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Abstract. The most effective therapeutic approach for the 
node-negative (N0) neck in patients with recurrent laryngeal 
squamous cell carcinoma (SCC) remains a subject of dispute. 
In the present study, the records of 163 patients with recurrent 
laryngeal SCC were retrospectively reviewed. All patients had 
a N0 neck at recurrence. At the time of recurrence, the N0 neck 
was managed using a wait‑and‑see strategy (observation 
group) or treatment (treatment group). A total of 125 (76.7%) 
patients accepted the wait‑and‑see strategy and 38 (23.3%) 
patients underwent treatments, including surgery, radiotherapy 
and/or chemotherapy. The Kaplan‑Meier method with the 
computation of log‑rank was used for analysis of survival. The 
t‑test, χ2 test or Fisher's exact test was used for comparisons 
of non‑survival data in the groups. P<0.05 was considered to 
indicate a statistically significant difference in the two‑sided 
tests. The 3‑ and 5‑year overall survival rates after recurrence 
were 64.5 and 54.6% for the observation group, and 49.9 and 
42.5% for the treatment group, respectively (P=0.011). The 
present study suggests that a wait‑and‑see policy is a satisfac-
tory management option for the N0 neck in recurrent laryngeal 
SCC.

Introduction

Head and neck cancer is a broad term that encompasses epithe-
lial malignancies arising in the paranasal sinuses, nasal cavity, 
oral cavity, pharynx and larynx (1). Approximately 59,300 new 
cases and 12,300 fatalities due to head and neck cancer were 
expected to occur in the United States in 2015 (2). Laryngeal 

squamous cell carcinoma (SCC) accounts for 22.9% of all 
cases of head and neck cancer (2). Treatment failure is common 
in laryngeal SCC, and the probability of recurrence increases 
with T stage from 11 to 27% in early‑stage disease (T1‑T2), to 
31‑40% in advanced stage disease (T3 and T4) (3‑6). Based 
on the primary tumor location, laryngeal SCC can be clas-
sified as supraglottic, glottic or subglottic. The incidence of 
subglottic carcinoma is relatively rare, accounting for 1‑8% 
of all cases of laryngeal SCC (7). The majority of subglottic 
carcinomas are often diagnosed at a late stage of the disease, 
at which point surgery is difficult; furthermore, the neck may 
be directly involved without evidence of cartilage invasion, 
and the insidious neck involvement contributes to a poorer 
prognosis and a higher postoperative recurrence rate (8).

The larynx and the surrounding area are the most frequent 
sites of recurrence in laryngeal cancer, followed by the regional 
lymph nodes and distant sites, with recurrence at a combination 
of these sites being less frequent (3,9). The optional manage-
ment strategies for the primary tumor in recurrent laryngeal 
SCC are salvage surgery, including salvage total laryngectomy 
(STL), salvage partial laryngectomy (SPL) or endoscopic resec-
tion with a CO2 laser (ERL), followed by re‑irradiation with 
or without chemotherapy; supportive treatment and palliative 
chemotherapy are less effective options. Surgery is predomi-
nantly used for salvage in patients with recurrent laryngeal 
cancer following the failure of non‑surgical treatments 
(radiation or chemoradiation) (10‑12). ERL is only suitable for 
a small group of patients with early‑stage disease. As it has 
equivalent outcomes and lower rates of treatment‑associated 
morbidity, ERL is currently used more frequently than open 
SPL for the treatment of recurrent early‑stage disease (10). As 
conservative surgical techniques, SPL and ERL should only 
be considered for selected groups of patients without advanced 
loco‑regional disease (10,11). For patients who have previously 
undergone surgery, a second or third surgery is usually the 
first choice for radical treatment over radiotherapy and chemo-
therapy (13,14). Patients with recurrent advanced‑stage disease 
and those with subglottic extension should generally be treated 
using STL. The use of adjuvant therapy depends on a number 
of risk factors. Re‑irradiation with or without chemotherapy is 
commonly reserved for inoperable recurrent locally advanced 
disease; as an adjunct or palliative treatment, this strategy is 
the only technique that may achieve long‑term loco‑regional 
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control and possibly prolong survival (15). Although a rela-
tively high incidence of treatment‑related complications has 
been reported, re‑irradiation should be considered for patients 
in whom salvage surgery is not feasible  (15). Therefore, 
re‑irradiation with concurrent systemic therapy is recom-
mended when: i) The sites of recurrence are not resectable; 
ii) the surgical margins are positive in the primary surgery; 
and iii) the patient has not previously undergone radiotherapy 
and their general condition is suitable for radiotherapy. Similar 
to metastatic disease, palliative systemic chemotherapy is the 
preferred treatment approach for patients with recurrence 
who are not eligible for either surgery or radiotherapy. The 
5‑year overall survival rate for patients with local recurrence 
varies greatly, from 18 to 65%, although certain studies have 
reported the 5‑year overall survival rate for patients with nodal 
or systemic recurrence to be as low as 2% (5,16‑19).

As described above, the optimal treatments for the primary 
tumor in recurrent laryngeal SCC are well established. 
However, there is no generally accepted treatment approach 
for the N0 neck in recurrent laryngeal SCC. The reported 
disease‑specific 5‑year survival rate after salvage laryngec-
tomy ranges from 25‑88.6% (12,19‑21).

The reported rates of pathologically‑confirmed positive 
lymph node involvement in patients with a clinically‑diag-
nosed N0 neck receiving salvage laryngeal surgery following 
recurrence range from 3‑20% (22‑28). The main therapeutic 
choices for the N0  neck in recurrent laryngeal SCC are 
intervention or a wait‑and‑see policy. Intervention policies 
include neck dissection, irradiation or comprehensive therapy 
based on a combination of surgery, radiotherapy and chemo-
therapy. Whether these treatments can provide additional 
protection from local, regional or distant recurrence remains 
to be elucidated. However, certain studies have reported that 
interventions, particularly neck dissection, are associated 
with higher rates of complications, such as salivary fistula 
or leakage, wound infection and wound dehiscence (28). At 
the same time, such interventions may lead to unnecessary 
pain and suffering, prolong the overall treatment time and 
increase the economic burden to patients. For these reasons, 
a wait‑and‑see policy has been proposed as an alternative 
management for the N0 neck in recurrent laryngeal SCC.

In the present retrospective study of medical records from 
two institutions, a series of 163 consecutive patients with 
recurrent laryngeal SCC who had a N0 neck at recurrence 
were reviewed. The N0 neck was managed using interven-
tion treatments or a wait‑and‑see policy. The aim of the study 
was to assess the outcomes of these management strategies 
in terms of overall survival, and provide knowledge that may 
help to tailor the most appropriate treatment for the N0 neck in 
patients with recurrent laryngeal SCC.

Materials and methods

Characteristics of the patients and enrollment criteria. A total 
of 2,091 patients with laryngeal SCC were retrospectively 
analyzed [1,621 patients treated between 1996 and 2009 at 
Sun Yat‑sen University Cancer Center (Guangzhou, China) 
and 470 patients treated between 2006 and 2013 at Zhejiang 
Cancer Hospital (Zhejiang, China)]. Of these 2,091 patients, 
309 (14.8%) were diagnosed with recurrent laryngeal SCC. Of 

these, 163 patients had a node‑negative (N0) neck at recur-
rence. Only patients in whom the initial cancer was completely 
cured with radiation therapy, surgery and/or in combination 
with chemotherapy were included in this study. Patients with 
any clinical evidence of lymph node metastases or distant 
metastases at the time of recurrence were excluded from the 
analysis.

A total of 163  patients (160  males, 98.2%; 3  females, 
1.8%) were retrospectively analyzed (123 patients treated at 
Sun Yat‑sen University Cancer Center and 40 patients treated 
at Zhejiang Cancer Hospital), with a median age of 59 years 
(range, 41‑83 years) and male:female ratio of 160:3. The basal 
demographic and clinical characteristics of each patient at 
initial diagnosis were recorded, including gender, age, blood 
type, smoking index, alcohol consumption, initial cancer stage 
and histological grade, as well as the initial treatments and 
salvage treatments. All the patients were restaged according to 
the International Union Against Cancer 2002 cancer staging 
system (http://www.uicc.org/tnm-classification-malignant-
tumours-6th-edition).

The complete demographic and clinicopathological 
features of the 163 patients are shown in Table I. At initial 
diagnosis, 105 (64.4%) of the 163 patients exhibited glottic 
carcinoma, 52 (31.9%) exhibited supraglottic carcinoma and 
6 (3.7%) exhibited subglottic carcinoma. A total of 78 patients 
(47.9%) exhibited well‑differentiated tumors, 66 (40.5%) exhib-
ited moderately differentiated tumors and 19 (11.7%) exhibited 
poorly differentiated tumors. Overall, 70  (42.9%) patients 
exhibited T1 tumors, 58  (35.6%) exhibited T2, 20  (12.3%) 
exhibited T3 and 15 (9.2%) exhibited T4. The majority of them 
(140, 85.9%) were N0 in the neck, 6 (3.7%) were N1, 16 (9.8%) 
were N2 and 1 (0.1%) was N3. The initial tumor and neck 
stages of the patients are summarized in Table II.

Tables  III and IV summarize the initial and salvage 
treatments for the 163 patients. At the two hospitals in this 
study, the management strategy for the N0 neck in recurrent 
laryngeal SCC varied depending on the primary physician and 
the choice of the patient. The N0 neck was managed using 
a wait‑and‑see policy following salvage treatment for the 

Figure 1. Comparison of survival following recurrence between patients in 
the observation and treatment groups. Significance in survival was noted in 
the observation group. P‑value is 0.011.
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primary tumor in 125/163 (76.7%) patients (observation group) 
and 38/163 (23.3%) patients received comprehensive treatment 
for the N0 neck either simultaneously or following salvage 
treatment for the primary tumor (treatment group). Unilateral 
and bilateral neck dissection were analyzed together as neck 
dissection.

Follow‑up. Outpatient check‑ups were the main means of 
follow‑up. No patient was lost to follow‑up subsequent to 
diagnosis of recurrence. Clinical examinations, magnetic reso-
nance imaging (MRI), computed tomography (CT), abdominal 
sonography or fiberoptic endoscopy were performed every 
2‑3 months for the first 2 years after treatment and subse-
quently every 6 months thereafter until fatality or the date of 
last follow‑up. Positron emission tomography (PET)‑CT was 
performed if recurrent disease could not be identified or was 
suspected on routine CT. Bone scans were performed when 
bone metastasis was suspected. Other tests were carried out 
at the discretion of the treating physician. Median length of 
follow‑up was determined from the date of initial visit to the 

hospital and from the date of recurrence to the last date of 
recorded follow‑up, and the median follow‑up time was deter-
mined using the reverse Kaplan‑Meier method. The median 
total length of follow‑up was 50 months (range, 7‑176 months). 
The median length of postsalvage follow‑up was 31 months 
(range, 0‑153 months).

Statistical analyses. The primary endpoint was overall survival 
(OS) following recurrence, which was calculated from the date 
of recurrence to the date of fatality or the last date the patient 
was known to be alive. Survival curves were plotted using 
the Kaplan‑Meier method and compared using the log‑rank 
test. Comparisons of non‑survival data were analyzed using 
the t‑test, χ2 test or Fisher's exact test in groups. P<0.05 was 
considered to indicate a statistically significant difference in 
the two‑sided tests.

Ethics statement. The present study was approved by the 
Research Ethics Committee of Sun Yat‑sen University Cancer 
Center and Zhejiang Cancer Hospital.

Table I. Clinicopathological features of the 163 patients with recurrent laryngeal squamous cell carcinoma.

Clinicopathological features	 Observation group (n=125)	 Treatment group (n=38)	 P‑value

Age, years 	
  Median (range) 	 59 (41‑79) 	 58 (42‑83)	 0.978a

Total length of follow‑up, months	
  Median (range)	 50 (8‑176)	 41 (7‑123)	 0.043a

Post‑salvage follow‑up, months 	
  Median (range)	 32 (1‑153)	 14 (0‑106)	 0.079a

Smoker, n (%)	
  Yes	 109 (87.2)	 29 (76.3)	 0.124b

  No	   16 (12.8)	   9 (23.7)	
Alcohol consumer, n (%)	
  Yes	   52 (41.6)	 14 (36.8)	 0.707b

  No	   73 (58.4)	 24 (63.2)	
Gender, n (%)
  Male	 123 (98.4)	 37 (97.4)	 0.552b

  Female	   2 (1.6)	 1 (2.6)	
Blood type, n (%)
  A	   32 (25.6)	 12 (31.6)	 0.597b

  B	   34 (27.2)	 12 (31.6)	
  AB	 11 (8.8)	   4 (10.5)	
  O	   48 (38.4)	 10 (26.3)	
Differentiation, n (%)	
  Good 	   59 (47.2)	 19 (50.0)	 0.868b

  Moderate 	   52 (41.6)	 14 (36.8)	
  Poor 	   14 (11.2)	   5 (13.2)	
Tumor location, n (%)
  Glottic	   79 (63.2)	 26 (68.4)	 0.839b

  Supaglottic	   41 (32.8)	 11 (28.9)	
  Subglottic	   5 (4.0)	 1 (2.6)	

aT‑test; bχ2 test. 
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Results

Patient variables. The present study involved a total of 
163 patients with biopsy‑proven recurrent laryngeal SCC who 
had an N0 neck at recurrence. The N0 neck was managed using 
a wait‑and‑see policy in 125/163 (76.7%) patients (observation 
group) and 38/163 (23.3%) patients received comprehensive 
treatment for the N0 neck (treatment group). The median total 

length of follow‑up was 50 months (range, 7‑176 months) in the 
observation group and 40.5 months (range, 7‑123 months) in the 
treatment group. The median length of post‑salvage follow‑up 
was 31  months (range, 0‑153  months) in the observation 
group and 14 months (range, 0‑106 months) in the treatment 
group. At the time of enrollment, 109 (87.2%) patients in the 
observation group were smokers and 52 (41.6%) consumed 
alcohol, compared to 29 (76.3%) and 14 (36.8%) in the treat-
ment group. The basal demographic and clinicopathological 
features of the observation and treatment groups were not 
significantly different, except for the total length of follow‑up 
and primary salvage treatment. The majority of patients in the 
observation group underwent SPL (77/125; 61.6%) compared 
to only 2/38 (5.3%) in the treatment group; 39/125 (31.2%) 
patients in the observation group received STL compared to 
10/38 (26.3%) in the treatment group. The initial treatments 
for the remaining patients were surgery with radiation and/or 
chemotherapy, concurrent chemoradiation, or radiation with 
chemotherapy.

Treatments. The initial treatment decisions for the neck were 
based on N stage. With regards to salvage management for 
the neck following recurrence, the patients in the observa-
tion group did not receive any treatment. The patients in the 
treatment group received salvage neck treatment including 
neck dissection, radiation and/or chemotherapy. The decision 
to undergo salvage neck treatment was determined by the 
expertise of the primary physician and the personal views 
of the patient. In this cohort, 38/163 (23.3%) patients were 
involved in the decision‑making process (based on the risk of 

Table III. Initial treatments for the 163 patients with recurrent laryngeal SCC.

Initial treatments	 Observation group (n=125), no. (%)	 Treatment group (n=38), no. (%)	 P‑value

Initial primary treatment	
  Surgery	 62 (49.6)	 16 (42.1)	 0.405a

  RT	 22 (17.6)	   5 (13.2)	
  Chemoradiation	 1 (0.8)	 0 (0.0)	
  Surgery+RT	 30 (24.0)	 13 (34.2)	
  Surgery+chemotherapy	 3 (2.4)	 0 (0.0)	
  Surgery+chemoradiation	 3 (2.4)	 0 (0.0)	
  RT+chemotherapy	 3 (2.4)	 3 (7.9)	
  Surgery+chemotherapy+RT	 1 (0.8)	 1 (2.6)	
Initial neck treatment	
  No treatment	 71 (56.8)	 15 (39.5)	 0.242a

  Neck dissection	 31 (24.8)	 11 (29.0)	
  Lymph node puncture	 2 (1.6)	 1 (2.6)	
  Chemoradiation	 1 (0.8)	 0 (0.0)	
  Surgery+RT	 8 (6.4)	   6 (15.8)	
  Surgery+chemotherapy	 1 (0.8)	 0 (0.0)	
  Surgery+chemoradiation	 2 (1.6)	 0 (0.0)	
  RT	 5 (4.0)	 1 (2.6)	
  RT+chemotherapy	 3 (2.4)	 3 (7.9)	
  Surgery+chemotherapy+RT	 1 (0.8)	 1 (2.6)

aFisher's exact test. SPL, salvage partial laryngectomy; STL, salvage total laryngectomy; RT, radiation. 

Table II. Initial staging of the 163 patients with laryngeal squa-
mous cell carcinoma with a N0 neck at recurrence.
 
	 Observation group, 	 Treatment group, 	
Stage	 (n=125) no. (%)	 (n=38) no. (%)	 P‑value
 
T
  T1	 51 (40.8)	 19 (50.0)	 0.725a

  T2	 47 (37.6)	 11 (28.9)	
  T3	 15 (12.0)	 5 (13.2)	
  T4	 12 (9.6)	 3 (7.9)	
N
  N0	 108 (86.4)	 32 (84.2)	 0.763b

  N1	 5 (4.0)	 1 (2.6)	
  N2	 11 (8.8)	 5 (13.2)	
  N3	 1 (0.8)	 0 (0.0)	

aχ2 test; bFisher's exact test. 
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occult disease and lack of further treatment options following 
salvage surgery). In total, 16/38  (42%) patients underwent 
neck dissection‑based treatment (current chemoradiation in 
1 patient, simultaneous chemotherapy in 4, radiotherapy in 7 
and neck dissection alone in 4 patients); 8/38 (21%) patients 
had radiotherapy alone; 13/38 (34%) patients had concurrent 
chemoradiation and 1/38 (3%) patient underwent radiation and 
adjuvant chemotherapy.

Survival rates. The 3‑ and 5‑year overall survival rates after 
recurrence were 64.5 and 54.6% for the observation group 
versus 49.9 and 42.5% for the treatment group; the observation 
group had a significant long‑term survival advantage compared 
to the treatment group (P=0.011). These results suggest that 
interventions for the N0 neck in recurrent laryngeal SCC 
are associated with poorer survival following recurrence 
compared to a wait‑and‑see policy.

Discussion

There are no established standards for management of the 
N0 neck following recurrence in laryngeal SCC; the options 
include observation, or radiotherapy, surgery and/or chemo-
therapy; however, the survival rates for these techniques 
remain to be elucidated.

The present study confirms that a wait‑and‑see policy is 
most suitable for the N0 neck in patients with recurrent laryn-
geal SCC who have been assessed via a comprehensive series of 
physical and imaging examinations. This finding is supported 
by a number of previous studies. Farrag et al (27) suggested the 
negative predictive value (NPV) of CT prior to salvage treat-
ment was 97%. Yao et al (29) reported that PET scans were a 
useful tool when selecting patients for neck dissection due to 
a high sensitivity and NPV. With the continuous development 

of diagnostic techniques, the detection rate of neck disease 
is increasing, occasionally the neck dissection can be with-
held in a subset of patients with recurrent laryngeal SCC. 
Bohannon et al (28) reported that dissection of the N0 neck 
provided no survival advantage compared to observation, as 

patients who underwent neck dissection suffered significantly 
higher rates of complications. Van der Putten et al (12) also 
reported higher rates of complications following bilateral neck 
dissection in patients with neck dissection. In the study by 
Li et al (11), of the 72 early‑stage patients, 15 (21%) patients 
without neck dissection had an improved survival compared 
to the 57 (79%) patients with neck dissection (P=0.042). By 
contrast, Wax and Touma  (25) and Yao et al  (26) recom-
mended neck dissection in recurrent supraglottic carcinoma 
and advanced (rT3‑T4) disease. Koss et al (30) suggested that 
STL with neck dissection improved survival compared to STL 
alone in recurrent laryngeal SCC.

The present study indicates that a wait‑and‑see policy is a 
reasonable strategy for management of the N0 neck in recur-
rent laryngeal SCC. Previous studies assessed populations of 
patients with recurrent disease following radiotherapy alone or 
chemoradiation; neck dissection was the only treatment for the 
N0 neck in recurrent disease and a wait‑and‑see policy was not 
adopted in these studies. In the current study, the entire cohort 
received comprehensive therapy, including surgery, radiation 
and chemotherapy for the primary tumor, as well as salvage 
treatment of the neck during initial treatment. Following 
recurrence, 125 patients accepted a wait‑and‑see policy for 
the N0 neck and 38 underwent comprehensive treatment for 
the N0 neck. The 3‑ and 5‑year overall survival rates after 
salvage treatment for the primary tumor were 64.5 and 54.6% 
for the observation group and 49.9 and 42.5% for the treatment 
group, respectively; the wait‑and‑see policy provided a signifi-
cant survival advantage (P=0.011). In the treatment group, 

Table IV. Salvage treatments for the 163 patients with recurrent laryngeal SCC.

Salvage treatments	 Observation group (n=125), no. (%)	 Treatment group (n=38), no. (%)	 P‑value

Salvage primary treatment
  SPL	 77 (61.6)	 2 (5.3)	 <0.001a

  STL	 39 (31.2)	 10 (26.3)
  Chemo‑radiation	 0 (0.0)	 10 (26.3)
  Surgery+RT	 3 (2.4)	   7 (18.4)
  Surgery+chemotherapy	 2 (1.6)	   4 (10.5)
  Surgery+chemoradiation	 4 (3.2)	   4 (10.5)
  RT+chemotherapy	 0 (0.0)	 1 (2.6)
Salvage neck treatment 
  Neck dissection	 0 (0.0)	   4 (10.5)
  RT	 0 (0.0)	   8 (21.1)
  Chemo‑radiation	 0 (0.0)	 13 (34.2)
  Surgery+RT	 0 (0.0)	   7 (18.4)
  Surgery+Chemotherapy	 0 (0.0)	   4 (10.5)
  Surgery+Chemo‑radiation	 0 (0.0)	 1 (2.6)
  RT+Chemotherapy	 0 (0.0)	 1 (2.6)

aFisher's exact test. SPL, salvage partial laryngectomy; STL, salvage total laryngectomy; RT, radiation.
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16 (42%) patients underwent neck dissection‑based treatments 
(accompanied by concurrent chemoradiation in 1 patient, by 
simultaneous chemotherapy in 4, by radiotherapy in 7, and 
neck dissection alone in 4), 8 (21%) patients underwent radio-
therapy alone, 13 (34%) received concurrent chemoradiation, 
and 1 (3%) underwent radiation and adjuvant chemotherapy. In 
conclusion, the wait‑and‑see policy is more optimal compared 
to any treatment for the N0 neck in recurrent laryngeal SCC, 
and this approach not only shortens the treatment time but 
also reduces complications and suffering for the patient. In 
addition, it can also avoid unnecessary economic burden and 
medical costs.

The present study demonstrates that it is important to iden-
tify the subsets of patients undergoing salvage treatment for 
recurrent laryngeal cancer that do not require treatment for the 
N0 neck. However, it should be realized that this study must be 
interpreted cautiously, as a number of factors may potentially 
affect the results. The advances in diagnosis and radiotherapy 
enable precise outlining of the target volumes and organs at 
risk, which may result in improved outcomes regarding local 
tumor control and reduction in side effects (31). Secondly, 
with the lymph nodes as the immune organs, radiotherapy 
and neck dissection will injure it. Suppressed immunity and 
complications may contribute to increase the rate of fatality. 
Therefore, the beneficial effect of intervention policy could 
easily be overshadowed by the fact that the treatment group 
have suppressed immunity and a higher rates of complications, 
which may mistakenly be thought as a reason for the difference 
in outcome. Finally, there were significantly more patients 
with early stage (T1‑2: 128 patients) compared to advanced 
stage (T3‑4: 35 patients) disease in this cohort, the lower rate 
of lymph node metastasis in the observation group may have 
also contributed to the higher OS rates for the wait‑and‑see 
policy.

In a retrospective study of this nature in which the cohort 
spans the course of more than a decade, it was extremely difficult 
to identify whether there were cases of secondary relapse and it 
was not easy to record complications and functional outcomes. 
Additionally, the present study was limited by a lack of tumor 
staging data for the patients at the time of recurrence. Further 
prospective studies should be designed to assess the incidence of 
complications, functional outcomes and probabilities of relapse 
and metastasis to answer such a complex issue in more detail.

In conclusion, a wait‑and‑see policy is a good option for the 
N0 neck in recurrent laryngeal SCC. Extensive imaging exami-
nations, such as CT, MRI and PET‑CT, should be employed to 
develop appropriate treatment plans. More studies are required 
to fully understand the role of a watch‑and‑wait policy in 
management of the N0 neck in recurrent laryngeal SCC.

Acknowledgements

The authors would like to thank Dr H. Z. Wang, and Dr H. Lin 
for collecting the data.

References

  1.	Argiris A, Karamouzis MV, Raben D and Ferris RL: Head and 
neck cancer. Lancet 371: 1695‑1709, 2008.

  2.	Siegel RL, Miller KD and Jemal A: Cancer statistics, 2015. CA 
Cancer J Clin 65: 5‑29, 2015. 

  3.	Marshak G, Brenner B, Shvero J, Shapira J, Ophir D, Hochman I, 
Marshak G, Sulkes A and Rakowsky E: Prognostic factors for 
local control of early glottic cancer: The Rabin medical center 
retrospective study on 207 patients. Int J Radiat Oncol Biol 
Phys 43: 1009‑1013, 1999.

  4.	Barthel SW and Esclamado RM: Primary radiation therapy for 
early glottic cancer. Otolaryngol Head Neck Surg 124: 35‑39, 
2001.

  5.	McLaughlin MP, Parsons JT, Fein DA, Stringer SP, Cassisi NJ, 
Mendenhall WM and Million RR: Salvage surgery after radio-
therapy failure in T1‑T2 squamous cell carcinoma of the glottic 
larynx. Head Neck 18: 229‑235, 1996.

  6.	Lefebvre JL, Chevalier D, Luboinski B, Kirkpatrick A, Collette L 
and Sahmoud T: Larynx preservation in pyriform sinus cancer: 
Preliminary results of a european organization for research and 
treatment of cancer phase III trial. EORTC head and neck cancer 
cooperative group. J Natl Cancer Inst 88: 890‑899, 1996.

  7.	Berger  G, Harwood  AR, Bryce  DP and van Nostrand  AW: 
Primary subglottic carcinoma masquerading clinically as T1 
glottic carcinoma‑a report of nine cases. J Otolaryngol 14: 1‑6, 
1985. 

  8.	Strome  SE, Robey  TC, Devaney  KO, Krause  CJ and 
Hogikyan ND: Subglottic carcinoma: Review of a series and 
characterization of its patterns of spread. Ear Nose Throat J 78: 
622‑624, 1999. 

  9.	Rübe C, Micke O, Grevers G, Rohloff R, Kaufmann H, Busch M 
and Willich N: Primary radiotherapy of laryngeal carcinoma. An 
analysis of the therapeutic results and of the the relapse behavior 
in 283 patients. Strahlentherapie Onkol 173: 83‑90, 1997.

10.	Agra IM, Ferlito A, Takes RP, Silver CE, Olsen KD, Stoeckli SJ, 
Strojan P, Rodrigo JP, Gonçalves Filho J, Genden EM, et al: 
Diagnosis and treatment of recurrent laryngeal cancer following 
initial nonsurgical therapy. Head Neck 34: 727‑735, 2012. 

11.	Li  M, Lorenz  RR, Khan  MJ, Burkey  BB, Adelstein  DJ, 
Greskovich JF Jr, Koyfman SA and Scharpf J: Salvage laryn-
gectomy in patients with recurrent laryngeal cancer in the setting 
of nonoperative treatment failure. Otolaryngol Head Neck 
Surg 149: 245‑251, 2013.

12.	van der Putten L, de Bree R, Kuik DJ, Rietveld DH, Buter J, 
Eerenstein  SE and Leemans  CR: Salvage laryngectomy: 
Oncological and functional outcome. Oral Oncol 47: 296‑301, 
2011.

13.	Brenner B, Marshak G, Sulkes A and Rakowsky E: Prognosis 
of patients with recurrent laryngeal carcinoma. Head Neck 23: 
531‑535, 2001.

14.	Yuen AP, Wei WI, Hui Y and Ho WK: Comprehensive analysis 
of pharyngeal recurrence of laryngeal carcinoma after total 
laryngectomy. Am J Otolaryngol 17: 380‑385, 1996.

15.	Kasperts N, Slotman B, Leemans CR and Langendijk JA: A 
review on re‑irradiation for recurrent and second primary head 
and neck cancer. Oral Oncol 41: 225‑243, 2005.

16.	Davidson J, Keane T, Brown D, Freeman J, Gullane P, Irish J, 
Rotstein L, Pintilie M and Cummings B: Surgical salvage after 
radiotherapy for advanced laryngopharyngeal carcinoma. Arch 
Otolaryngol Head Neck Surg 123: 420‑424, 1997.

17.	Soo  KC, Shah  JP, Gopinath  KS, Gerold  FP, Jaques  DP and 
Strong EW: Analysis of prognostic variables and results after 
supraglottic partial laryngectomy. Am J Surg 156: 301‑305, 1988. 

18.	Yuen AP, Ho CM, Wei WI and Lam LK: Prognosis of recurrent 
laryngeal carcinoma after laryngectomy. Head Neck 17: 526‑530, 
1995.

19.	Stoeckli SJ, Pawlik AB, Lipp M, Huber A and Schmid S: Salvage 
surgery after failure of nonsurgical therapy for carcinoma of 
the larynx and hypopharynx. Arch Otolaryngol Head Neck 
Surg 126: 1473‑1477, 2000.

20.	Jørgensen K, Godballe C, Hansen O and Bastholt L: Cancer of the 
larynx‑treatment results after primary radiotherapy with salvage 
surgery in a series of 1005 patients. Acta Oncol 41: 69‑76, 2002.

21.	Parsons  JT, Mendenhall  WM, Stringer  SP, Cassisi  NJ and 
Million  RR: Salvage surgery following radiation failure in 
squamous cell carcinoma of the supraglottic larynx. Int J Radiat 
Oncol Biol Phys 32: 605‑609, 1995.

22.	Mendenhall WM, Parsons JT, Brant TA, Stringer SP, Cassisi NJ 
and Million RR: Is elective neck treatment indicated for T2N0 
squamous cell carcinoma of the glottic larynx? Radiother 
Oncol 14: 199‑202, 1989.

23.	Yuen AP, Wei WI and Wong SH: Critical appraisal of watchful 
waiting policy in the management of N0 neck of advanced 
laryngeal carcinoma. Arch Otolaryngol Head Neck Surg 122: 
742‑745, 1996.



MOLECULAR AND CLINICAL ONCOLOGY  4:  70-76,  201676

24.	Temam S, Koka V, Mamelle G, Julieron M, Carmantrant R, 
Marandas P, Janot F, Bourhis J and Luboinski B: Treatment of the 
N0 neck during salvage surgery after radiotherapy of head and 
neck squamous cell carcinoma. Head Neck 27: 653‑658, 2005.

25.	Wax MK and Touma BJ: Management of the N0 neck during 
salvage laryngectomy. Laryngoscope 109: 4‑7, 1999.

26.	Yao M, Roebuck JC, Holsinger FC and Myers JN: Elective neck 
dissection during salvage laryngectomy. Am J Otolaryngol 26: 
388‑392, 2005.

27.	Farrag  TY, Lin  FR, Cummings  CW, Koch  WM, Flint  PW, 
Califano  JA, Broussard  J, Bajaj  G and Tufano  RP: Neck 
management in patients undergoing postradiotherapy salvage 
laryngeal surgery for recurrent/persistent laryngeal cancer. 
Laryngoscope 116: 1864‑1866, 2006.

28.	Bohannon  IA, Desmond  RA, Clemons  L, Magnuson  JS, 
Carroll WR and Rosenthal EL: Management of the No neck in 
recurrent laryngeal squamous cell carcinoma. Laryngoscope 120: 
58‑61, 2010. 

29.	Yao M, Smith RB, Graham MM, Hoffman HT, Tan H, Funk GF, 
Graham SM, Chang K, Dornfeld KJ, Menda Y and Buatti JM: 
The role of FDG PET in management of neck metastasis from 
head‑and‑neck cancer after definitive radiation treatment. Int J 
Radiat Oncol Biol Phys 63: 991‑999, 2005.

30.	Koss SL, Russell MD, Leem TH, Schiff BA and Smith RV: Occult 
nodal disease in patients with failed laryngeal preservation 
undergoing surgical salvage. Laryngoscope 124: 421‑428, 2014.

31.	Svensson H and Möller TR; SBU Survey Group: Developments 
in radiotherapy. Acta Oncol 42: 430‑442, 2003.


