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Salvage surgery after radiation failure in squamous cell carcinoma of the larynx
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Abstract. Salvage surgery after radiation failure in squamous cell carcinoma of the larynx. Aim and background: To
investigate patients treated with radiotherapy (RT) for laryngeal squamous cell carcinoma (SCC) in order to estimate the
recurrence rate and treatment used as salvage surgery. The survival rate in the group of patients treated with salvage
surgery was compared to that of patients who had chemotherapy rather than surgery or who refused any treatment.
Methods: From 1989 to 1999, 185 patients came to our institution for laryngeal SCC. All of them underwent RT as
primary treatment. Only patients with a minimum of three years follow-up (n = 143) were included in the study group.
Results: The 143 cases included 22 loco-regiona recurrences (15.3%) during the minimum three years of follow-up.
Recurrence was observed in the larynx in eighteen cases (81.8%), in cervical nodes in one case (4.55%) and in both the
larynx and cervical nodes in one case (4.55%). There was peristomal recurrence in two cases (9.1%). Recurrence was
observed after an average of 16.3 months. Fourteen patients (63.6%) out of the twenty-two cases of recurrence under-
went salvage surgery. Surgery was not performed on the remaining eight patients (36.4%). The global survival rate was
92.3% after three years and 66.6% after five years in the group of patients treated with surgery. The actuarial survival
rate was 100% after three years and 83.3% after five years. The global and actuarial survival rate was 20% after three
years and 0% after five years in the group of patients who received chemotherapy rather than surgery or who refused
any kind of treatment.

Conclusion: The RT seemsto play an important role in the loco-regional control of laryngeal SCC (especially in glottic

T1). Salvage surgery for recurrence results in a good survival rate.

I ntroduction

Data from the International
Agency for Research on Cancer!
confirm that the incidence of
laryngeal squamous cell carcino-
ma (SCC) is lower in southern
Europe than in the rest of the con-
tinent. Nevertheless, if diagnosis
is early, small tumours can be
managed easily and part of the lar-
ynx can be saved with a near-total
laryngectomy, laser therapy or
radiotherapy (RT). RT can also be
used when the tumours are large
and/or index for the performance
status of the patient is low.

In the present study, patients
treated with RT for laryngeal SCC
were investigated retrospectively
in order to determine the recur-
rence rate and assess the treatment
used as salvage surgery. The sur-
vival rate in the group of patients

treated with salvage surgery was
compared to that of patients who
underwent chemotherapy rather
than surgery or who refused any
treatment.

Patients and methods

From 1989 to 1999, 185 patients
with laryngeal SCC were observed
at our institution and all of them
received RT. There were 174 men
(94.1%) and 11 women (5.9%).
Mean age was 66.5 years (range
42-88, SD 9.87). All patients
underwent haematological and
urinary examination, chest X-ray,
ultrasonography (US) and CT
scan of the cervical region, endos-
copy of the upper aero-digestive
system (oesophageal -gastro-duo-
denoscopy and bronchoscopy)
and spirometry in order to exclude
other synchronous tumours. All

patients underwent biopsy during
the microlaryngoscopy to confirm
the diagnosis. The tumour site was
supraglottic in 33 cases (17.8%),
glottic in 124 cases (67%), sub-
glottic in three cases (1.6%) and
glottic extending to supraglottis
and/or subglottis in 25 cases
(13.6%). Table 1 showsthe T and
N stages classified according to
the UICC classification.?

Patients were only included in
the study group if they had
received follow-up lasting at least
three years. The patients were all
treated with planned continuous-
course radiotherapy. Five frac-
tionswere delivered aweek in sin-
gle daily fractions of 200 cGy
using megavoltage equipment.
The treatment volume depended
on the site of the tumour. For
patients with palpable neck nodes
or a high probability of infraclini-
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Table 1 Table 3
UICC T and N stages UICC T and N stages in patients with
in patients glottic localisation
NO N1 N2 N3 |TOT NO N1 N2 N3 |TOT
Tla |107 1 0 1 109 Tla |86 O 0 0 86
Tib |21 O 0 0 21 Tib |19 O 0 0 19
T2 21 3 0 0 24 T2 7 0 0 0 7
T3 14 9 1 1 25 T3 1 0 0 0 1
T4 1 1 3 1 6 T4 0 0 0 0 0
TOT |164 14 4 3 185 TOT |113 O 0 0 113
Table 2 Table 4
UICC T and N stages in patients with UICC T and N stages in patients with
follow-up supraglottic localisation
NO N1 N2 N3 |TOT NO N1 N2 N3 |TOT
T1 2 1 0 1 92 T1 4 1 0 1 6
T2 13 3 0 0 16 T2 6 3 0 0 9
T3 1 4 0 0 15 T3 1 1 0 0 2
T4 0 0 1 0 1 T4 0 0 1 0 1
TOT | 133 8 1 1 143 TOT |11 5 1 1 18

ca nodal involvement, the treated
volume included both side nodes,
including node levels II, 111 and
IV. Patients received once-daily
treatment with a mean total dose
of 65 £ 6.6 Gy (64-75; median 66
Gy) over a mean treatment period
of 44 + 6 days. The doses deliv-
ered were 65 Gy for Tla 66 Gy
for T1lb, 67 Gy for T2, and 72 Gy
for T3 and T4 tumours. Patients
with palpable nodes received 65
Gy to the neck.

L oco-regional recurrences,
recurrence treatment, survival
rates and complications were stud-
ied retrospectively.

The Fisher exact test was used
to compare the recurrence rates
depending on T stage and T local-
isation.

The Kaplan-Meier method was
used to calculate the globa and
actuarial survival rates.

Results

One hundred and forty-three
patients were followed-up for

periods of between three and five
years. The TNM distribution of
the study group is shown in
Tables 2, 3 and 4. Forty-two
patients were excluded from the
study because they failed to com-
plete the follow-up. A loco-
regional recurrence was observed
in 22 patients (15.3%). T localisa-
tion before RT was as follows:
supraglottic in four cases (18.2%),
one T1 and three T2; glottic in
fourteen cases (63.6%), ten Tla,
two Tlb and two T2; glottic
extending to supraglottis and/or
subglottis in four cases (18.2%),
all T3. One hundred and thirty-
four patients were NO, eight N1,
one N2 and one was N3.

Recurrences were observed
at the site of the primitive tumour
in eighteen patients (81.8%), in
the cervical nodes in one patient
(4.55%), in both sites in one
patient (4.55%) and in the
stoma in two patients (9.1%).
These two were tracheotomised
for dyspnoea during or at the end
of RT.
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The recurrence rates in patients
with T1, T2 and T3 tumours were
14.1% (13/92 patients), 31.3%
(5/15 patients) and 26.6% (4/15
patients) respectively.

The recurrence rates were
22.2% (4/18 patients) in patients
with a supraglottic tumour and
12.3% (14/113 patients) in
patients with a glottic tumour.

The average time between the
end of RT and recurrence was 16.3
months (range 0-48; DS 14.6).
Table 5 shows the TNM classifi-
cation before RT and at the
moment of recurrence, and the
PTNM classification for those
cases submitted to surgery.

Salvage surgery was performed
in fourteen patients (63.6%0) out of
22: laryngofissure with chordecto-
my was used in one case (7.1%);
total laryngectomy in four cases
(28.6%), total laryngectomy with
neck dissection in nine cases
(64.3%), five of whom underwent
a pectoralis major myocutaneous
flap reconstruction for defect
repair. Eight patients did not
undergo surgery: six refused any
kind of treatment and two were
treated with chemotherapy for a
second metachronous tumour. At
the moment of recurrence a pul-
monary metastasis was also
observed in two out of six patients
who refused any treatment.

During RT, two out of four tra-
cheotomised patients developed a
peristomal recurrence.

Fisher's exact test was used to
assess differences between the
groups. The null hypothesis was
that stage (T1, T2 or T3) did not
affect recurrence (YES or NO),
i.e. that stage and recurrence were
independent. The p-value was
0.1408 so the null hypothesis can-
not be rejected. Statistical analysis
showed that there was no correla-
tion between stage and recurrence.
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Table 5

TNM classification of patients before and at the moment of recurrence. pTNM classi-
fication is reported for surgery cases

Patient | Age | T localisation TNM pPpTNM/TNM
before RT after recurrence

OE 57 | Supraglottis T1NOMO T3NOM1
C.C. 66 | Glottis T1laNO NO PT1aNO MO
B.V. 69 | Glottis TlaNO MO T3NOMO
RA. 78 | Glottis TlaNO MO T3 NOMO
C.U. 65 | Glottis TlaNO MO PT3 NO MO
R.G. 75 | Glottis TlaNO MO PT2 NO MO
C.G. 78 | Glottis TlaNO MO PT3 NO MO
ZG. 54 | Glottis TlaNO MO PT4 NO MO
E.G. 64 | Glottis TlaNO MO T3NOM1
B.A. 66 | Glottis TlaNO MO PT4 NO MO
ZC. 68 | Glottis TlaNO MO PT3 NO MO
C.G. 55 | Glottis T1b NO MO PT3 NO MO
F.G. 60 | Glottis T1b NO MO PT4 NO MO
PR. 78 | Supraglottis T2 NOMO T1N3 MO
V.B, 70 | Supraglottis T2 NO MO PT4 NO MO
PS. 73 | Glottis T2 NOMO PT4 NO MO
M.G. |79 | Supraglottis T2 NOMO TON3 MO
T.Q. 51 | Glottis T2 NOMO PT3 NO MO
FV. 57 | Supraglottis-Glottis-Subglottis | T3 NO MO T4 NOMO
T.O. 58 | Glottis-Supraglottis T3NO MO PT3 NO MO
S.G. 77 | Glottis-Subglottis T3 NO MO PT4 NO MO
L.D. 77 | Supraglottis-Glottis-Subglottis | T3 NO MO T4 NOMO

After the end of RT, the global
survival rate in people with recur-
rence was 70.6% after three years
and 35.7% after five years.

The global and actuarial sur-
vival rate for those operated on
was 20% after three years and 0%
after five years.

Global survival in the group
treated with surgery was 92.3%
after three years and 66.6% after
five years; the actuarial survival
rate was 100% after three years
and 83.3% after five years.

After surgery, a mucocutaneous
fistula occurred in one laryngec-
tomee patient (7.1%), and it was
resolved using dressings.

In two laryngectomee patients,
a metachronous carcinoma (one
pulmonary and one oesophageal)
was diagnosed after 31 and 50
months respectively. The patient
with oesophageal carcinoma died
from that pathology, while the

patient with pulmonary tumour
underwent a lobectomy. He is still
aive.

Discussion

The study reports arecurrence rate
for laryngeal SCC after radiation
failure. The treatment of choice
for tumours classified as glottic
T1 (86 Tla and 19 T1b) and
selected T2 (7 T2NO) was radio-
therapy. For tumours classified as
supraglottic (18 cases) and T3 (13
cases) or T4 (6 cases) the choice
of RT was the result of a surgery
refusal by nine patients, low per-
formance status in fourteen cases
and high anaesthesiological risk in
eight cases. Twenty-two (15.3%)
out of 143 patients developed
a loco-regional recurrence after
radiation failure.

The recurrence rates reported in
the literature after both radiation
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and surgical failures do not differ
from those of this study.
Vitraniemi et al.® observed a rate
of 22% for local recurrencesin T1
and T2 patients after radiation
failure. In a similar population,
McLaughlin et al.* observed a
recurrence rate of 11%; Schwaab
et al.’ found that recurrence rates
differed for Tla, Tlb and T2,
being 14%, 16% and 36% respec-
tively. In T3 and T4 Johansen et
al.® observed a recurrence of 32%
after RT; in an analogous group of
patients Leon et al.” reported a
recurrence rate of 31%. Parsons
et al.® observed a loco-regiona
recurrence in 22% of supraglottic
tumours treated with RT. Puxeddu
et al.° reported a rate of 10% for
local recurrence three years after
primary surgery in the T1 group
and 15% in the T2 group.

The results of the present study
do not differ from those in the lit-
erature: the recurrence rates for
patients with tumours classified as
T1, T2 and T3 were 14.1%, 31.3%
and 26.6% respectively. The
recurrence rates were 22.2% in
patients with supraglottic tumours
and 12.3% in patients with glottic
tumours.

In our study one patient suf-
fered a recurrence both in the lar-
ynx and in the neck; the regiona
recurrence was probably due to a
recurrence in the larynx that was
not diagnosed previously. The
T2NO case with aneck failure (TO
N3) can probably be explained as
a micrometastasis not respondent
to therapy. The primary tumour
was in the supraglottis and it is
well known that there is a high
risk of occult micrometastasis in
levels Il and Il in carcinomas
located in this part of the larynx,
even when they are classified clin-
ically as NO in the early stages.
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The average time between the end
of RT and the observation of
recurrence was 16 months. It
would be correct to classify recur-
rence before 6 months of follow-
up as persistence.

No patient underwent a near-
total laryngectomy because of the
T extension or the performance
status of the patient. Some
authors'®® advocate partia laryn-
gectomy as salvage surgery after
radiation failure; crico-
hyoidopexy (CHP) and crico-
hyoido-epiglottopexy  (CHEP)
lead to good results both in term
of voice quality and survival rates.
Quer et al.** propose endoscopic
laser surgery in cases of radiation
failure in early laryngea carcino-
ma. Close follow-up during and
after RT would seem to be impor-
tant because only early diagnosis
allows conservative surgery. In
our study, only one patient under-
went a laryngofissure with
chordectomy, while in the others
the treatment was a total laryngec-
tomy with neck dissection when
necessary and, where appropriate,
pectoralis major myocutaneous
flap reconstruction. It was not
possible for the study to include
patients treated with near-total
laryngectomy because of alack of
follow-up; however, when there is
recurrence, both tumour extension
and performance status limit the
indication.

The only complication
observed was a mucocutaneous
fistula, which was treated with
good results using daily dressing.
Two out of four patients tra-
cheotomised during RT for dysp-
noea had peristomal recurrence.
We therefore suggest atotal laryn-
gectomy within 48 hours when it
iS necessary to tracheotomise a
patient during or immediately
after RT for dyspnoea. This proce-

dure can prevent recurrences in
the subglottis or in the stoma, the
sites with the highest risks of
recurrence after tracheotomy. The
survival rate for these patients was
worse than for the others.

The global survival rate in the
study group was 70.6% after three
years of follow-up and 35.7%
after five years. The global sur-
vival rate in the group treated with
surgery was 92.3% after three
years and 66.6% after five years,
while the actuarial survival rate
was 100% after three years and
83.3% after five years. The sur-
vival rate in the operated patients
was lower because of the death of
the tracheotomised patients with
recurrence. Patients treated only
with chemotherapy (two cases) or
patients who refused any kind of
treatment (six cases) had a sur-
vival rate of 20% after three years
and 0% after five years.

Conclusion

Meticulous follow-up is required
in patients treated with RT in
order to diagnose any recurrence
a an early stage and to conduct
salvage surgery that is as conserv-
ative as possible.

Surgical technique is more dif-
ficult in a neck previously treated
with RT. Nevertheless, reconstruc-
tion with a flap reduces the num-
ber of complications.

Local control of the disease
after radiation and a good survival
rate after salvage surgery for
recurrence do not contra-indicate
a first approach with RT for T1
and selected T2 laryngeal SCC.
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