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Introduction
!

Radiation therapy (RT) is a potentially curative
treatment for patients with pharyngolaryngeal
squamous cell carcinoma (PSCC). External beam
RT with or without concurrent chemotherapy is
used for head and neck cancer with the goal of
preserving function [1–3]. Unfortunately, local
failure after definitive RT for PSCC remains a ma-
jor problem. In addition, patients with PSCC are at
risk for the development of multiple squamous
cell carcinomas (SCCs) [4,5] and sometimes de-
velop a second primary SCC within the RT field.
Radiation leads to changes in the mucosa, such as
chronic inflammation with hypervascularity and
swelling, so that it is difficult to detect second pri-
mary lesions or superficial recurrent lesions with
conventional white-light endoscopic screening.
Narrow-band imaging (NBI) endoscopy can detect
early superficial PSCCs, which appear as well-de-
marcated brownish areas that on closer view ex-
hibit scattered brown dots [6–8]. There is evi-
dence that NBI endoscopy has a high detection

rate for recurrent lesions following RT [9]. In
esophageal carcinoma, salvage endoscopic resec-
tion is a treatment strategy for superficial failure
lesionswithin the RT field [10]. Although the safe-
ty and clinical benefit of endoscopic resection as
an initial treatment for superficial PSCC have
been reported [11–15], little is known of the
safety of endoscopic resection for recurrent or
metachronous lesions within an RT field [16].
Here, we conducted a retrospective study to eval-
uate the safety and efficacy of salvage endoscopic
resection for locoregional failure after definitive
RT for PSCC.

Patients and methods
!

From June 2002 to July 2011, 163 consecutive pa-
tients with superficial primary or recurrent PSCC
were treatedwith endoscopic resection at the Na-
tional Cancer Center Hospital East, Kashiwa, Ja-
pan. Patients undergoing endoscopic resection
for recurrent or metachronous lesions within a
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Background and study aims: Local failure after ra-
diation therapy for pharyngeal squamous cell car-
cinoma (PSCC) is problematic. The safety of endo-
scopic resection for lesions within the radiation
therapy (RT) field has not been assessed. We eval-
uated salvage endoscopic resection in patients
with locoregional failure after definitive radio-
therapy for PSCC.
Patients and methods: We retrospectively eval-
uated the clinical outcomes and long-term survi-
val of 16 patients initially treated with more than
60Gy of radiation for PSCC. These patients later
presented with 19 superficial metachronous or
recurrent PSCC lesions within the radiation field
and were treated with salvage endoscopic resec-
tion.
Results: Local recurrence developed at the pri-
mary site in 3 patients after a complete response

to RT. The other 13 had multiple metachronous
squamous cell carcinomas within the original RT
field. Major complications associatedwith salvage
endoscopic resection included aspiration pneu-
monia in 1 patient and a requirement for tempor-
ary tracheostomy in 3 patients. During a median
follow-up period of 37 months (range, 2–72
months), 13 patients had no recurrence, 2 pa-
tients developed local recurrence, and 1 patient
developed lymph node metastases. At present, 5
of the 16 patients have died: 2 of PSCC progres-
sion, 1 of esophageal squamous cell carcinoma,
and the remaining 2 of unknown causes. The 3-
year survival rate was 68.6%.
Conclusions: Endoscopic resection is a potentially
curative salvage treatment option for patients
with superficial locoregional failure after defini-
tive radiotherapy for PSCC.



prior RT field were defined as the post-RT salvage group, and pa-
tients who underwent endoscopic resection for superficial PSCC
with no prior RT as the non-RT group.” Before endoscopic resec-
tion, all lesions had been pathologically diagnosed as SCC accord-
ing to World Health Organization (WHO) criteria with the exam-
ination of biopsy specimens [17]. Indications for endoscopic re-
section for superficial PSCC were the following: (i) histologic con-
firmation of a PSCC lesion in NBI-targeted biopsy specimens; (ii)
absence of highly protruding areas or ulceration beyond suspect-
ed minor invasion to the subepithelial layer; (iii) absence of bilat-
eral involvement of the pharyngeal spaces or spread into the
deep laryngeal space (e.g., lesions >4cm); (iv) absence of lymph
node or distant metastases on physical examination, contrast-en-
hanced computed tomography, or positron emission tomog-
raphy/computed tomography; and (v) provision of the patient’s
written informed consent. The inclusion criterion for the study
was histologically proven recurrent PSCC after definitive RTwith
no lymph node or distant metastases. Results of the post-RT sal-
vage group were compared with those of the non-RT group.The
study protocol was approved by the institutional review commit-
tee (study number 2011-026).

Endoscopic resection procedures
Endoscopic resection involved endoscopic mucosal resection
with use of a cap (EMR-C), endoscopic submucosal dissection
(ESD) (with dissection from the subepithelial layer), or endo-
scopic laryngopharyngeal surgery (ELPS). All procedures were
performed with the patient in the supine position and under
general anesthesia. A curved-type rigid laryngoscope (Nagashi-
ma Medical Instruments, Tokyo, Japan) was inserted by a head
and neck surgeon to widen the pharyngeal space. Lesion extent
was confirmed by NBI endoscopy and 2.0% iodine staining, and
lesions were clearly recognized as unstained areas on iodine
chromoendoscopy.
We used a single-channel upper gastrointestinal endoscope with
a water jet system (GIF-H260Z, GIF-Q260J; Olympus, Tokyo, Ja-

pan) and a high-frequency generator with an automatically con-
trolled system (ICC 200; ERBE Elektromedizin GmbH, Tübingen,
Germany) set at Endocut mode, 120W, effect 2 for circumferen-
tial incision/forced coagulation or at 50W for dissection.
The details of the salvage EMR-C method are as follows [18]: A
cap with a diameter of 18.1mm (D-206-06; Olympus) was fitted
to the tip of the endoscope. Saline solution at a concentration of
0.9% was injected into the subepithelial layer to create a subepi-
thelial cushion. A fine semilunar snare wire (SD-7P; Olympus)
was passed through the biopsy channel of the endoscope and
prelooped around the gutter at the tip of the cap.With endo-
scopic suction, the lesion was drawn into the cap, strangulated
by closure of the snare wire, and resected with high frequency
electrocautery. The resected specimen was drawn into the cap
and withdrawn together with the endoscope.
The details of the ESD method (with dissection from the subepi-
thelial layer) with a knife (DualKnife, Olympus) are as follows
(●" Fig.1): Marking spots were made around the circumference
of the lesion with the knife to determine the dissection range.
Saline solution at a concentration of 0.9% was injected into the
subepithelial layer to create a subepithelial cushion. The initial
incision was made just outside the marking spot, and a circum-
ferential incision around the lesionwasmadewith the knife. Sub-
sequently, additional saline solution was injected into the sube-
pithelial layer, allowing dissection of the subepithelial layer with
the same device. After the lesion had been resected, vessels were
coagulated to prevent delayed bleeding.
The details of the endoscopic laryngopharyngeal surgery (ELPS)
method are as follows (●" Video 1): After evaluation of the lesion

Fig.1 Salvage endoscopic submucosal dissection with a DualKnife in a patient with locoregional failure after definitive radiotherapy for pharyngeal cancer.
a Endoscopy with white light shows a reddish, flat lesion of the left aryepiglottic fold against the background of the white color of the edematous piriform
sinus. b Endoscopy with narrow-band imaging shows a brownish neoplastic area. c Chromoendoscopy with 2.0% iodine staining to demarcate the lesion.
dMarking around the lesion with a DualKnife. e An adequate volume of 0.9% saline solution mixed with a low volume of epinephrine (0.02mg/mL) is injected
into the subepithelial layer beneath the lesion. f Circumferential incision made with a DualKnife. g Induced ulcer after removal of the lesion.

Video 1

Salvage endoscopic laryngopharyngeal surgery procedure.
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extent with NBI magnified endoscopy and iodine chromoendos-
copy, marking spots were made around the circumference of the
lesion with the knife to determine the dissection range. The ini-
tial incision was the same as for ESD. After a circumferential inci-
sion had been made, a curved-type retention forceps (Nagashi-
ma) and an electrosurgical knife (KD-Y0007; Olympus) were in-
serted orally. The retention forceps allowed us to apply counter-
tension, after which the lesion was resected with the electrosur-
gical knife under endoscopic observation.
Finally, we confirmed the residual lesion with 2.0% iodine stain-
ing, and then the head and neck surgeon evaluated the degree of
laryngeal edema. If intense bilateral laryngeal edema was pres-
ent, a temporary tracheostomy was performed to prevent airway
obstruction.
The choice of modality was left to the therapeutic endoscopist
performing the procedure. Before 2006, all endoscopic resection
procedures were performed with the EMR-C method. After that,
the ESDmethodwas adopted, and ELPSwas used for large lesions
to achieve en bloc resection.
If the patient experienced a severe symptom, such as sore throat,
high fever, or dyspnea, checkup endoscopy was carried out 1 day
after the endoscopic resection to assess the degree of laryngeal
edema and exclude visible bleeding vessels. If the edema was
mild and the absence of bleeding confirmed, the patient was al-
lowed to drink water 2 days after endoscopic resection and to in-
gest semisolid food thereafter.

Pathologic evaluation and follow-up after endoscopic
resection
All resected specimens were fixed in 10% formalin, cut into long-
itudinal slices measuring 2mm inwidth, and embedded in paraf-
fin wax. The tissue specimens were cut at a thickness of 2 μm and
stained with hematoxylin and eosin. All sections underwent rou-
tine pathologic evaluation according to WHO criteria, including
an assessment for lymphatic/venous invasion, by experienced pa-
thologists [17]. Pathologic T stage was based on the surface di-
mensions of the tumor, which is the most important parameter
for primary tumor staging in pharyngeal cancer. T1 is 2cm or
less in greatest dimension, T2 is more than 2cm but not more
than 4cm in greatest dimension, and T3 is more than 4cm in
greatest dimension. Although there are no accepted definitions
of superficial PSCC, the guidelines for head and neck cancer pro-
posed by the Japan Society for Head and Neck Cancer define su-
perficial PSCC as “a tumor limited to the subepithelial layer re-

gardless of lymph node and distant metastasis” [19]. Moreover,
subepithelial invasion is difficult to diagnose because there is no
laminamuscularis mucosae in the pharynx [20]. We defined sub-
epithelial invasion by the observation of at least one solitary car-
cinoma cell nest in the subepithelial region [21].
All patients were enrolled in a strict follow-up program in colla-
borationwith the referring head and neck surgeon. Follow-up ex-
aminations were performed every 3 months within the first year
after treatment, and then at 6-month intervals. Each checkup ex-
amination included NBI endoscopy, physical examination, and
computed tomography.
If any of the follow-up examinations revealed residual neoplastic
tissue or secondary malignant lesions (metachronous or recur-
rent lesions), local endoscopic resection or partial resection was
repeated after the patient had been provided with appropriate
information. Lesions occurring near the primary site – for exam-
ple, at the margin of a scar after endoscopic resection –were de-
fined as local recurrences.

Statistics
Statistical analysis of the long-term outcomes was done with the
Kaplan-Meier method. Continuous data were compared with the
Mann-Whitney U test. The Pearson chi-squared test or Fisher’s
exact test was used to analyze categorical data and compare pro-
portions.
All statistical analyses were done with SPSS 22.0 (IBM, Armonk,
New York, USA). All statistical tests were two-tailed, and statisti-
cal significance was defined as a P value of less than 0.05.

Results
!

Patients and lesions
●" Table1 lists the characteristics of the post-RT salvage and non-
RT endoscopic resection groups. Salvage endoscopic resection
was used to treat 16 patients with 22 superficial PSCCs occurring
within the RT field. All patients in the salvage group had been
treated with a radiation dose of more than 60Gy (median dose,

Table 2 Lesion characteristics (n = 203).

Post-RT salvage

(n=22)

Non-RT

(n =181)

P value

Median lesion size
(range), mm 15 (4–50) 15 (2–50) 0.980

Macroscopic type, n (%) 0.044

0-I 2 (9) 5 (3)

0-IIa 9 (41) 49 (27)

0-IIb 9 (41) 96 (53)

0-IIc 2 (9) 31 (17)

Location, n (%) 0.013

Hypopharynx 16 (73) 155 (86)

Piriform sinus 10 (45) 128 (71)

Posterior wall 3 (14) 16 (9)

Post-cricoid area 3 (14) 11 (6)

Orophaynx 6 (27) 26 (14)

Posterior wall 2 (9) 15 (8)

Lateral wall 0 (0) 3 (2)

Vallecula 2 (9) 6 (3)

Uvula 1 (5) 0 (0)

Tonsil 1 (5) 2 (1)

RT, radiotherapy; 0-I, protruded type; 0-IIa, slightly elevated type; 0-IIb, flat type;
0-IIc, slightly depressed type.

Table 1 Patient characteristics (n = 163).

Post-RT sal-

vage (n=16)

Non-RT

(n=147)

P value

Median age (range), y 66 (52–80) 64 (42–88) 0.180

Male / female, n (%) 16/0 (100/0) 143/4 (97/3) 0.505

Multiple Lugol-voiding lesions, n (%)

Positive 11 (69) 124 (84)

Negative 4 (25) 19 (13) 0.385

Unknown 1 (6) 4 (3)

Primary site of prior lesion, n (%)

Oropharynx 5 (31)

Hypopharynx 3 (19)

Larynx 8 (50)

Median total dose of RT
(range), Gy 66 (60–76.8)

CR to definitive RT, n (%) 16 (100)

RT, radiotherapy; CR, complete response.
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66Gy). In 3 patients, local recurrence had developed at the pri-
mary site after a complete response to prior RT. The other 13 pa-
tients had multiple metachronous cancers in the radiation field.
The groups did not statistically differ with regard to the percen-
tage of lesions of the esophageal mucosa that did not stain with
Lugol’s iodine, which is considered to indicate a very high risk of
multiple SCC in the region from the head and neck to the esoph-
agus [22].
The baseline characteristics of the lesions in the post-RT salvage
group (n =22) and non-RT group (n =181) are compared in●" Ta-
ble2. The post-RT salvage group had a significantly larger percen-
tage of lesions with protrusion (0-I or 0-IIa; P =0.044). In both
groups, most lesions were located in the hypopharynx.

Clinical outcome of endoscopic resection
Clinical results of the endoscopic resection procedures are listed
in●" Table3. Differences between the groups in regard to proce-
dure time, en bloc resection rate, duration of nil per os (NPO) sta-
tus, and hospital stay after endoscopic resection were not statis-
tically significant.
Complications are summarized in ●" Table4. All complicated
cases were successfully treated with conservative therapy. All pa-
tients were ultimately discharged without any loss of swallowing
or speaking function.
Pathologic results are shown in ●" Table5. The pathologically
nonmalignant lesions in the endoscopic resection specimens in-
cluded hyperplasia (acanthosis) in the post-RT salvage group, and
two cases of moderate dysplasia and one of parakeratosis in the
non-RT group. In both groups, a diagnosis of the resected margin

could not be made in some cases (lateral, 40%; vertical, 10%) be-
cause of piecemeal specimens or burn effect. Statistically, no sig-
nificant differences were observed between the post-RT salvage
and non-RT groups undergoing endoscopic resection.

Follow-up
The patients’ clinical course after endoscopic resection is sum-
marized in ●" Table6. With a median follow-up period of 37
months (range, 2–72 months), 13 patients in the post-RT salvage
group (81%; 95% CI, 59.8–100) had no recurrence, whereas 2 pa-
tients (13%; 95% CI, 0–30.8) developed local recurrence and 1
patient (6%; 95% CI, 0–19.6) developed lymph node metastasis.
The patients who had local recurrence had both undergone pie-
cemeal resection with negative vertical margins and were cured
by another endoscopic resection. At present, 5 of the 16 patients
in the post-RT salvage group have died, 2 because of progression
of head and neck cancer, 1 because of prior esophageal SCC, and
the remaining 2 of unknown causes. Although 2 patients died of
head and neck cancer, these patients had a local recurrence at the
prior primary site after RT for advanced head and neck cancer.
The duration of follow-up was 3 years or more for 8 patients (50
%), and the 3-year overall survival rate, recurrence-free survival
rate, and disease-specific survival rate after salvage endoscopic
resection were 68.6% (95% CI, 42.7–94.5), 58.8% (95% CI, 30.4–
87.2) and 81.8% (95% CI, 59.1–100), respectively (●" Figs.2–4).

Discussion
!

We found that salvage endoscopic resection for node-negative lo-
coregional failure after definitive RT for prior PSCC is safe and ef-
fective, with curative potential, and preserves laryngeal function.
Locally recurrent lesions or metachronous lesions within the RT
field exhibited fibrotic changes in the subepithelial layer on
pathologic examination. The subepithelial dissections and injec-
tions of saline solution into the subepithelial layer to lift the le-
sion were performed with an endoscopic resection procedure.
Although the fibrotic changes might have been expected to in-
crease the difficulty of subepithelial dissection or lesion lifting,
no statistically significant differences were found between the
post-RT salvage endoscopic resection group and the non-RT
endoscopic resection group in regard to en bloc resection rates,
pathologic findings, complications, duration of hospitalization,
and duration of nil per os (NPO) status. Fibrotic changes in the
subepithelial layer might have been behind the statistically high-
er rate of macroscopic protrusion in the post-RT salvage endo-

Table 3 Clinical results of endoscopic resection procedures (n = 203).

Post-RT salvage (n=22) Non-RT (n=181) P value

Endoscopic resection method, n (%) 0.463

EMR-C 16 (73) 119 (66)

ESD 6 (27) 56 (31)

ELPS 0 (0) 6 (3)

Mean procedure time (SD), min 70 (40) 61 (41) 0.809

Endoscopic resection type, n (%) 0.324

En bloc 17 (77) 121 (67)

Piecemeal 5 (23) 60 (33)

Median number of resected segments (range) 3 (2–9) 3 (2–11)

Median NPO duration after endoscopic resection (range), d 2 (1–10) 2 (1–20) 0.131

Median length of hospital stay after endoscopic resection (range), d 9 (4–58) 8 (3–53) 0.154

RT, radiotherapy; EMR-C, endoscopic mucosal resection with cap-equipped pan-endoscope; ESD, endoscopic subepithelial dissection; ELPS, endoscopic laryngopharyngeal surgery;
SD, standard deviation; NPO, nil per os (nothing by mouth).

Table 4 Complications associated with endoscopic resection procedures
(n = 163).

Post-RT sal-

vage (n=16)

Non-RT

(n=147)

P value

Major complications, n (%) 1 (6) 17 (12) 0.912

Aspiration pneumonia 1 4

Subcutaneous emphysema 0 4

Delayed bleeding 0 3

Facial edema 0 1

Fever 0 1

Laryngeal edema 0 2

Difficult hemostasis 0 1

Delirium 0 1

Temporary tracheostomy, n (%) 3 (19) 28 (19) 0.977

RT, radiotherapy.
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scopic resection group compared with the non-RT group.Differ-
ences between the two groups in regard to depth of invasion,
vessel invasion, T stage, and lymph node recurrence rate were
not statistically significant. Furthermore, when all patients un-
derwent NBI endoscopy at 3 months after endoscopic resection,
the artificial ulcers were fully healed in both groups.
In the post-RT patients, laryngeal edema requiring tracheostomy
was expected to occurmore frequently than in the non-RT group.
However, the incidences in the two groups were similar. This
might be due to the fact that fewer lesions were located in the
piriform sinus in the post-RT group.The lesions of all patients in
the post-RT groupwho underwent tracheostomy were located in
the piriform sinus. One case of aspiration pneumonia developed
after salvage endoscopic resection, and this patient required a
temporary tracheostomy. The other two patients received pro-
phylactic tracheostomy for expected laryngeal edema.
Unfortunately, most patients with recurrence after definitive
radiotherapy for PSCC require total laryngectomy [23,24]. Al-
though this procedure has a high probability of controlling the

tumor, it disrupts speech, and only 20% to 25% of patients are re-
habilitated long term with a tracheoesophageal prosthesis [25].
Some radiation failures can be salvaged with conservative sur-
gery, but partial laryngectomy is rarely performed because of an-
ticipated postoperative problems, such as laryngeal stenosis, as-
piration, delayed decannulation, and fistula formation [26,27].
The role of prophylactic neck dissection for patients undergoing
surgical salvage is controversial. Some retrospective series of pa-
tients who underwent surgical salvage and simultaneous neck
dissection observed a low risk of occult nodal metastases [28,29].
Transoral local treatment has the potential to be a salvage treat-
ment for locoregional failure after radiation. Transoral laser mi-
crosurgery (TLM) provides a local alternative to open salvage sur-
gery for selected patients with recurrent laryngeal and orophar-
yngeal cancer. One series of patients treated with TLM after pre-
vious RT or chemoradiotherapy (CRT) reported a 3-year overall
survival rate of 52% [30]. Our study revealed a 3-year overall sur-
vival rate of 68.6%, with a low rate of complications (6%) and a
short duration of hospitalization (median, 9 days). The main ad-

Table 6 Clinical course after
endoscopic resection (n = 163).

Post-RT salvage (n=16) Non-RT (n=147) P value

Local failure, n (%) 2 (13) 10 (7) 0.409

Treatment Repeat endoscopic resection 2 8

Partial resection 0 1

No treatment 0 1

Neck lymph node metastasis 1 (6) 2 (1) 0.168

Treatment Neck lymph node dissection 1 0

Chemoradiotherapy 0 1

No treatment 0 1

Cause of death, n

Esophageal squamous cell carcinoma 1 8

Head and neck carcinoma 2 5 0.796

Other 0 91

Unknown 2 4

RT, radiotherapy.
1 Congestive heart failure (n=2), lung cancer (n=2), cerebral infarction (n=1), cholangiocarcinoma (n=1), colon cancer (n=1), gastric
cancer (n=1), pancreatic cancer (n=1).

Table 5 Results of pathologic ex-
amination of endoscopic resec-
tion specimens (n = 203).

Post-RT salvage (n=22) Non-RT (n=181) P value

Depth of invasion, n (%) 0.235

EP 17 (77) 123 (68)

SEP 4 (18) 55 (30)

Nonmalignant 1 (5) 3 (2)

Lymphatic invasion, n (%) 0.621

Present 0 (0) 2 (1)

Absent 22 (100) 179 (99)

Venous invasion, n (%) 0.190

Present 2 (9) 6 (3)

Absent 20 (91) 175 (97)

Lateral margin of specimen, n (%) 0.687

Negative 6 (27) 65 (36)

Positive 7 (32) 46 (25)

Difficult evaluation 9 (41) 70 (39)

Vertical margin of specimen, n (%) 0.105

Negative 18 (82) 160 (88)

Positive 2 (9) 3 (2)

Difficult evaluation 2 (9) 18 (10)

Pathologic T stage, n (%) 0.705

T1 17 (77) 138 (76)

T2 4 (18) 38 (21)

T3 0 (0) 2 (1)

T4 0 (0) 0 (0)

RT, radiotherapy; EP, epithelial; SEP, subepithelial.
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vantages of endoscopic resection is that it does not require open-
ing of the thyroid cartilage, thus minimizing the risk of chondro-
necrosis. Salvage endoscopic resection is less invasive than sal-
vage surgery for selected patients after failure of definitive RT.
Endoscopic resection could be a curative treatment for superficial
lesions, and early detection via a surveillance program with NBI
endoscopy is therefore critically important, even for patients
who have a history of radiation to the head and neck region. Sal-
vage endoscopic resection is historically compared with other
treatments in●" Table7.
Several limitations of this study should be discussed. First, our in-
stitution excluded lesions larger than 4cm (T3) from endoscopic
resection, as well as those suspected of being deeply invasive to
the subepithelial layer. In addition, all patients evaluated in this
study were clinically N0M0 before endoscopic resection. The le-

sions may therefore have been at a lower risk of metastasizing
than the usual targets of salvage surgical resection. As previously
mentioned, the salvage endoscopic resection results for the post-
RT groups showed no statistical differences when compared with
those of the non-RT groups. However, 5 patients in the non-RT
group (3%) had a prior history of CRT for cervical esophageal can-
cer in which the hypopharyngeal area had beenwithin the radia-
tion field, which may have affected the technical results of endo-
scopic resection in the non-RT group.Although our study includ-
ed survival data for a relatively large population of patients who
were treated with salvage endoscopic resection and who had
more than 3 years of follow-up, it was performed at a single insti-
tution. Thus, a conclusive answer to the curability potential of
salvage endoscopic resection will require that prospective trials
be conducted at multiple institutions with a larger number of
subjects and a longer follow-up.
In conclusion, this study suggests that endoscopic resection is a
curative salvage treatment option for patients with locoregional
failure after definitive radiation therapy for PSCC if the failure le-
sion is superficial or local.
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Fig.4 Disease-specific survival time after salvage endoscopic resection.
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Fig.2 Overall survival time after salvage endoscopic resection.
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Fig.3 Recurrence-free survival time after salvage endoscopic resection.

Table 7 Historical comparison of salvage endoscopic resection and other
treatments.

Post-RT salvage

endoscopic re-

section (n=16)

Post-RT sal-

vage TLM (n

=62) [30]

Post-RT sal-

vage surgery

(n=30) [29]

Median age, y 64 65–67 57

Prior lesion TNM
stage before RT, %

I 6 20 0

II 19 38 23

III 6 30 27

IV 25 6 50

Invalid1 44 6 0

TNM stage I– II, % 95 62 NE

Patients with
3-year overall
survival, % 68.3 52 55

Complications, % 6 16 40

Failure patterns

Local, % 13 NE 37

Nodal, % 6 NE 10

RT, radiotherapy; TLM, transoral laser microsurgery; TNM, tumor node metastasis;
NE, not evaluated.
1 Invalid because primary tumor and regional lymph nodes could not be assessed (TX
and NX).
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