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Abstract

Objectives/Hypothesis—To evaluate outcomes of salvage surgery with free flap
reconstruction for recurrent squamous cell carcinoma of the oropharynx and oral cavity with
increased use of chemoradiotherapy.

Study Design—Retrospective patient review.

Methods—All patients undergoing salvage surgery with free flap reconstruction for oropharynx
(n=36) and ora cavity (n = 36) squamous cell carcinomas between January 2001 and January
2008 were obtained. Mean follow-up was 14 months. Previous chemoradiotherapy was used in
40% and radiotherapy alone in 60%.

Results—Complications were more frequent in oropharynx than oral cavity tumors (36% and
14%, respectively; P=.05) requiring more secondary procedures (15 for oropharynx vs. six for
oral cavity). Few patients returned to a normal diet (8%), and a majority retained an enterogastric
feeding tube (56%). Median survival overall following salvage surgery was 44.8 months for ora
cavity and 53.8 months for oropharynx head and neck squamous cell carcinoma. Overall estimated
1-, 2-, and 5-year observed survivals were 98%, 77.2%, and 43.7%, respectively. Twelve patients
had a disease-free interval of <6 months, 92% of whom died of disease. Of 17 patients with
disease at the primary site and involved regional lymph nodes, 94% died of disease.

Conclusions—Salvage surgery with free flap reconstruction for recurrent oral and
oropharyngeal tumors after chemoradiotherapy has acceptable morbidity and similar cure rates as
salvage following radiotherapy without chemotherapy. Concurrent nodal recurrence and short
disease-freeinterval are associated with reduced cure rates. A significant proportion will require
enterogastric feeding and few will tolerate anormal diet.
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INTRODUCTION

A recent review of 54,801 primary oropharyngeal squamous cell carcinomas (SCC)
recorded in the National Cancer Database showed that concurrent chemoradiotherapy has
increasingly replaced primary surgery or radiotherapy alone as the first line of treatment,
especially for stage |11 and 1V disease.l In the oral cavity, surgical management remains the
first line of treatment with postoperative (chemo)radiotherapy being used for those at higher
risk of recurrence.? Hyperfractionation and concurrent chemotherapy are increasingly being
used to improve organ preservation rates at the expense of worse functional outcomes,34
Furthermore, chemotherapy has been shown to improve overall mortality by reducing both
distant and local failures.®

After locoregional chemoradiotherapy failure, salvage surgery remains the primary curative
option but is associated with high morbidity compared to salvage after radiotherapy without
chemotherapy.® Functional results and survival after salvage surgery in the age of
chemoradiation has not been well described. It has previously been shown that the use of
free flaps reduces morbidity in salvage laryngectomy by introducing well-vascularized,
nonirradiated tissue.’

The purpose of this study isto review the current morbidity, functional, and survival
outcomes of salvage surgery with free flap reconstruction for recurrent oropharyngea and
oral cavity cancer given the increased use of primary and adjuvant chemoradiotherapy.

MATERIALS AND METHODS

Institutional review board approval was obtained. All patients undergoing salvage surgery
following previous treatment for oral (n = 36) or oropharyngeal SCC (n = 36) that included
>45 Gy of radiotherapy from January 2001 to January 2008 were identified from the
prospectively maintained Division of Otolaryngology reconstructive database.

Minimum work-up included direct laryngoscopy and biopsy, esophagoscopy, computed
tomography (CT) neck with contrast, chest x-ray, and liver function tests. Patients without
contraindications then received salvage surgery if complete macroscopic resection was
deemed possible. Free flap reconstruction is commonly used following salvage surgeries
especialy if there is a through-and-through defect or mandibular resection. Flaps used for
oropharynx included radial forearm (27), anterolateral thigh (four), rectus (three), fibula
(one), and ulnar (one). Flaps used for oral cavity included radial forearm (17), fibula (13),
rectus (nine), and pectoralis major (one) with four patients receiving two flaps. The external
carotid system (facial artery representing the majority, 86%) was the most common recipient
arterial vessal. An end-to-end anastomosis performed to the facial vein was most common
(76%), followed by an end-to-side anastomosis with the internal jugular vein (16%).

Demographic characteristics, initial and secondary tumor characteristics and treatment,
surgical and pathol ogic records, treatment and disease related toxicity, enterogastrostomy,
and tracheostomy requirement were taken from retrospective chart review. Retrospective
staging was performed using the American Joint Commission on Cancer 6th Ediition of the
AJCC Cancer Staging Manual (2002). Outcome measures included hospital stay,
complications, secondary procedures, postoperative diet, tracheostomy requirement, and
survival. Complications were divided into minor (infection or fistula) and major (flap failure
or mgjor hemorrhage); reoperations were also divided into minor (neck washout) and major
(microvascular take-back, carotid blowout, or second flap).

Statistical analysis was performed using SPSS software version 13.0 (SPSS Inc., Chicago
IL).
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Descriptive variables were summarized by mean (standard deviation) for continuous
variables and n (%) for categorized variables. The relationship between patient, clinical, and
treatment factors and disease-specific surviva was calculated by using the Kaplan-Meier
method from date of diagnosisto date of death taken from tumor registry records. Patients
with unknown outcomes were excluded from analysis. For all analyses, a Pvalue of <.05
was statistically significant.

Patient Characteristics

The magjority of patients received radiotherapy for their first tumor (oral 75%, oropharynx
92%), and a significant number of patients received additional chemotherapy (oral 33%,
oropharynx 47%) (Table1). All patients received wide-field radiotherapy (oral 67% and
oropharynx 89% receiving high-dose [60-74 Gy], 33% and 6% |low-dose radiation for oral
and oropharynx patients, respectively, and unknown dose in 6% for oropharynx).
Chemotherapy was administered during radiation therapy with concurrent cisplatin or
carboplatin and paclitaxel in patients originally treated at our institution. Chemotherapy
doses administered at other institutions were unknown. Six oropharyngeal and 10 oral
recurrence patients received postoperative reirradiation after salvage surgery. The average
time from first tumor to salvage treatment was 26 months (range, 1-132 months). Time after
radiation therapy to salvage surgery islisted in Tablel.

The most common subsites of recurrent oropharyngeal tumors were base of tongue (n = 15,
42%) or tonsil (n = 13, 36%); and of oral tumors, oral tongue (n = 17, 47%), and floor of
mouth (n = 12, 33%). At the time of recurrence after primary treatment, the mgjority of
patients (78%) presented with stage I11/1V recurrent disease. The oral tumors were more
likely to have recurrence at the primary site only (78%) than oropharynx (64%), who more
commonly had nodal disease aswell (2= .19).

Surgical and Functional Outcomes

Average hospital stay was approximately 9 days (8.8 days for oropharynx and 8.9 days for
oral cavity). There were 13 (36%) complications among oropharynx patients (eight minor
and five major) compared to five (14%) among oral cavity patients (all minor), (P=.05).
Oropharynx consequently required more second procedures than oral cavity: 15 (10 minor
and five major) versus six (five minor and one major), respectively. Major complications
included carotid blowout/major vessel bleed (n = 1, requiring ligation of an external carotid
artery branch), microvascular complications requiring take-back (n = 3, all salvaged), fistula
requiring local-regional flap coverage (n = 2). Radiation dose (low vs. high) did not affect
complication rate (P=.34).

Postoperative diets were not significantly different between the oropharyngeal and oral
cavity patients, with amajority of patients remaining gastrostomy tube dependent (52.9% vs.
58.3% for oropharynx and oral cavity, respectively) (Table Il). There was no differencein
gastrostomy tube dependence between patients primarily treated with radiation compared to
chemoradiation, or in patients treated with low-dose compared to high-dose radiation. Bone
reconstruction was not associated with diet or complication rates in either group.

Local Control and Survival Outcomes

Mean follow-up after salvage surgery was 14 months (range, 1-72 months). At last follow-
up, 15 patients had no further locoregional recurrence. The average time to recurrence after
salvage surgery was 10.5 months (range, 1-53 months). Mean time to recurrence after
salvage surgery was longer for oropharynx (14.9 months) than oral cavity (6.6 months; P=.
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04). Compared to the recurrence after primary treatment in this patient cohort, after salvage
surgery, patients recurred more quickly (40% within 6 months, 40% between 6-24 months,
and 20% after 24 months).

At last follow-up, 15 patients were alive following salvage surgery (eight oral and seven
oropharyngeal tumors). Median survival overal following salvage surgery was 44.8 months
for oral and 53.8 months for oropharynx SCC. Overall estimated 1-, 2-, and 5-year disease-
specific survivals were 98%, 77.2%, and 43.7%, respectively (Fig. 1). However, overall only
28% were cured of disease.

Prognostic Factors

Survival following salvage surgery was not significantly correlated with restaging after
recurrence (P=.66) (Fig. 2). Margin status following surgical salvage was not significantly
correlated with survival (P=.81). Interestingly, survival was not significantly different
between patients treated with primary radiation versus those treated with chemoradiation (P
=.75) (Tablelll). Previous radiation dose did not correlate with survival either (P=.52).
However, time to original recurrence (time between original treatment and first recurrence)
was found to correlate with survival (P=.0076) (Table V). All oropharyngeal and most
(92%) oral cavity patients who had their original recurrence in the first 6 months, died of
disease despite salvage surgery (Fig. 3A). Survival also correlated with time to recurrence
after salvage surgery (P< .0001); many patients who had late (>24 months) further
recurrences after salvage surgery survived after additional salvage surgery (Fig. 3B).

Of the patients who presented with local disease only, 14 (39%) were disease free at 5 years.
Simultaneous recurrence at the primary site and in regional lymph nodes had a dismal
prognosis. Of the 17 patients (nine oropharynx and eight oral cavity) with positive neck
disease at the time of recurrence, 94% died of disease.

DISCUSSION

Increasing use of concurrent chemotherapy has improved local control rates, but has been
shown to alter recurrent tumor biology by increasing multifocality, contralateral spread, and
perineural invasion.? This study demonstrates that, in the era of chemoradiation, surgery
remains a viable salvage option for locally recurrent SCCs of the oropharynx and oral
cavity, with 28% cured of disease after salvage surgery. This study demonstrates the
guarded prognosis of patients with recurrence in the neck and at the primary site after
radiotherapy (6% at 5 years) and for those having a recurrence within 6 months of
completing radiotherapy (8% at 5 years). For such patients, the significant functional impact
of salvage surgery (56% require enterogastric feeding) may outweigh the benefits.

Inareview of 3,887 head and neck SCC patients treated at a single institution since 1957,
Layland et al, found that 40.5% of oral and 41.9% of oropharyngeal primaries recurred.® Of
these, 65.3% might be candidates for salvage surgery (42.5% recurred only at the primary
site and 22.8% at the primary site and elsewhere). In ameta-analysis of 1,633 patients
undergoing salvage surgery following radiotherapy between 1980 and 1998, Goodwin
showed significant treatment related mortality (5.2%), frequent major complications (27%),
and amodest 5-year survival of 43% for oral cavity and 26% for oropharynx.10 A more
recent series of 38 recurrent SCCs, including eight oral and 16 oropharynx, undergoing
salvage surgery following chemoradiation suggested salvage after chemoradiation may have
even lower success, with 2-year estimated survival being 27%.11 Our study refutes this latter
argument and shows that, despite significant morbidity and functional impact, asimilar
proportion are cured by salvage surgery following chemoradiotherapy as were cured
following radiotherapy alonein historic series.
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Tumors considered appropriate for salvage surgery had work-up to exclude unresectable
status, especially carotid invasion or fixation to the skull base (direct laryngoscopy and
biopsy, esophagoscopy, CT neck with contrast) or distant metastases (chest x-ray and liver
function tests). Subsites considered for salvage were typical of oral (oral tongue 47%, floor
of mouth 33%) and oropharyngeal (base of tongue 42%, tonsil 36%) distributions suggesting
that no particular subsite precluded surgical salvage. The mgjority are detected at advanced
stage (78% stage 111/1V) due to tissue effects of edema, induration, and fibrosis, and the
difficulty of obtaining a diagnostic fine needle aspiration material due to necrosis and
inflammation. Consequently, our institutional practice has moved toward routine
examination under anesthesia with biopsy 8 to 12 months after completion of

chemoraldzi ation, a protocol that others have advocated to improve early detection of local
failures.

Although minor complications are common after salvage surgery (36%), major
complications are uncommon (11%) and can be managed without significant sequel ae.
Chemoradiotherapy has been shown to adversely effect mandibular healing compared with
radiotherapy alone.13 However, our institution has shown that the use of free flaps may
improve healing following salvage surgery by introducing well-vascularized, nonirradiated
tissue.” Free flaps are commonly used for surgical salvage to facilitate healing of through-
and-through defects, protect the great vessels from salivary contamination, and reconstruct
mandibular defects. Regional flaps, such as the pectoralis major, are now mainly used in
addition to afreeflap or for salvage after flap failure.

The majority (56%) of salvage cases retained enterogastric feeding at a mean 14 months
follow-up, and few (8%) maintained a normal diet. Poor swallowing outcomes of open
surgery have been central in the move toward primary chemoradiotherapy for advanced
oropharyngeal tumors. Gillespie et al. compared swallowing outcomes in 10 advanced
oropharyngeal SCCs treated with open surgery and 11 treated with chemoradiotherapy and
found better airway protection and dysphagia-specific quality of life following
chemoradiotherapy.1* However, in highly selected oropharyngeal cases, trans-oral resection
with the CO5 laser has shown superior swallow outcomes to open surgery and comparable
outcomes to (chemo)radiotherapy.® As the majority (78%) of salvage cases presenting to
our institution are advanced stage, few are amenable to transoral resection; robotic-assisted
transoral resection is currently being evaluated in our institution and others in the hope of
improving swallowing outcomes in salvage cases.

The estimated 5-year survival for surgical salvage following chemoradiotherapy in this
seriesis consistent with previous series of salvage surgery after radiotherapy alone. In a
review of 96 previoudly irradiated oral and oropharyngeal SCCs salvaged surgically, Agra et
a. found asimilar 5-year survival rate (25.3%).16 The role of adjuvant reirradiation after
salvage surgery is controversial, asit has been shown to improve local control with no
impact on survival and with significant toxicity.1’ Reirradiation aone as an alternative to
salvage surgery offers alow rate of cure.18 The only other option would be palliative
chemotherapy for nonsurgical candidates, which has a median survival of 8.5 months.19

In areview of 246 salvage surgeries for all head and neck sites, others have found restaging
to be the most important predictor of survival along with disease-free interval. Although
restaging was not associated with survival outcomes in this series (P=.68), the data was
skewed by avery high proportion (78%) presenting in advanced stage. Our series showed no
patients recurring within 6 months of their initial treatment are cured by salvage surgery; of
the 8% who were alive, none were disease free at last follow-up. Additionally, patients who
simultaneously recur in the neck and the primary site have a grave prognosis (6% estimated
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5-year survival). Layland et al. found that for recurrent oral tumors, N+ disease
approximately halved 5-year survival from 22.5% to 11.8% (P=.02).

Based on these data, patients with the best chance of cure for recurrent oropharyngeal and
oral cavity squamous cell carcinoma appear to be those with: 1) surgically resectible disease,
2) longer disease-free interval, 3) no neck disease, and 4) early stage primary tumors. It has
been shown that patients who do not fit these criteria have alimited chance of survival. This
information will guide clinicians and patients in determining whether the significant
functional impact of salvage surgery is balanced by arealistic prospect of cure.

CONCLUSION

Salvage surgery for recurrent oral and oropharyngeal SCCs with free flap reconstruction
after chemoradiotherapy can be performed with manageable complications and a similar
prospect of cure as following radiation alone. Recurrence in regional lymph nodes and at the
primary site and short disease-free interval (<6 months after primary treatment) are
associated with reduced cure rates. A significant proportion of salvaged oral and
oropharyngeal tumor patients will be gastrostomy tube dependent and few will tolerate a
normal diet.
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Disease-specific survival following salvage surgery for recurrent oral (n = 36) and
oropharyngeal (n = 36) cancers.
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Disease-specific survival by stage for recurrent oral cavity and oropharyngeal tumors treated
with salvage surgery (N = 72).
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Disease-specific survival for patients having salvage surgery for recurrent oral and
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treatment.
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Characteristics of Previously Irradiated Patients Undergoing Salvage Surgery for Oral and Oropharyngeal

TABLE |
Tumors.

Characteristic Oral (n=36), No. (%) Oropharynx (n=36), No. (%)
Age

Median 61.6 59.3

Range 2989 38-83
Sex

Male 17 (47) 30(83)

Female 19 (53) 6(17)
Disease presentation

Recurrence 35(97) 33(92)

Second primary 1(3) 3(8)
Prior chemotherapy

Yes 12(33) 17 (47)

No 24 (67) 21(53)
Prior surgery

Yes 24 (67) 14 (39)

No 12 (33) 22 (61)
Recurrent T staging

1 3(8) 2(6)

2 4(11) 9(25)

3 4(11) 13 (36)

4 23 (64) 12(33)

Unknown 2(6) 0(0)
Recurrent N staging

0 27 (75) 25 (69)

1 1(3) 1(3)

2 6 (17) 9(25)

3 0(0) 1(3)

Unknown 2(6) 0(0)
Y ear from prior radiotherapy

<05 7(19) 9(25)

0.5-2 16 (44) 16 (44)

>2 13 (36) 11 (31)
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TABLE Il

Best Postoperative Diet After Salvage Surgery for Recurrent Oral and Oropharyngeal Squamous Cell

Carcinoma (N = 72).

Diet Oropharyx, No. (%) Oral Cavity, No. (%) Total, No. (%)
Regular 4(11) 2(6) 6(8)
Puree 5(14) 4(11) 9(13)
Liquid 6(17) 3(8) 9(13)
Gastrostomy tube dependent 19 (52) 21(58) 40 (56)
Unknown 2(6) 6(17) 8(11)
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TABLE Il

Affect of Preoperative Chemotherapy on Survival Following Salvage Surgery for Recurrent Oral and
Oropharyngeal Squamous Cell Carcinoma (N = 72).

No. (%) 5-Year Survival (Standard Error) P Value

Oral cavity 36 (100) 37.9(10.2)
Chemoradiotherapy 12 (33) 30.3(11.6) .82
Radiotherapy 24 (67) 44.4 (13.8)

Oropharynx 36 (100) 495 (11.5)
Chemoradiotherapy 17 (47) 33.3(18.0) .52
Radiotherapy 19 (53) 52.0 (15.7)
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TABLE IV
Prognostic Factors for Survival Following Salvage Surgery for Oral and Oropharyngeal Cancers (N = 72).

Factor Estimated 5-Year Survival (Standard Error) P Value

Age
<60 52.6 (11.5) 64
>60 50.0 (13.8)

Site recurrence
ora 37.9(10.2) 49
Oropharynx 495 (11.5)

Recurrence
Primary only 56.6 (9.6) <.0001
Primary and neck 21.4(10.8)

Disease-freeinterval
<6 months 11.4 (10.5) <.0001
6-24 months 54.4 (11.3)
>24 months 63.8 (13.1)

Prior surgery
Yes 56.8 (10.0) .96
No 39.5(11.1)

Initial staging
-1 85.7 (13.2) 14
n-1v 29.7 (10.1)

Restaging
-1 60.0 (21.9) 63
H-v 41.2(8.3)

Surgical margins
Clear 47.7 (9.6) 83
Close/involved 40.0 (13.6)
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