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Abstract 

Objectives  Salvage surgery for hypopharyngeal cancer remains a major challenge, and only a few studies have 
been conducted. In this study, we review our 10 years of experience in treating patients with hypopharyngeal cancer. 
The main aim of this study is to analyze survival outcomes in patients who underwent salvage surgery compared 
with those who had complete remission or inoperable residual tumors.

Methods  Chart reviews were performed for all patients with hypopharyngeal squamous cell carcinoma who under-
went curative treatment at a tertiary care hospital between 2009 and 2019. Data on survival, clinical course, and com-
plications were analyzed.

Results  Salvage surgery was performed in 15 of the 34 patients with residual hypopharyngeal cancer. Of these, 10 
patients with isolated residual neck disease underwent salvage neck dissection, and five patients with residual pri-
mary tumors underwent salvage total or partial laryngopharyngectomy.

The overall 3-year survival rate of patients who underwent salvage surgery was 33.3%. Patients who underwent 
salvage neck dissection alone had significantly better survival rates than those who received palliative treatment, 
with median survival times of 21 and 12 months, respectively. The median survival time of patients who underwent 
laryngopharyngectomy for residual primary tumors was 14 months, which was not significantly different from that of 
patients who received palliative treatments.

Conclusion  Salvage surgery was associated with improved survival in patients with hypopharyngeal cancer and iso-
lated residual neck disease. Nevertheless, the survival benefit of salvage surgery in patients with residual primary 
disease remains unclear.
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Background
Hypopharyngeal cancers are relatively rare, account-
ing for approximately 3% of all head and neck cancer 
cases. It is among the cancers with the worst prognosis, 
with a reported 5-year overall survival rate of approxi-
mately 30 − 35% [1]. The prognosis is often worse due to 
the advanced stage commonly seen at presentation [2]. 
Moreover, the hypopharynx is rich in submucosal lym-
phatic network, which promotes the possibility of tumor 
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metastasis [3]. Squamous cell carcinoma is the most 
common histology identified in 95% of the cases, while 
adenocarcinoma, sarcoma, and non-epidermoid carci-
noma account for the remaining cases [1].

Treatments for hypopharyngeal cancer include sur-
gery, radiotherapy, concomitant chemoradiotherapy, and 
a combination of these treatments [4, 5]. Patients with 
hypopharyngeal cancer require complex multimodal 
management that is best achieved with experienced mul-
tidisciplinary teams. Deciding and selecting the appropri-
ate treatment for each patient are essential, as treatments 
significantly affect important functions as well as patient 
quality of life [6].

According to the National Comprehensive Cancer Net-
work Clinical Practice Guidelines in Oncology, chemo-
radiotherapy or surgery is a valid treatment option for 
resectable hypopharyngeal squamous cell carcinoma [7]. 
For patients with advanced disease (T4b, N0–3) or those 
who are unfit for surgery, the selection between curative 
and palliative aims depends on their performance status 
[7].

Patients in whom curative treatment fails should be 
evaluated for salvage surgery. However, salvage surgery 
for hypopharyngeal cancer often results in difficulty in 
resection and reconstruction, a high rate of perioperative 
complications, and poor survival [8]. Three-year survival 
rates after salvage surgery for hypopharyngeal cancer 
ranged from 35.8 to 50%, which was relatively low com-
pared with the survival rates after salvage surgery for 
laryngeal cancer [9–11].

Salvage surgery for hypopharyngeal cancer remains a 
major challenge, and only a few studies have been con-
ducted. In this study, we reviewed our 10 years of expe-
rience in treating patients with hypopharyngeal cancer. 
Outcomes and survival after salvage neck dissection and 
conservative and radical surgery in patients with residual 
hypopharyngeal cancer were analyzed and compared 
with those who had complete remission or inoperable 
residual tumors.

Methods
This retrospective descriptive study was conducted at a 
tertiary care hospital in Thailand. Data regarding sur-
vival, clinical course, and complications were obtained 
from patients’ medical records and hospital cancer reg-
istrations. The study’s protocol was approved by the hos-
pital ethics committee and waived the requirement for 
informed consent.

The inclusion criteria were as follows: a new diagnosis 
of hypopharyngeal squamous cell carcinoma, hospital 
admission between 2009 and 2019, and receiving curative 
treatment. The exclusion criteria were as follows: distant 

metastatic disease at the first diagnosis and premature 
discontinuation of treatment.

Treatment protocols
In our hospital, patients with stages I–II disease under-
went definite radiotherapy. In patients with stages 
III–IVA disease, primary surgery was the treatment of 
choice. The selection between organ-preserving radio-
therapy and radical surgery depended on the patient’s 
decision after being fully informed of the risks and ben-
efits. Patients with the operable disease who chose to 
undergo radiotherapy were categorized as having the 
organ-preserving disease.

In patients with inoperable tumors, treatment with 
concomitant chemoradiotherapy was the standard 
treatment. Induction chemotherapy plus concomitant 
chemoradiotherapy might be used in selected patients 
depending on the node status, patient condition, and 
waiting time for radiotherapy. The patient and the hos-
pital tumor board made the final decision regarding the 
treatment plan.

The radiotherapy protocol used conventional radiation 
with a linear accelerator at a dose of 66 − 70  cGy. Con-
comitant chemotherapy was cisplatin based and admin-
istered every week for four to six cycles depending on 
patient tolerance. The induction chemotherapy regimens 
in the selected patients were cisplatin/5-fluorouracil, 
carboplatin/5-fluorouracil, or paclitaxel/carboplatin.

According to the hospital protocol, endoscopic exami-
nation and imaging were performed within 3  months 
of the completion of radiotherapy. Follow-up examina-
tions were performed every 2 − 4 months during the first 
year. A residual tumor was determined using endoscopic 
examination and computed tomography (CT)/magnetic 
resonance imaging (MRI) scan. Patients with persistent 
or progressive abnormality after 3 months of the comple-
tion of radiotherapy were categorized as having residual 
disease. Punch or fine-needle aspiration biopsies were 
performed before planning salvage surgery or palliative 
chemotherapy.

Patients who underwent salvage surgery must have 
a realistic perspective of the cure. Preoperative metas-
tasis screening included CT or MRI of the neck, chest, 
and upper abdomen. Positron emission tomography/CT 
imaging was not performed in this study.

Statistical analysis
Continuous and categorical data were analyzed using the 
Student’s t-test and chi-squared test, respectively. The 
survival time was defined as the interval between the 
date of diagnosis and the date of death. Intervals were 
measured in months. The Kaplan–Meier method was 
used to establish the estimated survival outcomes, and 
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differences between the groups were compared using the 
log-rank test. Differences were considered statistically 
significant at p < 0.05.

Results
Between 2009 and 2019, 92 of the 248 patients with 
hypopharyngeal cancer were included in this study. The 
median follow-up duration was 20.5  months. Figure  1 
shows the study flow and outcomes diagram.

Table  1 shows a comparison of the stages and overall 
survival outcomes between patients with primary sur-
gery, organ preservation, and inoperable tumors. Figure 2 
shows survival curve comparison between these groups. 
The analysis revealed that patients who underwent pri-
mary surgery had better survival rates than those who 
underwent organ-preserving radiotherapy. However, the 
difference was not statistically significant (p = 0.055).

Of the 17 patients who underwent organ-preserving 
radiotherapy and 57 patients who received chemora-
diotherapy for inoperable tumors, nine (52.9%) and 
25 (43.9%) patients, respectively, had residual disease. 
Table  2 shows a comparison of the overall survival 

outcomes of patients after curative radiotherapy. Figure 3 
shows survival curve comparison between patients with 
and without residual tumor. Of the 19 patients with inop-
erable residual disease, 17 received palliative chemother-
apy, and two received supportive care. Figure 4 shows the 
flow and outcomes diagram between patients undergoing 
organ-preserving radiotherapy and those with inoperable 
disease.

Salvage surgery after failed curative radiotherapy
Of the 34 patients with residual disease, 15 underwent 
salvage surgery, of whom 10 underwent neck dissection 
alone, and five underwent primary tumor resection with 
or without neck dissection. All salvage surgeries were 
performed between 3 and 6 months after completion of 
the radiotherapy.

Patients who underwent salvage neck dissection alone 
had significantly better survival than those with inop-
erable disease. Furthermore, patients who underwent 
salvage neck dissection alone had survival outcomes 
comparable to those with complete disease remission.

Fig. 1  Study flow and outcomes diagram. RT, radiotherapy; ND, neck dissection
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At our institute, elective neck dissection during sal-
vage surgery is not mandatory for patients without the 
clinically detectable residual nodal disease. Therapeu-
tic neck dissection includes radical or modified radical 
neck dissection (type I or II). The major complications 
after neck dissection were chylous leakage in one 

patient (7.7%) and wound dehiscence in two patients 
(15.4%).

Of the five patients with operable residual tumors, 
three underwent total laryngopharyngectomy, and two 
underwent partial laryngopharyngectomy. Of these five 
patients, therapeutic neck dissection was performed 

Table 1  Characteristics and survival outcomes of patients included in this study

A p-value from comparative analysis of the primary surgery and organ preservation groups
B p-value from comparative analysis of the organ preservation and inoperable groups

Characteristics and survival All Primary surgery Organ preservation Inoperable tumor p-valueA p-valueB

Age (years) 60.2 (40–82) 57.3 (41–66) 62.7 (41–82) 60.4 (40–80) 0.092 0.264

Sex (male/female) 88/4 17/1 15/2 56/1 0.439 0.066

Stages

  T1–2 19 (20.7%) 1 (5.6%) 8 (47.1%) 10 (17.5%) 0.005 0.013

  T3–4 73 (79.3%) 17 (94.4%) 9 (52.9%) 47 (82.5%)

  N0–1 35 (38.0%) 7 (38.9%) 14 (82.4%) 14 (24.6%) 0.009  < 0.001

  N2–3 57 (62.0%) 11 (61.1%) 3 (17.6%) 43 (75.4%)

  Stages I–III 19 (20.7%) 5 (27.8%) 14 (82.4%) 0 0.001  < 0.001

  Stage IV 73 (79.3%) 13 (72.2%) 3 (17.6%) 57 (100%)

Survival

  Complete remission - - 58% 52.6% - 0.653

  Median survival (months) 20 (4–138) 60 (6–100) 20 (5–77) 18 (4–138) 0.055 0.518

  3-year survival 38.0% 72.2% 29.4% 29.8% - -

Fig. 2  Comparison of survival curves between primary surgery, organ preservation radiotherapy, and chemoradiotherapy for inoperable tumor 
groups
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in three. Survival analysis showed that the prognosis of 
patients who underwent surgery for residual primary 
tumors was poor, and the survival rate was not signifi-
cantly different from that of patients receiving chemo-
therapy and supportive care for inoperable residual 
disease.

In our study, two out of 19 patients with T1–2 tumors 
had persistent primary tumors after organ-preserving 
radiotherapy. These patients underwent partial salvage 
laryngopharyngectomy. Both patients developed severe 
postoperative salivary fistula. The patients spent over 
2 months in the hospital and required intensive wound 

Table 2  Analysis of survival outcomes of patients after curative radiotherapy

* The p-values were calculated from log-rank test models using patients with inoperable residual disease as the reference group

Group Number Median survival 
(months)

95% confidence 
interval

3-year survival rate p-value

Complete remission 40 26 10.5, 41.5 42.5%  < 0.001*

Salvage surgery 15 19 11.4, 26.6 33.3% 0.006*

Salvage neck dissection alone 10 21 0, 48.9 50% 0.003*

Salvage primary tumor resection 5 14 10.8, 17.2 0% 0.518*

Inoperable tumor 19 12 7.8, 16.2 0% -

ECOG performance status before radiotherapy

  PS 0–1 60 20 13.7, 26.3 31.7%  < 0.001

  PS 2 14 11 7.3, 14.7 0%

Major postoperative complications

  No 11 21 0, 44.7 36.4% 0.192

  Yes 4 14 6.2, 21.8 0%

Fig. 3  Comparison of survival curves between the complete remission, salvage surgeries, and inoperable disease groups
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care. However, local recurrence developed, and both 
patients died before the restoration of laryngeal and 
swallowing functions was achieved.

Pectoralis major myocutaneous flap reconstruction 
was performed in three patients undergoing total lar-
yngopharyngectomy. A pharyngeal fistula developed in 
two patients. The fistula spontaneously resolved in both 
patients. Table  3 shows the characteristics and out-
comes of the patients who underwent salvage surgery 
for residual primary tumor.

Of the 15 patients who underwent salvage surgery, 10 
survived for < 3 years. Local recurrence was found in 70% 
of the cases, followed by the development of a second 
primary cancer (20%) and distant metastasis (10%).

Discussion
Hypopharyngeal cancer has the worst prognosis 
among head and neck cancers. Improving the sur-
vival of patients with hypopharyngeal cancer remains 
a challenge. Salvage surgery is considered a last-resort 
treatment for patients with hypopharyngeal cancer 

Fig. 4  Flow and outcomes diagram between patients undergoing organ-preserving radiotherapy and those with inoperable disease

Table 3  Characteristics and outcomes of the patients who underwent salvage surgery for residual primary tumor

CCRT​ Concomitant chemoradiotherapy, LP Laryngopharyngectomy, PMM Pectoralis major myocutaneous flap reconstruction, MND Modified radical neck dissection, 
HBO treatment Hyperbaric oxygen treatment

No Age (years) Stage Prior treatment Salvage surgery Complication Outcome

1 42 T1N2 CCRT, 70 Gy Partial LP with unilateral MND Saliva fistula and chylous leakage Local recurrence 4 months 
after the operation

2 41 T2N1 CCRT, 70 Gy Partial LP Wound dehiscent and saliva 
fistula

Local recurrence 3 months 
after the operation

3 55 T3N2 CCRT, 70 Gy Total LP with PMM flap and unilat-
eral MND

Wound dehiscent and saliva fis-
tula, resolved with HBO treatment

Distant metastasis 1 year 
after the operation

4 53 T4N1 CCRT, 70 Gy Total LP with PMM flap and unilat-
eral MND

Saliva fistula and wound dehis-
cent

Distant metastasis 6 months 
after the operation

5 54 T4N0 CCRT, 70 Gy Total LP with PMM flap Minor wound infection Local recurrence 5 months 
after the operation
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who experience radiotherapy failure. The outcomes of 
salvage surgery for hypopharyngeal cancer are often 
uncertain in terms of prognosis, survival, and quality of 
life.

Understanding the prognostic factors is a crucial step 
in performing salvage surgery. Previous reports dem-
onstrated that factors indicating a poor prognosis after 
salvage surgery were older age, initial N3, initial stage 
IV, unresectable at first visit, local and regional concur-
rent recurrent or residual disease, positive surgical mar-
gin, and extranodal spread [11, 12]. However, this topic 
remains unthoroughly researched in patients with resid-
ual hypopharyngeal cancer.

The overall 3-year survival rate of the patients who 
underwent salvage surgery in this study was 33.3%. 
Patients with residual neck disease alone had a better 
prognosis than those with residual primary tumors. The 
survival of patients who underwent salvage neck dissec-
tion was comparable to that of patients who achieved 
complete remission after radiotherapy. The survival rate 
of patients who underwent salvage surgery for residual 
primary tumors was poor and not significantly different 
from that of those who received palliative treatment.

At our institute, neck dissection was only performed in 
patients with clinically detectable residual nodal disease. 
Some studies have suggested that elective neck dissection 
during salvage surgery may be beneficial in determining 
prognosis [13, 14]. However, there is no evidence that 
performing elective neck dissection improves the sur-
vival of patients who undergo salvage surgery [15].

The incidence of overall, local, and fistula complica-
tions after salvage surgery for hypopharyngeal cancer 
was higher than that for laryngeal cancer because the 
treatment of hypopharyngeal cancer usually requires 
chemotherapy with a higher dose of radiation and flap 
reconstruction.

Reconstructive modalities after hypopharyngeal resec-
tion include anterolateral thigh flap, radial forearm flaps, 
jejunal flap, gastro-omental flap, and pectoralis flap. The 
choice of flap depends on individual surgeon’s expertise 
and preference. A consensus on the flap selection has not 
been reached [16]. Pharyngocutaneous fistula is the most 
common early complication after major laryngopharyn-
geal surgery, ranging from 5 to 65% [17]. Although the 
fistula complication rate in our study was high, none of 
the patients experienced catastrophic events, such as 
carotid artery rupture.

More than 80% of patients with hypopharyngeal can-
cer initially presented with advanced stage III/IV disease 
[18]. Radical surgery with salvage total laryngophar-
yngectomy is commonly performed in patients with 
persistent disease after radiotherapy to ensure onco-
logical safety. This surgery leads to lifelong changes 

in communication, airway functions, swallowing, and 
patient appearance [19].

The principles of cancer management have evolved in 
the recent past with an emphasis on organ preservation. 
Organ preservation surgery after radiotherapy failure in 
patients with early laryngeal cancers has been reported 
[20]. Although organ preservation surgery, such as par-
tial laryngopharyngectomy, is used as the primary treat-
ment for early-stage hypopharyngeal cancer, no study has 
reported the outcomes of using conservative surgery as 
a salvage treatment for residual hypopharyngeal cancer 
[21].

Partial laryngopharyngectomy may preserve function 
and improve the quality of life of patients with residual 
early hypopharyngeal cancer. However, a small number 
of patients with hypopharyngeal cancer are diagnosed at 
an early stage, and it is uncommon for these patients with 
early stages to experience the failure of modern chemora-
diotherapy [6, 22].

In the present study, we reported our experience with 
two patients with residual T1–2 hypopharyngeal cancer 
who underwent salvage partial laryngopharyngectomy. 
However, the results were not promising. Restoration of 
voice and swallowing functions was not achieved, and 
both patients died from local recurrence within 6 months 
of the operation.

The main limitations of this study were its retrospec-
tive and single-center design, which resulted in a rela-
tively small number of patients. The patient’s decision 
to choose between salvage surgery or palliative chemo-
therapy is affected by several factors and does not depend 
solely on the operability status. Several factors concern-
ing patients, underlying health status, and tumor charac-
teristics and location could not be controlled.

Conclusion
Salvage surgery significantly improved the survival of 
patients with hypopharyngeal cancer and isolated resid-
ual neck disease. Survival was poor among patients who 
underwent salvage surgery for residual primary tumors, 
and none of them survived for > 3 years postoperatively. 
Although the median survival time of patients in this 
group was slightly longer than that of patients receiving 
palliative treatment, the survival benefit of salvage sur-
gery in patients with residual primary disease remains 
unclear. Addressing this question requires further 
research using larger sample sizes.
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