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HEAD AND NECK

Salvage surgery for locoregional recurrences
of advanced pharyngolaryngeal squamous cell
carcinoma after organ preservation failure

Chirurgia di salvataggio nelle recidive locoregionali dei carcinomi squamocellulari
faringolaringei avanzati dopo fallimento di preservazione d’organo
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SUMMARY

Organ preservation treatment for advanced head and neck squamous cell carcinoma is associated with poor outcomes due to locoregional
recurrences. Salvage surgery is the main therapeutic option for some of these patients. The aim of this study was to analyse the results
of salvage surgery for advanced pharyngolaryngeal squamous cell carcinoma previously treated with radiochemotherapy. We performed
a retrospective study on 38 patients (36 men, 2 women). The median age at diagnosis was 60 years with a mean follow-up period of 49.8
months. Recurrences were diagnosed at a mean of 395 days after finalising organ preservation treatment. Patients went under different sal-
vage surgeries, including 22 total laryngectomies, 6 partial laryngectomies (3 transoral laser surgeries and 3 opened surgeries), 8 functional
neck dissections and 2 tongue base surgeries. Nineteen patients had no postoperative complications after a mean hospital stay of 2 weeks.
However, 5 patients died of significant recurrent bleedings. There were 4 salivary fistulas that responded to conservative management, while
7 patients had important pharyngostomas that required reconstruction with either regional or free flaps. The mean hospital stay was of 61.60
days for all patients. Five-year overall survival from diagnosis, overall survival after salvage surgery and survival after salvage surgery were
44.20, 37.90 and 45.70%, respectively. In summary, we conclude that salvage surgery is an optimal treatment for pharyngolaryngeal and
regional recurrences and provides improvement in locoregional control and survival, despite the severe complications.
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RIASSUNTO

1l trattamento con protocollo di preservazione d’organo per i carcinomi squamocellulari avanzati del distretto testa-collo é associato a una
bassa sopravvivenza a causa delle recidive locoregionali. Per alcuni di questi pazienti la chirurgia di salvataggio é la principale opzione
terapeutica. L’obiettivo di questo studio é stato quello di analizzare i risultati della chirurgia di salvataggio per i carcinomi faringolaringei
a cellule squamose trattati in precedenza con radio-chemioterapia. Abbiamo effettuato uno studio retrospettivo su 38 pazienti (36 uomini,
2 donne). L’eta mediana alla diagnosi é stata di 60 anni, con un periodo di follow-up medio di 49,8 mesi. Le recidive sono state diagnosti-
cate dopo una media di 395 giorni dal trattamento con preservazione d’organo. I pazienti sono stati sottoposti a diversi tipi di chirurgia di
salvataggio, fra i quali 22 laringectomie totali, 6 laringectomie parziali (3 con chirurgia laser transorale e 3 con chirurgia open), 8 svuota-
menti laterocervicali funzionali e 2 interventi sulla base della lingua. Dopo una permanenza media in ospedale di 2 settimane, 19 pazienti
non hanno avuto complicanze postoperatorie. Tuttavia 5 pazienti sono deceduti per importanti sanguinamenti nel postoperatorio, 4 hanno
presentato fistole salivari che hanno risposto positivamente ad una gestione conservativa, mentre 7 pazienti hanno avuto delle importanti
fistole faringee che hanno richiesto ricostruzioni con lembi regionali o liberi. La permanenza media in ospedale ¢ stata di 61,60 giorni.
L’overall survival a 5 anni dalla diagnosi, I’overall survival dopo chirurgia di salvataggio e il disease specific survival dopo chirurgia di
salvataggio sono stati rispettivamente del 44,2, 37,9 e 45,7%. Possiamo concludere che la chirurgia di salvataggio risulta un trattamento
ottimale per le recidive faringolaringee e regionali e determina un miglioramento nel controllo regionale e nella sopravvivenza, nonostante
le gravi complicanze associate.

PAROLE CHIAVE: Chirurgia di salvataggio * Fistola faringocutanea * Preservazione d’organo * Laringectomia totale
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Introduction neoplasms of the head and neck, and 60% are in an ad-

In 2012, 299,264 new cases of pharyngolaryngeal cancers ~ vanced stage (stage III-IV) at initial diagnosis 23, Treat-
were diagnosed worldwide with an estimated 179,466 ment of advanced pharyngolaryngeal squamous cell car-
deaths !. Squamous cell carcinomas are the most frequent  cinomas has undergone substantial changes in the last two
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decades. Concurrent chemoradiotherapy (CCRT) has be-
come the standard of care for nonsurgical organ preserva-
tion after two landmark trials, the VA study in 1991+ and
RTOG 91-11 in 20033, For patients with unresectable dis-
ease, the current standard of treatment is concurrent cis-
platin-based chemoradiation. This is also the standard for
patients with resectable disease when nonsurgical organ
preservation is desired and, as adjuvant treatment, for pa-
tients with high-risk pathological findings at surgical re-
section. Lefebvre et al. reported the 10-year results of the
EORTC trial 24,891 which compared a larynx-preserving
approach to immediate surgery in hypopharynx and lat-
eral epilarynx squamous cell carcinoma. Their results
did not compromise disease control or survival (which
remained poor) and allowed more than half of survivors
to retain their larynx . Despite such an approach, the ma-
jority of patients develop local and/or regional recurrenc-
es, and distant metastases occur in 20-30% of patients .
Depending on the site, recurrence rates range from 25 to
50% and patients with advanced-stage disease may expect
only a 30 to 60% cure rate 7. Hoffman et al. attribute the
decrease in survival in patients with laryngeal cancer dur-
ing the past 2 decades in the United States to the increase
in nonsurgical treatment®. Kerry Olsen critically analysed
the studies of the VA and RTOG, concluding that their
results cannot be easily transferred to a normal population
of patients that does not conform to the selection mark-
ers in a study setting °. According to American statistics,
the global survival for laryngeal cancer has significantly
decreased from 66 to 63% in the last years °. However, a
significant increase in the global survival rates for cancer
of the oral cavity and pharynx has been described, up to
65%, compared to 54% in prior decades. In addition, the
European statistics for pharyngolaryngeal cancers have
not shown such a decrease in survival of these patients.
In fact, an important improvement in survival has been
described in the latest statistics '' 2. The favourable trends
in cancer mortality can be largely attributed to changes in
exposure to specific environmental and lifestyle risk fac-
tors. Alcohol and tobacco consumption has been steadily
declining over the last decades in southern Europe, with
a consequent favourable impact on oral, pharyngeal, es-
ophageal and laryngeal cancers '* *

Human papillomavirus (HPV) has an important role in
the pathogenesis and prognosis of oropharyngeal cancers.
HPV-associated oropharyngeal squamous cell carcinoma
has been shown to be more responsive to therapy and to
have a better outcome than HPV-negative tumours. HPV
has also been detected to varying degrees in hypophar-
ynx and laryngeal cancers . Nonetheless, no differences
in outcome have been seen in patients with HPV-positive
nonoropharyngeal primary cancers ' 7.

Over the past decades, the role of the head and neck sur-
geon in the treatment of advanced pharyngolaryngeal
cancer has completely changed. Surgery has lost ground
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as the first therapy in this setting, and it is increasingly
reserved as salvage treatment in cases of recurrent disease
after chemoradiation therapy ', and it may also be indi-
cated for surgical functional rehabilitation or palliation .
Many authors have advocated surgical salvage as the pri-
mary option for recurrent pharyngolaryngeal tumours.
For patients with resectable recurrence and adequate per-
formance status, surgery offers the best chance of achiev-
ing locoregional control and prolonged survival . How-
ever, salvage surgery is accompanied with significantly
more complications, both local and general, compared
with primary surgery !, and significantly affects morbid-
ity, hospitalisation and costs of treatment >>. The aim of
this study was to analyse the results of salvage surgery for
recurrence of advanced pharyngolaryngeal squamous cell
carcinoma previously treated with radiochemotherapy in
our department.

Materials and methods

We performed a restrospective study on 103 patients with
advanced pharyngolaryngeal squamous cell carcinoma
(hypopharyngeal or laryngeal, Stage III/IV) treated with
CCRT at our institution between 1997 and 2010. Patients
who suffered from distant metastasis (Stage IVc) or with
an unresectable local tumour (T4b) were excluded. 86
patients were treated with CCRT, which consisted of an
association of cycles of cisplatin and 5-fluorouracil with
a continuous course of external radiotherapy until a final
dose of 70 Gy. Induction chemotherapy was used in 9 pa-
tients. Eight patients were not eligible for chemotherapy
due to low performance status, and were treated with ra-
diotherapy alone. During follow-up, 60 patients (58.3%)
suffered a locoregional recurrence. Salvage surgery was
offered to 41 of these patients, and was rejected by 3 pa-
tients. Moreover, 19 patients were not eligible for surgical
treatment. Therefore, 22 patients received palliative care
for recurrent disease.

We analysed the results of the 38 patients who underwent
salvage surgery, including epidemiology, surgical compli-
cations, prognosis and survival.

Results

The study included 38 patients (36 men, 2 women). The
median age at diagnosis was 60 years with a mean fol-
low-up of 49.8 months. Recurrences were diagnosed at a
mean of 395 days after finaliaing organ preservation treat-
ment. Table I shows the clinical characteristics of patients
at initial diagnosis. Table II indicates the characteristics
of recurrences and salvage surgery. Patients went under
different salvage surgeries, including 22 total laryngecto-
mies, 6 partial laryngectomies (3 transoral laser surgeries
and 3 open surgeries), 8 functional neck dissections and 2
tongue base surgeries. Eight patients with local recurrence
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Table I. Clinical characteristics of patients at initial diagnosis.

Variables N %
Tumour site

Supraglottis 29 76.31%
Glottis 3 7.89%
Hypopharynx 6 15.78%
Initial T

T1-2 2 5.26%
T3 24 63.15%
T4 9 23.68%
Unknown 7.89%
Initial N

NO 15 39.47%
N1 5 13.15%
N2 13 34.21%
N3 2 5.26%
Unknown 3 7.89%
Initial stage

Stage Il 14 36.84%
Stage IV 21 55.26%
Unknown 3 7.89%

Table Il. Characteristics of recurrences and salvage surgery.

Variables N %
Type of recurrence

Local 22 57.89%
Regional 8 21.05%
Locoregional 8 21.05%
Salvage surgery

Total laryngectomy 22 57.89%
Partial opened laryngectomy 3 7.89%
Partial transoral laser laryngectomy 3 7.89%
Base of the tongue resection 2 5.26%
Functional neck dissection 8 21.05%

required a functional neck dissection to complete the sal-
vage surgical treatment. All patients had partial defects of
the pharynx. We performed 5 reconstructions of pharynx
with regional flaps (pectoralis mayor myocutaneal flap)
at the time of surgery. The remaining 20 patients going
under open surgeries had direct closure of the pharynx.
Thirteen patients did not undergo resection of the phar-
ynx. Ten patients required second salvage surgeries for
persistence of locoregional disease.

Surgical complications

19 patients had no postoperative complications, with a
mean hospital stay of 2 weeks. However, 5 patients died
of significant recurrent bleedings. There were 4 salivary
fistulas that responded to conservative management,
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while 7 patients had important pharyngostomas that re-
quired reconstruction with pedicled flaps. Three of these
patients underwent reconstruction with pectoralis major
flap at salvage surgery.

Prognosis and survival

The mean hospital stay was 61.60 days for all patients.
Overall, 5 year disease-free period was 31.57%. Total
laryngectomy was performed in 65.78% of patients, and
47.36% were treated for regional recurrences. Two of the
three partial surgeries required total laryngectomy due to
second recurrences, and the third was rescued with par-
tial laser surgery. None of the partial laser surgeries re-
quired other surgical treatments. Resection margins were
not significantly associated with prognosis (Fig. 1). Five-
year overall survival from diagnosis, overall survival after
salvage surgery and survival after salvage surgery were
44.20, 37.90 and 45.70%, respectively (Fig. 2).

Discussion

Advanced pharyngolaryngeal cancers are often treated by
a combination of radiochemotherapy for an organ preser-
vation approach. It may also be indicated in those patients
whose tumour is unresectable or inoperable. However,
30% of patients suffer from locoregional recurrence ®.
First of all, we would like to point out the fact that after
failure of CCRT, a high proportion of patients are not con-
sidered candidates for salvage treatment. In our series of
cases, a third of patients suffering from recurrences were
not eligible for salvage surgery. In the paper by Esteller
et al., 54% of patients did not have salvage surgery and
died as a consequence of disease progression after a me-
dian of 3.5 months '3, Kowalski et al. published a study on
797 patients with recurrent HNSCC who chose supportive
care rather than salvage treatment, and reported a median
survival of 3.8 months . These results were substantially
confirmed by another study in which the estimated 5-year
survival rate of patients suitable for salvage surgery was
55.8%, which was much higher than those who were
unsuitable for salvage surgery (17.4%, p < 0.001) . A
short disease-free interval (DFI) has been shown to have
significant negative prognostic impact®. A review of 68
consecutive patients, primarily treated by irradiation or
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Fig. 1. Resection margins.
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Fig. 2. Overall survival from diagnosis, overall survival after salvage surgery
and survival after salvage surgery.

endoscopic surgery, and surgically salvaged by total lar-
yngectomy or supracricoid partial laryngectomy, showed
significantly poorer prognosis for recurrences occurring
in the first 10 months after primary treatment 2. In our
study, there were 20 patients with recurrences within 10
months following chemoradiotherapy, and 18 of these
were rescued after this period. During a 5-year follow-up
after salvage treatment, 11 patients in the first group died
and 9 patients in the second group died, with no signifi-
cant difference between groups. This may be explained
by the fact that our study included only advanced primary
tumours treated with organ preservation therapies, while
the study mentioned above took into account both early
and advanced tumours, as well as those primarily treated
by surgery.

When patients have initially undergone radiation (with
or without chemotherapy), then surgery is considered the
primary salvage modality when complete resection with
negative margins is considered possible. Total laryngec-
tomy remains the gold-standard salvage procedure against
which all other surgical techniques are judged *. Laryn-
geal recurrence, in particular, appears to have distinctly
favourable survival outcomes relative to other sites 2!,
and as such, salvage total laryngectomy continues to be
an effective means of disease control, with recent stud-
ies reporting 5-year overall survival rates of 68 to 70% .
Nevertheless, prognosis is poor when a recurrence or new
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primary head and neck cancer develops in an area previ-
ously treated with radiation ?®. 1621 consecutive patients
with neoplasms of the larynx were observed at the Sun
Yat-sen University Cancer Center. After a median fol-
low-up of 49.5 months (range, 7-176 months), recurrent
disease was diagnosed in 253 patients (16.3%). Survival
after recurrence was significantly influenced by variables
related to both primary and recurrent tumour: age, smok-
ing index, grade, primary site, initial T stage, initial UICC
stage and nodal status of the primary tumour, as well as
the DFI, extent and location of the recurrence and suit-
ability for surgery were powerful prognostic factors for
survival 2%, The stage of the recurrent tumour appears
to be of substantial importance in predicting prognosis.
A prospective study by Goodwin on 109 patients identi-
fied a prominent difference in 2-year disease-free survival
(DFS) based on recurrent stage (67% for rStage Il vs. 33%
for rStage III and 22% for rStage IV), underscoring the
difficulty of successful treatment of advanced disease’. In
our retrospective study, we did not analyse this aspect due
to the lack of information.

In some cases of small recurrent tumours, laryngeal con-
servation surgery with or without postoperative radiation
therapy may be considered. Such partial laryngeal pro-
cedures are performed with transoral laser microsurgery
or open partial laryngectomy. They may give a second
chance for organ preservation in a significant proportion
of patients **. However, open partial laryngectomy for
salvage after failed radiotherapy is more frequently as-
sociated with postoperative complications, with reported
complication rates of 20 to 28% and with fistula rates of
8 to 14%3'. In fact, we performed only three partial open
surgeries, and all required total laryngectomy due to post-
operative complications and second recurrences. Never-
theless, we had good results from transoral laser surgeries
(TOL), despite our modest experience with laser for sal-
vage surgeries. Grant et al. evaluated TOL microsurgery
in a cohort of patients with recurrent disease (supraglot-
tic and glottis) and reported a locoregional control rate of
88% at 2 years. Furthermore, Steiner et al. reported local
control in 74% of patients with glottic recurrences under-
going TOL microsurgery * 3, While the complications
associated with TOL microsurgery in the primary setting
are relatively rare, the risks associated with this procedure
in the recurrent setting have yet to be determined. The
greatest concern after extensive salvage TOL procedures
following prior radiation is the ability of the larynx to heal
by secondary intention .

Neck recurrences may signal the greater likelihood of
distant metastases and consequently poorer prognosis *.
Wong et al. compared regional recurrence versus local re-
currence, showing that patients with regional recurrence
had a higher likelihood of successful disease control at the
time of surgery (42% vs. 29%), but lower 5-year disease
free survival (26% vs. 42%)*. 16 of our patients required
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a neck dissection at the moment of salvage surgery; only
a third survived after 5 years. Regarding elective neck dis-
section, most studies have reported that neck dissection
does not provide any advantage in patients who develop
recurrent laryngeal cancer without clinical evidence of
nodal metastases after radiation *¢-%.

There is limited information about hospital stay and the
costs of salvage surgeries. The median hospital stay in our
study was 61.60 days. However, the median hospital stay for
patients without complications was much lower (19 days,
range 13-30 days) than for those with surgical complications
(37 days, range 14-74 days). The study of Esteller et al. '8
found a significant difference in hospital stay in relation to
the appearance of surgical complications (p = 0.001) in pa-
tients who had surgery on the primary tumour. Our most
frequent complication of salvage surgery after chemoradia-
tion was pharyngocutaneous fistula, consistent with earlier
studies % ¥, According to other investigations, patients
undergoing total laryngectomy after radiation therapy have
a significantly increased risk of fistualae of approximately
30%; the risk is highest in patients who undergo concurrent
chemoradiation “°. Ganly et al.  described that initial treat-
ment with CCRT was the only significant predictor of local
complications on multivariate analysis. Moreover, it appears
that the severity of fistula increases in patients who under-
went preoperative radiotherapy vs. those who did not %,
Another factor is extent of surgery '#4! . Extensive resec-
tions and reconstructions were performed after chemoradia-
tion due to a larger extent of the tumour, resulting in more
compromised healing and susceptibility to infections. The
most likely explanation for this is related to the nutritional
and immune status of patients. These patients have poor
nutritional and immune status in the initial months and it
may take several months to return to normality '®. Schwartz
et al.”? reported that a history of weight loss 6 months before
surgery, preoperative hypoalbuminaemia and anaemia were
independent predictors of wound complications after lar-
yngectomy. Some groups refer that the morbidity of CCRT
may be limited by the use of prophylactic gastrostomy tubes
as reported by Lee et al. and Barbaro et al. *%’. We usually
use nasogastric tubes in our patients rather than gastrosto-
mies. In all likelihood, we could improve our results if gas-
trostomies were used more frequently and earlier.

As mentioned above, pharyngocutaneous fistula remains
a troublesome complication following salvage laryngec-
tomy. Both length of hospital stay and time until oral diet
initiation are markedly prolonged for these patients. The
recent study of Patel et al. showed that the use of either
a pectoralis myofascial onlay flap or a fasciocutaneous
free flap interposed into the pharyngeal defect resulted in
a decreased incidence of fistula formation. These patients
might also suffer from pharyngocutaneous fistulas, but
the healing period is shorter *. Simon et al. performed a
retrospective study on 21 patients treated previously with
chemo/radiotherapy, and concluded that surgical inter-
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ventions for salvage, palliation, or functional improve-
ment can be safely performed once vascularised grafts
are used **. However, studies on the incidence of major
peri-and postoperative complications after procedures
use vascularised tissue transfer still show highly variable
rates that range between 10 and 66% (for doubly irradi-
ated patients). There is still debate whether or not flaps
help to decrease the incidence of such fistulas’!°#. There
is no doubt that pedicled flaps represent the standard
choice for salvage surgery after primary chemoradiation
protocols due to poor general conditions, advanced stage
of disease and low life expectancy *°. Moreover, micro-
vascular anastomosis is less favourable in an anatomical
site previously subjected to surgery or radiation therapy *'.
Deganello et al. reported that the use of alternative non-
microvascular techniques in high-risk patients is function-
ally and oncologically sound, and can even lead to cost
savings 2. This is particularly important in elderly patients
and in those affected by severe medical comorbidities in
which the extended surgical time and stress of free flap
reconstruction are contraindicated 3. In our series, we per-
formed 5 salvage surgeries with pectoralis major myocu-
taneal flaps, and 7 of our patients suffering from a pharyn-
gostoma required a pedicled flap for closure. Nowadays,
we always associate a pectoralis major flap in all salvage
surgeries after any type of previous treatment with radio-
therapy in order to prevent fistula complication.

Our study shows a 5-year overall survival from diagno-
sis and overall survival after salvage surgery of 44.20 and
37.90% respectively, which are similar to other studies °**.
It is interesting that the specific survival after salvage sur-
gery (45.70%) is higher than overall survival. This might be
explained by the fact that these patients usually suffer from
other concomitant diseases which may compromise survival.
We found no significant difference regarding resection
margins for salvage surgery. A British study of 352 pa-
tients with recurrent head and neck squamous cell carci-
noma who underwent salvage surgery found no signifi-
cance difference in 5-year survival between patients with
positive margins and those with negative margins . As
explained by those authors, a negative resection margin
does not guarantee residual tumour is not present within
unresected tissue. Although margins are always careful-
ly studied, they form a three-dimensional structure and
hence it is possible that tumour cells may be missed by the
pathologist as a result of sampling errors during prepara-
tion of specimens. Recurrent disease, moreover, differs
from primary malignancy in that it is typically infiltra-
tive and multifocal, and spreads broadly in microscopic
deposits that may be outside the initial radiated or opera-
tive field *. These small foci are undetectable on imag-
ing or clinical exam, but can lead to treatment failures or
geographic radiotherapy misses. However, there are some
studies in which resections margins did have a significant
impact on survival 230,




The most important limitation of our study is that it is
retrospective. The major criticism of retrospective studies
is that the data collected were not originally designed for a
research application. Therefore, some factors responsible
for the treatment outcomes might be omitted in the analy-
sis, thereby contributing to bias . We encourage further
prospective studies to validate the available data from this
and previous investigations.

Conclusions

Despite the severe complications of salvage surgery, it
remains the best option to treat recurrences of advanced
head and neck squamous cell carcinoma after organ pres-
ervation protocols. Pharyngocutaneous fistula remains
the main complication after surgery, but the use of either
locoregional or free flaps seems to reduce its frequency
and severity. The final decision for treatment of pharyngo-
laryngeal recurrences depends on the experience acquired
by the medical group in charge of each case. Therefore,
further studies are required to define standard protocols
to provide the best option treatment. New modalities of
treatment such as intensity-modulated radiation therapy
may be included to improve the results of salvage surgery.
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