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Retrospective analysis of surgical resection after induction
chemotherapy for patients with T4b squamous cell head
and neck cancer
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Abstract

Background. Standard treatment of patients with T4b squamous cell head and neck cancer (T4b-SCHNC) is concomitant
chemo-radiotherapy (CT-RT). Recent Phase III trials with Taxane containing induction chemotherapy (IC) suggest that IC
could also play a role in this setting. The value of resecting the residual mass after IC and before RT is not yet clear in this
context. Methods. We present the results of a retrospective analysis. Results. Between 1984 and 2001, 113 patients (patients)
with T4b-SCHNC were treated at our institution with IC. Four patients dead during IC and 57 patients achieved a
complete or a >90% partial response at primary and proceeded to definitive RT (or concomitant CT/RT). Surgical
resection was reconsidered after IC and before RT in the other 52 patients. Surgery was performed in 13 of them: in 7
patients resection was R1, all of them had loco-regional progression (2 also developed systemic metastases) and median OS
after surgery was 21 months, with no patient alive at 48 months. In the other 6 patients a RO resection was performed: 3 of
these patients had loco-regional relapses (1 also developed systemic metastases) and the other 3 patients remain alive and
disease free 56, 62 and 72 months after surgery. Considering the 52 patients that achieved less than a 90% partial response
at primary with IC, overall survival was equivalent when no Resection or an R1 resection was performed after IC (5 year OS
8 vs. 0%, Irk, p =0.74), but a statistically significant improvement in OS was observed when an RO resection was obtained (5
years OS 50%, Irk, p =0.02). Conclusions. RO resections after IC and before RT could indicate an improvement in OS in
patients with T4b-SCHNC that obtain less than a 90% PR at primary after IC. We consider that this approach deserves
further research in prospective clinical trials.

The incidence of squamous cell head and neck
cancer (SCHNC) in the United States in 2003 was
16 cases/100 000 people and year; it represents only
a 2.8% of the total new cancer cases [1]. In the
European Union this incidence was higher: in the
2006, the total incidence was 110 000 new cases (28
new cases/100000 people and year) and 42000
patients died due to this disease [2].

Nearly 60% of the patients with SCHNC have
locally-advanced disease at diagnosis (UICC 2002

TMN [3] Stages III-IV) and in nearly half of these
patients disease is not resectable (Stage IVB) either
due to extensive primary disease (T4b) or because
important nodal affection (N3) [4].

Since the publication of various phase III trials [5—
8] and a meta-analysis [9] suggesting the superiority
of concomitant chemo-radiotherapy (CT/RT) over
radiotherapy alone, and over sequential chemother-
apy and radiotherapy in terms of overall survival and
loco-regional control, concomitant CT/RT has been
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considered the standard treatment in patients with
stage IVB SCHNC. Nevertheless, survival with this
approach remains poor and 5-year survival rates still
remains in the range of 20 to 30% [10]. The interest
in the role of induction chemotherapy (IC) has been
highly increased in the last two years due to the
positive results of different Phase III trials comparing
PF with new induction regimens adding a Taxane to
PF in terms of overall survival [11-14]. Never-
theless, the role of IC before concomitant CT/RT
is not clear and is been currently investigated by
some groups [15].

Local control failure is the main cause for the poor
overall survival in T4B SCHNC patients treated
with concomitant CT/RT or IC followed by radio-
therapy (RT) or concomitant CT/RT. The role of
adding surgery to the residual mass after IC (if the
resection is technically feasible) is not yet clear. We
present the results of a retrospective analysis focused
on this topic of T4b SCHNC treated in our
institution with IC.

Patients and methods

Between 1984 and 2001, 377 patients with locally
advanced SCHNC have been treated with platinum
based IC at our institution. All these patients were
“re-staged” according the UICC 2002 TMN system
and 113 of them had T4b tumors.

Induction chemotherapy (IC) regimens used
were: PF: Cisplatin 100 mg/m? i.v day 1 and 5-FU
1.000 mg/m?/day in continuous infusion days 1 to 5
every 21 days during 3 or 4 cycles; UFTVP:
Cisplatin 100 mg/m? i.v. day 1, Vinorelbine 25 mg/
m? i.v. day 1 and 8 and UFT 200 mg/m? p.o. days 1
to 21 every 21 days during 4 cycles; CI: Carboplatin
300 mg/m? day 1 and Ifosfamide 1.5 mg/m? days 1
to 3 every 28 days during 3 cycles. Chemotherapy
was immediately discontinued upon evidence of
tumor progression or excessive toxicity. Responses
to chemotherapy were assesed by clinical evaluation
(including fibroendoscopy) and CT scan. WHO
criteria were used to evaluate response, as was
usually done at that time. Complete response (CR)
was defined as the disappearance of all clinically
evident of tumor needing to have a negative biopsy
of the initially affected zone to be considered as a
complete response. Partial response (PR) was de-
fined as a reduction of more than 50% of the product
of the two largest perpendicular diameters of all
measurable disease. Partial response better than
90% (>90% PR) was defined as a reduction of
more than 90% of this product or when a positive
biopsy was the only evidence of tumor. No response
(NR) included stable disease (SD), disease progres-
sion (DP), or death occurring while on IC.

Patients who obtained a CR or a >90 PR at
primary after IC proceed to definitive radiotherapy
(or concomitant CT/RT). Primary site resection was
reconsidered after IC in all patients who did not
achieve a CR or a >90% PR at primary tumor.
Nevertheless, response needed to be good enough to
allow a complete resection of disease both at primary
and at the neck. Even in those patients that did not
achieved any response after IC (SD or PD), the case
was reevaluated in a multidisciplinary session to
reconsider surgical resection. In all resected patients,
postoperative RT was considered.

Definitive radiation therapy was administered 5
days per week in one fraction of 2 Gy. Dose to the
primary site was >65 Gy. A minimum of 45 Gy was
bilaterally delivered to the clinically-uninvolved neck
and supraclavicular regions. 60 Gy were adminis-
tered in involved neck disease. When primary tumor
site resections were performed after chemotherapy,
post-operative RT consisted of a minimum of 60 Gy
to primary tumor bed regions.

Some patients were treated with RT alone and
other patients received different chemotherapy regi-
mens concomitantly with RT: either UFT 200 mg/
m? p.o. daily; Carboplatin AUC 0.5 i.v. day 1° every
3 weeks; Cisplatin 30 mg/m? i.v. weekly plus UFT
150 mg/m? p.o. daily or even Docetaxel 20 mg/m>
i.v. weekly.

If there was residual disease at primary after RT or
concomitant CT/RT, the patient was reevaluated in
a multidisciplinary session to reconsider surgical
resection.

Overall survival (OS) was calculated from the time
of initiation of IC until death time. Loco-regional
control was calculated from the time of initiation of
IC until loco-regional progression. Survival curves
were generated by Kaplan-Meier method. Log-rank
test was used to compare the curves of the different
subgroups.

Results

Patients’ characteristics, response to IC and locoregional
treatment after IC

Between 1984 and 2001, 377 patients with locally
advanced SCHNC were treated at our hospital with
“Platinum-based” IC and 113 of them (30%) had
T4b tumours. Four patients died during IC and 57
patients achieved a CR ora >90% PR at primary. In
all the other 52 patients with <90%PR or no
response after IC, surgery was reconsidered at that
point. In 13 of them, primary tumour was resected.
The main characteristics of the 113 T4b-SCHNC
patients and their IC are summarized in Table I.
Treatment is shown in Figure 1. Patient character-
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Table I. Patient characteristics (T4b, any N, M0) and induction
chemotherapy.

No of paients 113
Median age 56y
Sex
— Men 109 (96%)
— Women 4 (4%)
Tobacco
—No 4 (4%)

— Ex-Smoker ( >10y)
— Active Smoker

7 (6%)
102 (90%)

PS (ECOG)
0 9 (8%)
1 97 (86%)
2 7 (6%)
Location
— Oral cavity 29 (26%)
— Oropharynx 34 (30%)
— Larynx 25 (22%)
— Hypopharynx 25 (22%)
Induction chemotherapy (IC)
UFTVP:UFT + Vinorelbine + Cisplatin 55 (49%)
PF: Cisplatin+5FU 48 (42%)
CI: Carboplatin+Ifosfamide 10 (98%)
Response to IC (Primary Tumor)
- CR 35 (31%)
-~ PR>90% 22 (19%)
- PR 34 (30%)
- EE 14 (12%)
-PD 4 (4%)
— Toxic deaths 4 (4%)

istics, treatment and outcome of the 13 resected
patients are outlined in Table II.

Relapse, overall survival and locoregional control

The four patients resected after definitive RT (or
concomitant QT/RT) had a locoregional relapse and
died due to progressive disease (2 of them also
developed systemic disease). Median overall survival
(OS) after surgery in this group was 14 months. No
patient was alive at 25 months.

All the 7 patients with R1 resections after IC had
loco-regional relapses (2 of them also developed
systemic metastases). Median OS after surgery was
17 months having no patient alive at 44 months.

Concerning the 6 patients with RO resection after
IC, 3 of them had loco-regional relapses (1 of them
also developed systemic metastases) and died due to
progressive disease. The other 3 patients remain
alive and disease free 56, 62 and 72 months after
surgery.

Overall survival (OS) and locoregional control
(LRC) of the 57 patients who achieved a CR or a
>90%PR at primary were: 5 year actuarial OS: CR:
32%; >90%PR: 32%; 5 year actuarial LRC: CR:

56%; >90% PR: 33%. In these cases surgical
resection after induction chemotherapy was not
considered as per protocol.

Considering the 52 patients that achieved less
than a 90% partial response at primary after IC,
overall survival (Figure 2) was equivalent when no
resection or an R1 resection was performed after IC
(actuarial 5 year OS 8 vs. 0%, Irk, p =0.74) but a
statistically significant improvement in OS was
observed when a RO resection was obtained (actuar-
ial 5 years OS 50%, Irk, p=0.02). Concerning
locoregional control (Figure 3), again no differences
were seen between no resection after induction
chemotherapy and R1 resection (5 year actuarial
LRC: <90% PR/No resection: 16%, No Response/
No resection: 8% vs. R1 resection: 0%, Irk: p:NS)
but a statistically significant improvement in LRC
was observed when a RO resection was obtained
(actuarial 5 years OS: 50%, Irk, p =0.01).

Discussion

In the meta-analysis published in 2000 [9], IC only
added to loco-regional treatment a small benefit in
terms of OS (HR 0.90, 95% CI 0.85-0.94; absolute
survival benefit of 4% at 2 and 5 years). This meta-
analysis also suggests a trend to longer survival with
CT/RT over sequential chemotherapy and RT (HR
0.91, 95% CI 0.79-1.06). Despite these results,
many investigators think IC remains being an inter-
esting approach. In one hand, IC before concomi-
tant chemo-radiotherapy could further improve
overall survival of concomitant chemo-radiotherapy
alone and this question is currently been investigated
in various ongoing Phase III trials (TTCC [15],
DECIDE). Moreover, the interest of IC has been
importantly improving in the last two years due to
the positive results of various Phase III trials that
have compared PF with new induction regimens
adding a Taxane to PF. The results of three phase 111
trials comparing Docetaxel, Cisplatin and 5-FU
(TPF) with PF and one trial comparing Paclitaxel,
Cisplatin and 5-FU (PPF) with PF as induction
therapy in locally advanced SCHNC have been
recently presented: In the EORTC-24971/TAX-
323 trial [11] a total number of 358 patients with
non-resectable LA-SCHNC were included and a
significant improvement in OS (Irk: p=0.01;
HR:0.73) was observed in the TPF arm. In the
TAX-324 trial [12], that included 501 patients with
LA-SCHNC (35% of them were non resectable),
TPF was also superior to PF in terms of OS (Irk: p =
0.005; HR:0.7). In the GORTEC-2000-01 trial
[13], that included 205 patients with resectable
tumours of larynx or hypopharynx, TPF was super-
ior to PF in terms of larynx preservation (Irk: p =



T4b head and neck cancer, induction chemotherapy, surgery

1587

T4b SCHNC
“Platin based”
Induction Chemotherapy (IC)
(113 patients, 4 patients dead
during IC)

Response at primary
(109 patients)
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R1: 1 patient
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Figure 1. Treatment of T4b SCHNC patients.

0.03) and nearly superior in terms of OS (Irk: p =
0.09). The combination of Paclitaxel, Cisplatin and
5-FU was compared with PF as induction therapy in
a Phase III trial [14] that included 382 patients (64%

of them were non resectable). In this study, the arm
with Paclitaxel was superior in terms of CR rate (33
vs. 14%. p <0.001) and a trend to longer OS was
also observed (Irk: p =0.06) being this difference

Table II. Patient characteristics, treatment and outcome of patients resected after induction chemotherapy (IC).

Resection Response (1°) Outcome (months after Resection)
after IC Age (Years) Location N 1C after IC Relapse Survival*
45 Hipophar. N2b UFTVP <90% PR LR (4m) Dead (8m)
74 Supraglot. N3 UFTVP <90% PR LR (4m) Dead (17m)
55 Oral Cav. NoO PF <90%PR LR (3m) Dead (6m)
R1 46 Orophar. N2a UFTVP Minor R LR+ Syst. (8m) Dead (19m)
55 Hipophar. N1 UFTVP <90% PR LR (16m) Dead (44m)
56 Oral Cav. NO CI <90% PR LR (37m) Dead (43m)
37 Oral Cav. N3 PF <90% PR LR+ Syst. (2m) Dead (18m)
44 Hipophar. N1 CI Minor R LR+ Syst. (5m) Dead (9m)
43 Oral Cav. N3 PF <90% PR LR (3m) Dead (9m)
RO 60 Orophar. N2a PF <90% PR LR (5m) Dead (9m)
63 Supraglot. N2a UFTVP <90% PR No (+72m) Alive (+72m)
47 Supraglot. N2a PF Minor R No (+62m) Alive (+62m)
46 Glottis NO UFTVP Minor R No (+55m) Alive (+55m)

UFTVP: UFT + Vinorelbine + Cisplatin; PF: Cisplatin+5FU; CI: Carboplatin+Ifosfamide.
<90% PR: >50% and <90% Partial Response; Minor R: <50% Response.

LR: Locoregional relapse (only); LR+ Syst.: Locoregional plus systemic relapse.
*All deaths were due to Progressive disease.
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Figure 2. Overall Survival of T4b patients who achieved less than
a 90% response at primary according to primary resection after
induction chemotherapy.

more clear in patients with unresectable disease (Irk:
p =0.04).

Main cause of death in these patients is locor-
egional control failure. The role of the addition of
surgery in initially unresectable patients is not clear
yet. This surgery could be performed after radio-
therapy or concomitant chemo-radiotherapy (in
those patients with residual disease). In our experi-
ence, these approach was only done in 4 patients
(RO: 3 patients, R1: 1 pt), obtaining very poor
results. All of them had locoregional progression
and died in less than 25 months after surgery.

Nevertheless, if IC is used, surgery could also be
considered after IC and before RT or concomitant
CT/RT. Moreover, surgery performed following
chemotherapy alone has less morbidity than when
it is done after CT/RT. Achieving a complete or a

[y

- Noresectionor R1 vs RO: Irk: p=0.01
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Figure 3. Locoregional Control (LRC) of T4b patients who
achieved less than a 90% response at primary according to
primary resection after induction chemotherapy.

nearly complete response after IC is a favourable
predictor of locoregional control and overall survival
with RT or concomitant QT/RT. Nevertheless,
patients with poor response to IC have a poor
outcome [10]. It has not yet been described if
surgery could improve results in patients with a
partial or minor response to IC that could allow
reconsideration of surgical resection. In our experi-
ence, it seems that a obtaining an R1 resection is not
useful in these context. However, considering those
patients in which it was achieved an RO resection
(only 6 patients), 50% of them could achieve long-
term locoregional control and survival. Moreover,
those patients with an RO have a significantly better
OS and LCR than patients in which the tumour was
not resected or an R1 was achieved.

In conclusion, this study suggests that RO resec-
tions after induction chemotherapy and before
radiotherapy could improve locoregional control
and overall survival in patients with T4b SCHNC
who have not achieved a complete or a >90%
partial response after induction chemotherapy.
Nevertheless, due to the small number of patients
and the retrospective nature of the analysis this study
should be considered with caution and this approach
should be further investigated in well conducted
prospective clinical trials.
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