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Introduction and aim: Laryngeal preservation with concurrent chemo-radiation is an effective, alternative management for

cancer larynx. Three weekly cis-platinum concurrent with radiotherapy (RT) considered the standard. However, weekly cis-

platinum has proven very effective for advanced head and neck carcinoma. We review our data to prove the efficacy and safety of

weekly cis-platinum plus RT for laryngeal preservation.

Patients and methods: Untreated 64 patients with advanced laryngeal carcinoma were retrospectively analyzed. Patients offered

for 6 weeks of cis-platinum 40 mg/m? concurrent with conformal RT; 70 Gy delivered to gross primary and lymph nodes.

Results: Forty-six (71.8%) patients had complete remission (CR). Early stages had better CR than late stages. Median follow up
was 40 months. Three years DFS and OS were 69% and 77% respectively. Larynx preservation survival at 3 years was 73%.
Protocol of treatment was tolerable, grade 3 or 4 acute and late toxic effects were reported in 25% of the included cases.

Conclusion: Weekly cis-platinum could be effective and safe. We need to evaluate this protocol prospectively and compare it

with three-weekly high dose cis-platinum with concomitant radiotherapy.
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1. INTRODUCTION

Total laryngectomy was the standard treatment for patients
with locally advanced laryngeal carcinoma. This practice was
changed to non-surgical approach; chemo-radiation (CRT)
is currently considered as a standard of care. After more
than 10 years follow-up, no significant survival difference
was reported between laryngectomy and chemo-radiation.)
The ability of larynx preservation without negative survival
impact established CRT as an alternative treatment to laryn-
gectomy locally advanced laryngeal carcinoma.>3! Con-
comitant chemo-radiation was reported to be better than

induction chemotherapy followed by radiation therapy (RT)
as regard the rate of laryngeal preservation, and loco-regional
control.[*!

Cis-platinum is the standard chemotherapy, however, The
optimal cis-platinum administration approaches still contro-
versial.’! Many centers refer to 100 mg/m? dose given on
(days 1, 22, and 43) with RT as the standard. However,
this schedule was initially developed to be used as induction
chemotherapy then it was incorporated into CRT regimens.
There is no randomized trials compare this schedule with
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others. Weekly cis-platinum was found to be a more feasible
option with acceptable toxicity and lesser treatment inter-
ruptions (< 15%).1>®! This regimen showed similar control
rates when compared to routinely practiced 3 weekly high
dose CRT.!! The feasibility of weekly cis-platinum is based
on the evidence that a cumulative therapeutic chemotherapy
dose (> 200 mg/m?) considered to be essential for therapeutic
benefit.!”!

Aim of study

To evaluate: 1) The larynx preservation, rates of disease con-
trol and overall survival. 2) Safety with weekly cis-platinum
in our patients as regard of acute and late toxicity.

2. PATIENTS AND METHODS

We analyzed 102 consecutive patients with non-metastatic la-
ryngeal carcinoma who were referred to our Cancer institute
between 2007 and 2011. Sixty-four patients were eligible
and treated with combined chemo-radiation. Eligibility cri-
teria were as follows: previously untreated, histologically
proven squamous cell carcinoma (SCC) stage III, IV without
distant metastasis. Eastern Cooperative Oncology Group
performance status of 0-2. Patients previously received RT
to the head and neck region were excluded. Patients stag-
ing was done according to the standard International Union
Against Cancer (UICC) 6th edition. Pretreatment evaluations
were as follows: a physical examination, normal (blood cells
count, liver, and renal profiles), laryngeal endoscopy, the
neck and chest computed tomography (CT), and abdominal
sonography.

2.1 Combined chemo-radiation

Patients were treated with concurrent weekly cis-platinum-
radiation. Those patients offered weekly cis-platinum
40 mg/m? after good hydration and anti-emetic medications.
Chemotherapy was given for 6 weeks. Dose of radiation
was 66-70 Gy/33-35 fractions/7 weeks, 2 Gy per fraction for
gross target volume primary and involved nodes (GTV), 60
Gy/30 fractions/6 weeks for high-risk clinical target volume
(CTV) including whole larynx, stoma, level II, I, IV nodes in
the involved node neck, and 50 Gy/25 fractions/5 weeks for
low risk CTV including posterior neck and supra-clavicular
area.

CT-simulation was done for patients with thermoplastic sheet
fixation for head, shoulders and extended head. Delineation
of target volumes and organs at risk were done. Conformal
radiotherapy was delivered with respect to tolerance of or-
gans at risk. Conformal radiotherapy was delivered 40-44
Gy to the whole neck then spares the spinal cord, with an ad-
ditional boost of 22-26 Gy being delivered to the gross tumor
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and involved lymph node using the cone down technique;
lateral tangential fields and/ or electron beam. Planned neck
dissection was considered for patients with initially bulky
nodes > 3 cm or suspicious residual nodal disease 8 weeks
after the completion of CRT. Salvage surgery was indicated
in cases with documented residual or progression of either
the primary or neck lesion.

Follow-up

Eight weeks after the completion of CRT, initial treatment
responses were assessed using laryngeal endoscopy, and CT
neck. A biopsy was taken for histopathology if there was a
residual tumor. We followed patients every month for the
first 6 months and bimonthly to 1 year after the completion
of CRT, every 3 and 4 months for 2nd and 3rd years respec-
tively and then yearly thereafter. In each follow-up, physical
examination and laryngoscopy were performed, in addition
to head and neck and chest CT scanning every six months
during first 2 years, then annually during the follow-up.

Acute toxicity was scored according to CTCAE (Common
Terminology Criteria of Adverse Events version 3.0).1®! Late
toxicity was scored according to RTOG(Radiation Therapy
Oncology Group morbidity grading scale).!

2.2 Statistical analysis

Overall survival (OS) was defined as the time from the start
of treatment to death from any cause. Progression-free sur-
vival (PFS) was calculated from the start of treatment to death
by any cause, local/regional progression or distant metastasis.
Larynx preservation survival (LPS) was defined as the time
from the start of treatment to death from any cause, salvage
laryngectomy. OS, PFS and LPS rates were estimated using
the Kaplan-Meier method."%! Log-rank test was performed
for comparisons of survival differences, and chi-square test
was used for comparing percentages. The P-values were
double-sided (P < .05 were considered statistically signifi-
cant).

3. RESULTS

Sixty-four patients assigned for chemo-radiation for laryn-
geal preservation. Forty-two patients were male and 22 pa-
tients were female. Thirty-five patients had positive active
smoking and 15 patients had passive smoking. Age of pa-
tients ranged from 34 to 75 years. The median age was 56
years. The majority of our patients were men and smok-
ers. Hoarseness of voice was the commonest complaints
followed by cervical lymphadenopathy and difficult swal-
lowing. The gap between initial complaint and diagnosis
was 6-12 months. About 87% of our patients presented with
nodal involvement (see Table 1).
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Table 1. Patients’ characteristics

Table 2. Factors affecting the response to chemo-radiation

Number (64) % CR(46) NOCR(18) Total (64 Pvalue
o Male 42 65.6 Grade
Female 22 34.4 Well 2 1 3 9
T Supraglottis 43 67.1 Moderate 24 9 33
Glottis 21 329 poor A 28
Tx 7 10.9 Uil
Tumor m ! 109 z 3 2 ;
u
stage T2 26 40.5 . - 6 - .005
T3 19 29.7 T3 15 4 19
T4 5 8 T4 0 5 5
NO 8 125 Node
Nodal N1 19 29.7 N1 18 1 19 0003
stage N2 30 46.9 N2 20 10 30 '
N3 7 10.9 N3 0 ! !
Well 3 48 iute lottis 32 11 43 5
pra-glottis .
Grade Moderate 33 51.5 Glottis i 7 -
Poor 28 43.7
Note. CR: complete remission. No (8 patients).
Table 3. Survival analysis
. 3-year survival rate (%)
Prognostic factor N(64
J (69 oS P PFS P LPS P
Sex Mae 42 76 83 66 o4 71 75
Female 22 78 ' 71 ' 75 '
i Glottis 21 79.2 72 75
Site . .65 .82 42
Supraglottis 43 76.5 66 64
T1-T2 33 88 77 81
T stage .001 .001 .001
T3-T4-Tx 31 63.5 50 55
NO-N1 27 87 78.4 80
N stage .001 .001 .002
N2-N3 37 62 485 52.4
Moderate 33 82 78 79
Grade 5 4 43
Poor 28 75 63 65
Forty six (71.8%) patients had a complete remission (CR) 100
of the primary tumor. Among 56 patients presented with
cervical lymphadenopathy, 38 patients had CR. Tumor/nodal ©
e . > 80
factors are the only significant factors affecting the response 5
to chemo-radiation (see Table 2). Patients who didn’t achieve §
CR offered salvage surgery. Patients were stratified accord- = 60
ing to primary tumor site (glottis or supraglottis), grade, and o
T-N stage. Patients assessed for DFS, OS and LPS. Median oy 404
follow-up period was 40 months. Three years DFS and OS o
were 69% and 77% respectively (see Figures 1-2). Larynx
preservation survival at 3 years was 73%. Tumor/Nodal sta- 20 1'2 2'4 3l6 4'8 6l0
tus were the only significant factors affecting OS, DFS, and Months

LPS (see Table 3). Patients who presented with early stages;
T1-2, NO-N1 had significantly better OS, DFS, and LPS than
those presented with advanced tumor.
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100 Table 4. Acute and late toxicity
_ G3 G4
.g 80- Acutetoxicity
; Haematology 2 1
7] Stomatitis 4 0
';C'; 60 Dysphagia 1 0
e Laryngeal edema 2 0
& Dermatitis 2 0
40 Vomiting 2 0
. r T . . L ate toxicity
0 12 24 36 48 60 Laryngeal 2 0
Months Stenosis 0
Figure 2. Disease free survival proportions
Table 5. Randomized trials of larynx preservation for laryngeal SCC
Study " Patients criteria Patients number Protocol oS LP
68%
Stage 11111V Surgery + RT ) -
VA (2 laryngeal SCC 332 (2 years)
l\?ryT?LNl PF + (RT if 68% 66%
© Regression =50%) (2 years) (2 years)
%
eal SCCT3 Surgery + RT ?: 0ears) ;
GETTEC Laryng Vet 68 iy
NO-N2b PF + (RT if =80% 69% 42%
Regression) (2 years) (2 years)
. 38.5% 67.5%
All the patients had voca PF+(RTIf CRor PR) (10 years) (10 years)
i I 0, 0,
No T1 or large volume T4 31.5% 63.8%
RT alone (10 years) (10 years)
64.8% 45.4%
i =
EORTC 24954 12 T3-T4, NO-N2 224 Sequential PF =RT (3years) (3 years)
laryngeal SCC 51.9% 36.2%
Alternating PF/RT (Gyears) Gyeas

Note. SCC: squamous cell carcinoma, PR: partial response, CR: complete response, RT: radiotherapy, CCRT: concomitant chemor-adiotherapy, PF: Cisplatin and

5-Fluorouracil .

Low dose weekly cis-platinum concurrent CRT was tolerable
with low incidence of G3 and G4 acute toxicity. Severe acute
toxicities are listed in Table 4. Acute G3 and G4 toxicities
were experienced in 14 (21%) patients. Hematological toxic-
ity and stomatitis were the commonest toxicity. Grade 3 or 4
neutropenia was the most common hematological toxicity (3
patients). All the included patients were able to complete the
planned 6 cycles of chemotherapy. Interruption of treatment
was very low (< 5%). Modification of dose of chemotherapy
was individual and reported in < 10%. No treatment-related
mortalities were reported. As regard to late effects, 2 pa-
tients had G3 laryngeal stenosis. Most of the late effects

4

were grade 2 and referable to the larynx, pharynx, salivary
glands, thyroid, and subcutaneous tissues. Acute and chronic
xerostomia were problems in almost all patients.

4. DISCUSSION

Cisplatin (100 mg/m? given on days 1, 22, and 43) concur-
rent with RT is the standard regimen for laryngeal preserva-
tion and also for advanced HNC patients.”>*! This regimen
is associated with significant acute and late toxicities and
most of the patients don’t complete 3 cycles.[> 2] Nearly
one-third of patients do not receive all cycles, and subset
analyses suggest that two cycles are as effective as three.
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Weekly cisplatin (40 mg/m?) is a well-tolerated regimen,
even with the large RT fields employed for nasopharyngeal
carcinoma treatment.!'3141 Weekly schedule has more reg-
ularly monitored for toxicity, easier to manage than three
weekly cisplatin. Furthermore, the weekly schedule can be
modified based on the patient’s tolerance to avoid severe
toxicities. More frequent chemotherapy administration could
provide radiosensitizing effect to a larger administered RT
dose proportion.>~”! Concurrent CRT with weekly cisplatin
has proven to be very effective and has been considered as
the standard of care in the treatment of squamous carcinoma
of the cervix.!'>16! Also, weekly cisplatin has been used suc-
cessfully in concurrent CRT for bladder preservation.[!7-18]

In a study from New Cross Hospital, UK;!"! they retro-
spectively compared the differences in dose intensity, treat-
ment delay and treatment-related toxicity between the weekly
and three weekly cisplatin protocols when concurrently ad-
ministered with RT to treat patients with locally advanced
HNC. Cisplatin (100 mg/m?) 3-weekly with concurrent RT
was found to be less tolerated than 40 mg/m? weekly regi-
men, with fewer patients achieved cumulative dose beyond
200 mg/m?, which decrease chemotherapy dose intensity.
Weekly cisplatin has been the standard concomitant schedule
with RT for treatment of locally advanced HNC, squamous
cell carcinoma, in some centers.[”-19]

We reported the efficacy of weekly cis-platinum concurrent
with RT; 3 years DFS, OS and LPS were 69%, 77% and
73% respectively. Our clinical results were consistent with
other series; in spite of the smaller sample size with a shorter

follow-up period. The clinical results of organ preservation
using CRT were shown in Table 5. Some of these trials used
a high dose of 3 weekly cis-platinum concurrents with RT.

We reported a high incidence of xerostomia due to large
volume of parotids irradiated. Intensity modulated radiation
treatments (IMRT) delivers a highly conformal radiation dose
to target volumes, sparing the surrounding normal tissues.
IMRT has been clinically used and significantly decreases the
incidence of xerostomia due to parotid sparing and improves
the quality of life.!?*2* The advantage of parotid sparing by
IMRT has been reported in cases of NPC or OPC. The same
benefit was also observed in series for laryngeal preservation
patients. IMRT increased the rate of laryngeal preservation
and decreases the incidence of late toxicity.?-7]

5. CONCLUSIONS

To our knowledge, this is the first study that used weekly
cisplatin concurrent with RT in laryngeal preservation. Our
trial had many limitations. Since it was a single institution,
retrospective study, and small sample size with a short follow-
up period, there were several biases. However, our results
were consistent with previous series used three weekly cis-
platin. We need to evaluate this protocol prospectively and
compare it with three-weekly high dose cis-platinum with
concomitant radiotherapy.
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