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I ntroduction

The salvage operation for esophageal cancer isone of the
most interesting topics today among Japanese doctors
treating thisform of malignant tumor. Thistopic hasbeen
selected as the focus of symposia and panel discussions
at many annual meetings of surgical-, esophageal-, or di-
gestive-disease—related societies in Japan. In paralel,
definitive chemoradiation therapy has recently shown
progress as a treatment modality for resectable esoph-
ageal cancer.*® Many patients have chosen to undergo
definitive chemoradiation therapy to preserve the upper
digestivetract. However, definitive chemoradiation is not
yet recognized asastandard therapy for resectabl e esoph-
ageal cancer, since no study has demonstrated better re-
sults than surgery. Late adverse events after definitive
chemoradiation have been reported, and in failure cases
of definitive chemoradiation, additional treatments, in-
cluding salvage surgery, are often difficult.*® Neverthe-
less, salvage treatment is needed to improve the overall
treatment results in chemoradiation therapy.® The bene-
fits and risks of salvage surgery are now a major theme
of discussion.

Definitive Chemor adiation for Resectable
Esophageal Cancer

Definitive chemoradiation therapy has recently been ac-
cepted as one of the important treatment modalities for
resectable esophageal cancer. Asanonsurgical treatment,
it yields superior resultsin comparison to radiation alone,
based on a randomized controlled study performed by
the Radiation Therapy Oncology Group. In the RTOG
85-01 trial, the 5- and 8-year survival rate of the chemo-
radiotherapy group was 27% and 22%, respectively.?
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Salvage Surgery for Esophageal Carcinoma after
Definitive Chemor adiation Therapy

Ishikura et a. have reported that the 5-year survival rate
of definitive chemoradiotherapy for resectable cases was
49%. Chemoradiation, being a nonsurgical treatment, is
a standard therapy for esophageal cancer based on the
guidelinesfor esophageal cancer diagnosisand treatment
in Japan. However, adverse events, especially those with
alate onset, have been reported, including acute myocar-
dia infarction, pericarditis, heart failure, pleural effusion,
and radiation pneumonia. Furthermore, there have been
some reports of the possibility of ischemic heart diseases
being induced by radiation therapy.® These late adverse
events have caused treatment-rel ated deaths, evenin com-
pleteresponse (CR) patients. These papers have concluded
that definitive chemoradiation is effective, but that it
comes with substantial toxicities. A comparison of the
effects of high-dose (64.8 Gy) versus standard-dose (50.4
Gy) radiation therapy on the local control and toxicity
revealed that a higher radiation dose did not increase the
surviva or local control.? Based on theresults of aPhase
Il trial, the recommended radiation dose with concur-
rent 5-FU and cisplatin chemotherapy is50.4 Gy. An ad-
ditional investigation on minimizing normal tissue toxic-
ities is warranted. There are still no data from random-
ized trials comparing definitive chemoradiation and sur-
gery alonefor thetreatment of resectable esophageal can-
cer. These different modalities should be examined using
arandomized control study, or, if impossible, a prospec-
tive clinical trial.

Chemoradiation Followed by Surgery

Surgery isthe standard therapy for resectable esophageal
cancer. In Japan, three-field lymph node dissection is
available for squamous cell carcinoma of the thoracic
esophagus. The outcome of the surgical treatment hasbeen
improved, but is not sufficient in all patients. Local re-
currences after surgery are seen in RO resection, and R2
resection cannot always be avoided in spite of improve-
ment in preoperative diagnosis. From these points of view,
preoperative treatment for resectable cancer has been in-
vestigated in many clinical studies. The theoretical bene-
fits of preoperative treatment include improved resection
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rates, pathological downstaging, and a reduction in re-
currence. The efficacy of neoadjuvant chemotherapy has
been examined in two large-scale randomized control
studies.”® Theresults of these two studieswere different.
Therefore the usefulness of preoperative chemotherapy
isstill controversial. A meta-analysis of randomized con-
trolled trials comparing neoadjuvant chemotherapy and
surgery to surgery alone did not demonstrate a survival
benefit for the combination of neoadjuvant chemothera-
py and surgery.®

Preoperative chemoradiationiscommon, anditisalso
awidely used modality to improve the results of surgery.
Many Phaselll trialscomparing chemoradiation followed
by surgery and surgery alone did not show a benefit for
preoperative chemoradiation.® Only Walsh et a . report-
ed the efficacy of preoperative chemoradiationinimprov-
ing the survival.*Y However, ameta-analysis of these tri-
asrevealed that chemoradiotherapy followed by surgery
significantly reduced the 3-year mortality in comparison
to surgery alone.*? On the other hand, postoperative mor-
tality wassignificantly increased by preoperative chemo-
radiation. One of the causes of these controversial results
is that the mortality rate in the preoperative group was
higher than that of the surgery-alone group. In our non-
randomized study, athree-field lymph node resection with
preoperative chemoradi otherapy increased the morbidity
rate, but did not increase operative death and in-hospital
death in comparison to surgery alone.*® Wetherefore need
the results of a new large randomized control study with
alow perioperative mortality.

In the comparative data between definitive chemora-
diotherapy and chemoradiotherapy followed by surgery,
chemoradiotherapy resulted in an equivalent survival rate
in comparison to chemoradiation followed by surgery.
However, surgery significantly increased local control,
and patients who underwent surgery had less chance of
death from cancer. Moreover, the survival curvesfor over-
all survival seem to be different after 3 years. These con-
flicting findings should therefore be clarified in a large
clinical trial.

Salvage Surgery after Definitive
Chemoradiation

Definitive chemoradiation for resectable esophageal can-
cer isthe standard therapy for nonresectable treatment as
mentioned above. However, CR rates are about 70% in
non-T4 disease. Local failureor local persistence hasbeen
observed with a higher rate in definitive chemoradiother-
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apy. Adams et al. have reported that patients who had
chemoradiation had double therate of local recurrencein
comparison to those receiving surgery alone.*® Ohtsu, an
authority in chemoradiation for esophageal cancer in Ja-
pan, has mentioned that local failure has remained a ma-
jor issue affecting 45% of patientsin the chemoradiother-
apy group.® Salvage surgery for unsuccessful curative
chemoradiation improved the outcome of definitive
chemoradiation treatment. However, these patients pre-
sented some difficulties during salvage surgery because
they often had distant metastases or werein poor physica
condition as aresult of high-dose radiotherapy.

Salvage surgery is now considered to be an effective
aternative surgical method. Neoadjuvant chemoradiother-
apy has been shown to increase the morbidity and mor-
tality associated with esophagectomy in many clinical
trias, as mentioned above. Definitive chemoradiation has
the possibility of further increasing the risks for esoph-
agectomy.'® A salvage esophagectomy isahigh-risk sur-
gical procedure because the patients are in poor physical
condition. There are fibrous changesin the mediastinum
after radiation, and there are difficulties of anastomosis
asaresult of theirradiated gastric tube. Respiratory fail-
ure and septic conditionsresulting from aleakage of anas-
tomosis are the major fatal complications. Urschel and
Sellke reported acute respiratory distress syndrome and
pneumoniacausing respiratory failure after salvage esoph-
agectomy.'? An underlying radiation pneumonitisis prob-
ably thefirst insult to the lungs, and cytokine release dur-
ing surgery is the second insult. Mechanical ventilation
can cause lung injury, and pulmonary lymphatic obstruc-
tions aso contribute to acute lung injury. Esophagogas-
tric anastomotic leaks are caused by poor gastric tissue
perfusion. Radiation of the proximal stomach can oblit-
erate some of therich plexus of submucosal vessels, and
gastric tube necrosis, airway necrosis, and tracheogastric
fistulae are a so considered to beimportant complications.
Swisher et al. mentioned that mechanical ventilation, in-
tensive care unit stay, hospital stay, and the leakage of
anastomosisareincreased in patients undergoing salvage
surgery after definitive chemoradiotherapy in compari-
son to those undergoing planned chemoradiation followed
by surgery.’® The operative mortality also increased in
the sal vage esophagectomy group. To reduce the compli-
cations of salvage esophagectomy, severe eligible crite-
ria are needed. Nakamura et a. reported that there was
no difference between the salvage group and the neoad-
juvant chemoradiotherapy group in hospital mortality, me-
chanical ventilation, intensive care unit stay, and hospital
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stay.’® In our department, we have experienced no in-
stances of 30-day hospital death, and salvage surgery is
therefore not more morbid than a planned esophagecto-
my after chemoradiation. Most patients survived and were
discharged, and they were also able to tolerate an ora
diet. We have undergone esophagectomy with three-field
lymph node dissection for salvage surgery. However, these
patients were carefully selected because of the high op-
erativerisk, so this procedure has not been determined as
a safe operation. The extent of lymph node dissection is
still controversial.

Meunier et al. reported that the factors to predict pro-
longed survival timesin cases of salvage surgery consist
of the general health status, the type of initially resected
tumor, and a certain recurrence-free delay.?® Swisher et
al. described the merits of salvage surgery in patientswith
early pathological stage, prolonged time to progression,
and RO resection.’® A salvage operation remains athera-
peutic option for carefully sel ected patientsat experienced
esophageal referral centers.

Salvage surgery for recurrent tumors after definitive
chemoradiation is till being improved as an operative
method. Issues on lymph node dissection, the criteria of
patients' eligibility, and the period from recurrence to
operation must be addressed. In the futurewewill attempt
to determine whether salvage surgery or aplanned esopo-
hagectomy after chemoradiation is the better option.
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