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Causes of Failure in the Radiation Therapy of Head and Neck Cancer
— Clinico-Radiobiogical Correlations—

Gwi E. Kim, M.D.
Department of Radiation Oncology, Yonsei University Medical College, Yonsei Cancer Center

This review will be discussed the various causes of radiation failure for head and neck
cancers from radiobiologic perspective and also provided a few clinical data to illustrate the
basic principle. A knowledge about multiplicity of factors that may underlie failure of radia-
tion treatment is essential for rational application of new treatment strategies. Furthermore,
it is important to distinguish causes of failure that can be reduced or minimized by appli-
cation of conventional treatment from one are potentially remediable by new treatment st-
rategies, and one that are not amenable to some modification of radiotherapeutic approach.
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Fig. 1. Cumulative frequency histogram of survival
at 2.0 Gy of primary cultures of five human
histology groups. The average sensitivity
according to this method is slightly higher
than it is for established cell lines, but the
relative sensitivity is in aggreement. Each
tumor type exhibits a wide range of indivi-
dual sensitivities, although significant diffe-
rences in the means exist between many

types.
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Table 1. Tumor control probability correlated
with irradiation dose and volume of
cancer

Dose Squamous cell carcinoma of the upper
respiratory and digestive tracts
50 Gy* >90% subclinical

60% Tl lesions of nasopgarynx

50% 1-3cm neck nodes

60 Gy* 90% TI lesions of pharynx and larynx
50% T3 +T4 lesions of tonsillar fossa

70Gy 90% 1-3cm neck nodes
70% 3-5cm neck nodes
90% T2 lesions of tonsillar fossa
and supraglottic larynx
80% T3+T4 lesions of tonsillar fossa
*10 Gy in 5 fx each week

Table 2. Control rates* as function of size of the node(s) and radiation dose in squamous cell car-

cinomas of the laryngo-pharynx

<3em 3-6cm < 6cm
Dose Node Control Dose Node Control Dose Node Control
>65Gy  58/67  (87%) >70Gy  9/14 (64%) >75Gy 10/20 (50%)
<65Gy  440/484 (91%) <0Gy 77/90  (86%) <3Gy 32/43  (74%)

*Determinate Group
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g.- 2. A comparison of the cumulative frequency
distributions of S2 values for untreated
squamous cell carcinomas of the head and
neck (o), and for those tumors that recur-
red after surgery and postoperative radio-
therapy (@). The mean S2 values of the
recurrent tumors is greater than that of the
population as a whole but considerable ove-
rlap exists. At least one of the “radiosensi-
tive” recurrent tumors showed evidence of
a more radioresistant subpopulation on re-
peat assay.
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3. Tumor Cell Hypoxia
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Table 3. Recurrence at the primary site following multimodality treatment in stages III or Nsqua-
mous cell carcinoma of the head and neck

Surgery only

Surgery +Postop irradiation

1960-1970 1975-1980
Satisfactory Unsatisfactory Satisfactory Unsatisfactory
margins margins marging margins
39% 73% 2% 105%




Table 4. Pathologic parameters used in risk assessment for postoperative radiotherapy protocol

Primary site

Neck

Margins
Nerve invasion
Lymphatic spread

Tumor size

No. of nodes

No. of nodal groups
Extracapsular extension
Direct invasion of

adjacent structures
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Fig. 3. Logit estimate of dose-response relationship
for squamous cell carcinoma of the larynx
treated with continuous or split course ra-
diotherapy @ Split-course ;o continuous
treatment.
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4. Tumor Cell Repopulation
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Fig. 4. TCD50 as a function of overall treatment time for squamous cell carcinomas of head and neck.
Data relate to T2 (o), T3 ([1) or a combination of more than 2 stages (A). Total doses are
normalized to the dose equivalent of that from a regimen of 2 Gy fractions.
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7. Geographic Miss or Underdosage
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