurement by endoscopy, CT, or MRI, and no
response was defined as 30% regression or 20% progression. Acute
and late toxicities were graded using the National Cancer Institute
Common Terminology Criteria for Adverse Events (CTCAE)
version 3.0.
Patients were followed up at a minimum of 1-month intervals

during the first year, 3-month intervals until the fifth year, and
thereafter on an annual basis. Recurrence was confirmed by a
clinical examination, including computed tomography (CT),
ultrasonography, endoscopy, [18F]-fluorodeoxyglucose-positron
emission tomography CT (FDG-PET CT). Patients visited the
outpatient clinic and their tumor marker levels were measured every
month for 2 years after surgery and every 3 months, from 3 years
until 5 years after surgery. CT scanning and ultrasonography from
the neck to the upper abdomen were performed at least twice a year
for 3 years after surgery and then once each year from 4 years until
5 years after surgery. Chest roentgenography and endoscopy were

performed annually to detect anastomotic recurrence as well as
second primary cancers, particularly in the head and neck (16).

Results

The clinical characteristics and therapies performed for
synchronous double cancer. Table I shows the clinical
background of the patients with synchronous ESCC and
HNC. Approximately half of the ESCs were located in the
mid-esophagus, while pharyngeal cancer is the most
frequently recognized HNC. Multiple esophageal cancers
were recognized in 23 patients (25%), while synchronous
multiple HNCs were recognized in 5 patients (5%). Early
cancers were more frequently recognized in ESCCs than in
HNCs. Sixty-four main (70%) ESCC lesions were diagnosed
as TNM stage I, and 53 (83%) of these were detected by
endoscopic screening of the previously detected HNC. On
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Table I. Clinical background of patients with synchronous double
cancers of esophagus and head and neck.

Clinical factors                                                     Performed therapy

                                                     Total      Simultaneous   Simultaneous 
                                                     n=91            chemo-            resections
                                                                      radiotherapy            n=15
                                                                            n=38

Age                                           68.9±7.3        64.7±6.8            61.4±8.6
Gender: male/female                                                                        
  Male                                             86                  36                      14
  Female                                           5                     2                        1
Esophageal cancer                                                                            
  Location of the main tumor                                                          
  Cervical                                        7                     4                        2
  Upper thoracic                            18                   3                        3
  Mid-thoracic                                45                  25                       5
  Lower thoracic                             19                   5                        5
  Abdominal                                    2                     1                        0
TNM stage                                                                                       
  I                                                    64                  27                      13
  II                                                    7                     3                        1
  III                                                  15                   6                        2
  IV                                                  5                     2                        0
Head and neck cancer *                                                                   
  Organ of the tumor                                                                        
  Oral                                              16                   1                        2
 Pharynx                                        66                  32                      10
  Larynx                                          14                   8                        3
TNM stage                                                                                       
  I                                                    23                   9                        2
  II                                                   21                  12                       1
  III                                                  11                    5                        4
  IV                                                 36                  12                       8

*Including 5 patients with multiple head and neck cancer (three patients
received simultaneous CRT). 



the other hand, 68 of 91 HNC lesions (75%) were classified
as stage II-IV. 
Figure 1 shows the main treatments for ESCC and HNC.

Definitive CRT was the most frequently performed therapy.
It was performed as the main treatment for 45 patients with
ESCC and 56 patients with HNC. Simultaneous definitive
CRT for both cancers was performed in 38 patients. Surgical
resection was performed in 28 patients with ESCC and 24
patients with HNC. Simultaneous surgical resection was
performed in 15 patients. Endoscopic resection was
performed in patients with superficial ESCC. Regarding the
overall survival of the total of 91 patients, the 3 and 5-year
survival rates were 55% and 44%, respectively (Figure 2A).

Simultaneous definitive CRT. Among the 38 patients who
received simultaneous definitive CRT, 27 patients had TNM
stage I ESCC, while only 9 patients had Stage I HNC (Table
I). Advanced HNC (TNM stage II-IV) associated with stage
I ESCC was the most common combination and was
recognized in 21 patients. Definitive radiotherapy was
completed in 36 patients (95%). Grade 3-5 adverse events
were recognized in 15 patients (40%). One patient deceased
due to aspiration pneumonia. The most common adverse
event was neutropenia, which developed in 8 patients,

including febrile neutropenia in 2 patients. Mucositis was
observed in 4 patients, while hyponatremia, and hemorrhage
from the tumor were recognized in one patient each. Table II
shows the therapeutic effect of simultaneous definitive CRT.
With regard to the response rates, 79% of the patients showed
a PR and 89% showed a CR; the CR rates for ESCC and
HNC were 58% and 50%, respectively. All nine stage I HNC
lesions showed a CR after treatment, while the CR rate was
for stage I ESCC was 67%. Table III shows the incidence of
recurrence after simultaneous definitive CRT. Recurrence was
recognized in 4 of the 22 patients with ESCC who showed a
CR after definitive CRT. Before treatment, all of these lesions
were initially stage I ESCC. Three patients underwent
radiotherapy for recurrent tumors; however, these patients
deceased from ESCC. One patient who underwent endoscopic
resection for local recurrence deceased due to lung cancer. On
the other hand, two patients developed recurrence of HNC
that was originally advanced. Recurrent tumors were
surgically resected and both patients remain alive without
recurrence. Salvage surgery was performed for 9 (47%) of 19
patients with either remnant or recurrent HNCs, while the rate
was only 14% (3/22) in patients with ESCC. The 3-year and
5-year overall survival rates after simultaneous CRT were
49% and 44% respectively (Figure 2B).
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Figure 1. The main treatments for squamous cell carcinoma of the esophagus and head and neck cancer.



Simultaneous surgical resection. Table IV shows the
procedures that were used in the simultaneous surgical
resection of ESCC and HNC. The organs of HNC included
the pharynx (n=10), larynx in (n=3), and the oral floor in
(n=3). Total pharyngo-laryngo-esophagectomy (PLE) was
performed by a transthoracic approach in 9 patients. On the
other hand, it was performed by a transhiatal approach in 3
patients with superficial ESCC. Oral floor resection and
tonsillectomy were performed for oral cancer and
oropharyngeal cancer, respectively. Pharyngolaryngectomy
and cervical esophagectomy plus distal esophagectomy were
performed in a patient with lower esophageal cancer with
hypopharyngeal cancer. Regarding reconstruction, a gastric
tube was used for 13 patients, which included 3 patients in
which it was interposed by free jejunum since the length of
the gastric tube was judged to be short. For one previously
gastrectomized patient, a two-stage operation was performed
since a single-stage operation was considered to be
extremely invasive. In addition to total PLE, a free jejunal
graft was also transferred, and the distal end of the
transferred jejunum was placed into the neck as a
jejunostomy during the first-stage operation. During the
second stage, the distal end of the transferred jejunum was
anastomosed to the elevated terminal ileum (Figure 3).
Microvascular anastomoses were added in 8 patients in order
to preserve the blood flow in the reconstructed conduits. 
Postoperative complications developed in 3 patients

(20%), including anastomotic leakage in 2 patients and
hypoxia in 1 patient. We had never experienced in-hospital
death after simultaneous surgical resection. The 3- and 5-
year survival rates were both 67% (Figure 2B).

Discussion

The association between ESCC and HNC is frequently
recognized. In the current study, synchronous HNC was
observed in 9.7% of the patients with ESCC. A nationwide
registry of 5066 Japanese patients with esophageal cancer
treated in 2004 showed that second cancers in another organ
were present in 981 patients (19.4%). Gastric cancer was the
most common form of cancer (353 lesions), followed by
H&N cancer, including 162 pharyngeal cancers, 66 laryngeal
cancers and 24 cancers in the oral cavity (17). We previously
reported that both heavy smoking and heavy drinking are
well-established risk factors for HNC and ESCC, and for
multiple occurrences of cancer in these areas (2, 18, 19); the
current study revealed the synchronous combination of
superficial ESCC and advanced HNC are most frequently
recognized. Most ESCC lesions were detected by screening
endoscopy, which was performed for the purpose of deciding
the treatment strategy for advanced HNC. We have routinely
performed endoscopy for HNC patients, while the head and
neck regions have also been routinely examined in ESCC
patients. These data support the significance of surveillance
for synchronous double cancer.
Associated HNC is one of the most significant problems

in determining the treatment strategy for ESCC. Multiple
factors must be considered when determining the treatment
strategy, especially when the treatment will involve surgery
(5, 20). In such cases, the curability of both cancers must be
carefully evaluated based on an accurate assessment of the
tumor stage. If both tumors are potentially curable, each
lesion should be treated individually, as though each were a
single distinctive, primary lesion. On the other hand, we
have to consider not only the invasiveness of the treatment
on the basis of the patient’s general status and comorbidities,
but also their quality of life after treatment, including the
vocal and swallowing functions. Based on these concepts,
the appropriate therapies for these double cancers are
determined and various combination treatments have been
applied, as shown in Table I. 
Simultaneous definitive CRT has been difficult due to the

wide radiation field. We have aggressively adopted this
treatment and have previously reported its efficacy and
feasibility (13, 14). In this study, we further analyzed the
clinical effects, including recurrence and prognosis in 38
patients. As a result, definitive radiotherapy was completed
in 95% of the patients. One patient deceased due to aspiration
pneumonia during the treatment; however, the treatment was
tolerable in the other patients. CRT was more effective for
patients with earlier cancers of the esophagus as well as the
head and neck (Table II). However, the clinical results in HN
seemed to be more favorable than those in ESCC. All of the
lesions of stage I HNC showed a CR after treatment, while
the response rate was 67%, even in stage I esophageal cancer.
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Table II. Therapeutic effects of simultaneous definitive chemoradiotherapy
to synchronous double cancers of esophagus and head and neck.

TNM stage                              Responder (CR+PR)                  CR
(UICC Ver.7)
                                        n         No. of        (%)           No. of        (%)
                                                    cases                            cases

Esophageal cancer                                                                                
  I                                    27            23            (85)              18            (67)
  II                                   3              3            (100)              2             (67)
  III                                  6              3             (50)               0                
  IV                                  2              1             (50)               0                
  Total                             38                           (79)              22            (58)
Head and neck
cancer                                                                                                    
  I                                     9              9              (9)                9            (100)
  II                                  12             9             (75)               9             (75)
  III                                  5              5            (100)              1             (20)
  IV                                 12            11            (92)               0                
  Total                             38            34            (89)              19            (50)
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Figure 2. The overall survival after treatment. A. The overall survival curves in 91 patients with synchronous esophageal squamous cell carcinoma
(ESCC) and head and neck cancer (HNC). B. The overall survival curves after simultaneous definitive chemoradiotherapy (CRT, thin line) and
after simultaneous surgical resection (bold line). 

Table III. Recurrence of the lesion which show complete response after definitive chemoradiotherapy (CRT) and its treatment.

Case             Cancer developing recurrence                                                   Details of recurrence                                                     Prognosis after 
                                    TNM stage                                                                                                                                                              recurrence
                                                                                                   Site                  Time after initial                 Treatment                                    
                                                                                                                             definitive CRT

1           Esophageal cancer T1aN0M0, stage Ia           Mediastinal nodes            8 months                            CRT                            Dead 9 months
2           Esophageal cancer T1bN0M0, stage Ia         Thoracic esophagus          29 months                         RALS                         Dead 29 months
3           Esophageal cancer T1bN0M0, stage Ia         Thoracic esophagus          27 months             Endoscopic resection      Dead due to lung cancer 
                                                                                                                                                                                                                    38 months
4           Esophageal cancer T1bN0M0, stage Ia          Mediastinal nodes           52 months                           CRT                           Dead 29 months
5        Hypopharyngeal cancer T1N1M0, stage III      Cervical esophagus            3 months                      Total PLE*                     Alive 58 months
6              Laryngeal cancer T2N0M0, stage II                      Larynx                      7 months                    Laryngectomy                  Alive 47 months

*PLE: Pharyngo-laryngo-esophagectomy.

Table IV. Operative procedure for simultaneous resections.

Operative procedures                                                                                                                                           No. of patients

Resection                                                                                                             Reconstruction                                                                                

Total pharyngo-laryngo-esophagectomy (trans-thoracic approach)                Gastric tube                                                                                    6
                                                                                                                             Gastric tube with free jejunum interposition                               2
                                                                                                                             Right hemi-colon with free jejunum interposition                      1
Total pharyngo-laryngo-esophagectomy                                                           Gastric tube                                                                                    2
                                                                                                                             (Trans-hiatal approach)
                                                                                                                             Gastric tube with free jejunum interposition                               1
Resection of oral floor and esophagectomy                                                      Gastric tube                                                                                    1
Tonsillectomy and esophagectomy                                                                    Gastric tube                                                                                    1
Pharyngo-laryngo-cervical esophagectomy plus Distal esophagectomy         Free jejunal graft Roux-en Y                                                        1



Recurrence after CR is frequently recognized, even in early
ESCC and the clinical results of the therapy for recurrent
disease were not favorable. Furthermore, salvage therapy for
either remnant or recurrent disease after CRT was more
frequently available for HN, in comparison to ESCC. Total
PLE was performed for a patient with a local recurrence of
hypopharyngeal cancer. The patient remains alive without
recurrence. However, this operation as a salvage treatment is
reported to be extremely high-risk, with high rates of
mortality (22%) and morbidity (44%), and should be
carefully planned and conducted in selected centers of
excellence (4). Long-term survival after definitive CRT was
achieved in 44% of patients. These results indicate that
simultaneous definitive CRT for double cancer is a feasible
and effective treatment; however, ESCC may be more
resistant to this type of therapy in comparison to HNC.
Especially when surgical resection is adopted for

synchronous ESCC and HNC, the surgical process, which
includes the resection of both cancers and reconstruction, tends

to be extremely invasive and complicated. Furthermore, it
frequently results in a disturbance of the vocal and swallowing
functions. We have aggressively indicated simultaneous
surgical resection for such cases of double cancer, while
adopting plastic surgery techniques, such as microvascular
anastomosis and muscle flap, and staged operations (5, 6).
Microvascular anastomosis is a useful technique for the
resection of such double cancers. In such cases, the blood flow
of the reconstructed conduits tends to be unstable and may
result in serious necrosis. We have frequently adopted not only
microvascular venous anastomosis (super-drainage) but also
arterial anastomosis after total PLE, in order to stabilize the
blood flow of the distal end of the reconstructed organ. Staged
operations, that consist of an initial stage in which resection is
performed and a secondary stage in which reconstruction is
performed several weeks later, can reduce the surgical stress in
high-risk operations. Staged operations were performed for
high-risk patients with thoracic esophageal cancer (21). The
original procedure was esophagectomy, cervical esophago-
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Figure 3. The surgical procedures in staged operations that consisted of total pharyngo-laryngo-esophagectomy plus free jejunal transfer during the first
stage and reconstruction with right hemi-colon interposition three weeks later. This application makes it possible to avoid microvascular anastomosis
during the second-stage operation, in which fibrous adhesion would develop. Furthermore, it results in the easier management of saliva outflow.



stomy and tube-jejunostomy; this was followed by
reconstruction three weeks later (21). This staged operation
was performed in cases of extremely invasive total pharyngo-
laryngo- esophagectomy by adopting pharyngostomy (22, 23).
In the current case, we initially performed total PLE plus free
jejunal transplantation, as previously reported (6). The
proximal end of the jejunal graft was anastomosed to the
pharynx and the distal end was used for the jejunostomy.
Reconstruction with the right hemi-colon was performed
secondarily. This approach makes it possible to avoid
microvascular anastomosis during the second-stage operation,
in which fibrous adhesion would develop. Furthermore, it
results in the easier management of the saliva outflow. 
The clinical outcomes, including mortality and morbidity,

as well as prognosis after simultaneous resection were
acceptable. These results indicate that simultaneous resection
is an effective treatment option when appropriate techniques
are applied for each case, such as staged operations and
microvascular anastomosis, even in patients with double
cancer of the esophagus and the head and neck. 
The treatment strategy for synchronous ESCC and HNC

must be decided after considering multiple factors, such as
the stages of the respective tumors, the invasiveness of the
therapies and the preservation of vital functions. Multiple
combinations, based on the multidisciplinary therapy, are
performed. Both simultaneous CRT and simultaneous
resection are feasible and acceptable treatment options. Thus,
the close cooperation of the medical staff, including surgeons
from various fields and medical and radiological oncologists
is essential. 
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