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Introduction

The introduction of free flap transfer by means
of microvascular technique has brought remarkable
progress in reconstruction following resection of ca-
neer in the head and neck region?.

Without the use of free flap the ability to close
wounds is limited and radical excision sometimes
must be compromised because of the lack of epi-
thelial lining and wnacceptable function, or disfigu-
rement.

Because the oral cavity has function in speech
and deglutition, thin and pliable skin is mandatory
for its reconstruction,

Myocutaneous flaps such as pectoralis major flap
has frequently been used®®, but the major drawba-
cks of this flap are its bulk and contraction due
to gravity which make it less suitable for intraoral
defects.

The radial forcarm flap has become one of the
most reliable methods for head and neck cancer
reconstruction because of its predictable and cons-
tant vascular anatomy and versatile design®67.

Postoperative irradiation is a major component

in the management of locally advanced head and
neck cancer but no detrimental effects on transfer-
red free flap have been reported®.
. This report presents our experience in intraoral
squamous cell carcinoma managed with surgery,
with radial forearm flap transfer for reconstruction
and adjuvant radiotherapy.

Materials and Methods

The survival of any patient with cancer is deter-
mined by three types of factor : those determined
by the host, those by the tumor and those by the
treatment. The study was designed to determine the
influence of certain types of factors regarding tumor
recurrence and survival in patients with squamous
cell carcinoma in oral cavity. A series of 152 patients

of squamous cell cancer of oral cavity who under-
went tumor extirpation and immediate reconstruc-
tion with radial forearm flap in Canniesburn Hos-
pital, Bearsden, Glasgow, from 1982 to 1988 were
included in this study. Each patient’s chart was re-
viewed and information was obtained regarding the
patient’s age, primary tumor site, tumor stage, pa-
thologic findings, treatment, and outcome results.
Information from a retrospective analysis of the pa-
tient’s age, primary site, neck dissection, and from
surgical pathology reports regarding extracapsular
node spread, resection margins, bony invasion of
mandible, were correlated with treatment outcome.
All tumors were restaged after the pathologic report
to conform to the TNM classification as adopted
by teh UICC!®. The patient’s ages ranged from
31 to 85 years with a mean age of 62 years. Sixty
eight percent(103/152) of the patients were male
and thirty two percent(49/152) were female(Table
1). The stage and sites of the disease are described
in Table 2. _

The majority of patients(132/152) underwent pla-
nned dual-modality treatment, comprising surgery
followed by early postoperative radiotherapy begin-
ning 3 to 6 weeks after operation.

Nine percent(13/152) of the patients required ad-
juvant chemotherapy.

All patients were followed for a minimum of 5
years or until death. Any data which was ambiguous
or insufficient for complete analysis was excluded
from presentation.

Chi-square was employed to determine the signi-
ficance of difference between variables”. Significa-

Table 1. Distribution of patients

Age Male Female

<40 3 2
41—50 10 8
51—60 30 7
61—70 39 18
71—80 20 12
81 1 2
Total 103 49




Table 2. Stages and primary sites(N=1562)

Site Stage I 1 1 I\ Total( %)
Tongue 2 11 13 35( 23.0)
F.OM.* 5 14 9 23 51( 35.6)
Alveolus 0 3 7 12¢ 7.9)
Buccal 1 0 ] 3 5( 8.3)
RM.T.** 1 6 10 13 30( 19.7)
Tonsillar F. 0 4 4 4 12( 7.9)
Others 1 1 3 2 7( 46.1)
Total 10(6.6) 39(25.7) 38(25.0) 65(42.8) 152(100.0)
* Floor of mouth
* Retromolar trigone
nce level is set at P<<0.05. Table 3. Flap success rates
Female Male Total( %)
Results Success  44( 89.9%) 98( 95.1%) 142( 93.4%)
Failure 5(102%) 5( 49%) 10( 6.6%)
Total 49(100.0%) 103(100.0%) 152(100.0%)

In this series of 152 cases, 23(15%) patients re-
quired revision of their anastomosis, of which, 13
cases were successfully salvaged. The overall flap
success rates was 93.4% (142/152). The noteworthy
feature was that all anastomotic falilures(10 patie-
nts) occurred early in the series. Even though there
was not a strong significant sex bias in the 10 patie-
nts whose anastomoiss failed, the percentage of flap
failure was higher among female patients than
among male patients(Table 3).

The gross survival rate was 42.6% (60/141) and
the death rate from cancer was 43.9% (62/141) (Ta-
ble 4). Twenty percent(30/152) of the patients had
composite tissue transfer (with radius) for mandi-
bular reconstruction.

Table 5 shows the relationship between primary

Non-significant

Table 4. Survival data(n=141)

Alive free from tumor 52(86.9%)
Alive with tumor 8( 5.7%)
Dead of tumor 62(43.9% )
Dead of other causes 19(18.5%)
Total 141(100% )

tumor site and recurrence. There was no significant
correlation between primary site and recurrence.
Floor of mouth lesions had a better survival rate
523% (23/44), than that of tongue 37.1% (13/35).
Patients with tongue lesions had a cancer death
rate of 51.4(18/35). Floor of mouth lesion had a
cancer death rate of 364(16/44). Correlation of sur-
vival by primary sites was significant(P<{0.05) (Ta-

Table 5. Recurrence related to primary sites(n=132) (%)
Tongue FOM.* Alveolus Buccal RM.T. Tonsillar** Others
Free 120 88.7)  23( 35.9) 7(70.0) 2( 8.1) 10( 85.7) 6( 9.4) 4( 6.3)
Local
7( 226)  6( 14.0) 1(10.0) 2( 50.0) 8( 28.6) 1( 10.0) —
recurrence
Regional
7( 22.6)  9( 20.9) 2( 7.4) — 6( 21.4) 2( 20.0) 1 16.7)
recurrence
Distant
N . 5( 16.1)  5( 31.8) - — 4( 14.8) 1( 10.0) 1( 16.7)
metastasis
Total 31(100.0) 43(100.0) 10( 8.3) 4(100.0) 28(100.0)  10(100.0) 6(100.0)

Non-significant
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ble 6).

Resection margins related with recurrence were
available for study in 129 of 152 patients. Of the
patients with tumor negative resection margin, 63.6
% (56/88) were free of recurrence and 13.6% (12/88)
had local recurrence. Of the patients with tumor
postive resection margin, 17.1% (7/41) were free of
recurrence and 31.7% (13/41) had regional and neck
recurrence. There was a strong correlation between
resection margins and recurrence(p<C0.001) (Table
7.

Resection margin related with survival data was
available for the study in 136 of 152 patients. Of
the patients with tumor negative resection margin,
51.6% (47/91) survived. Of the patients with tumor

positive resection margin, the survival rate declined,

to 26.7% (12/45). Patients with complete tesection
margin had a far better cure rate than incomplete
resection margin. Tumor positive resection margins
resulted in a highly significant decrease in survival
(p<0.001) (Table 8).

Bone involvement related with recurrence and
survival data is shown in Table 9 and Table 10.
Patients with bone involvment had a lower survival
rate(23.7%, 9/38) and a higher death rate from tu-
mor(579%, 22/38) than non-involved patients. The
survival rates were statistically significant when co-
mpared to bone involvement(p<<0.05).

There was no statistically significant difference
in th
volvi .

Table 11 and Table 12 show the effects of mandi-

rrelation between recurrence and bone in-

Table 6. Sunvival related to primary sites(n=137) (%)
Tongue F.O.M* Alveolus Buccal RM.T.** Tonsillar Others

Alive 10( 28.5) 22( 50.0) 4( 38.3) 3( 75.0) - 1( 14.3)

without 8( 28.6)

mmor

Alvie 3( 83y 1( 22) - 1( 25.0) 2( 7.1) - 1( 14.3)

with

tumor

Dead of 18( 51.4) 16( 36.4)  3( 25.0) — 17( 60.7) 5( 61.4) 3( 42.9)

mumor

Dead of 4 11.4)  5(114) 5 41.7) — 1( 3.6) 2( 28.6) 2( 28.6)

other

causes

Total 35(100.0) 44(100.0) 12(100.0) 4(100.0)  28(100.0) 7(100.0) 7(100.0)

x2=33.22 df=18 P<0.05

* Floor of mouth

** Retromolar trigone

Table 7. Recurrence related to resection margin{N=129) (%)

T.N.RM.* T.PRM.** Total

Free of recurrence 56( 63.6%) 7(17.1%) 63( 48.8%)

Locar recurrence 12( 13.6%) 13( 31.7%) 25( 194 %)

Combined recurrence 12( 13.6%) 13( 31.7%) 25( 19.4%)

Distant metastasis 8(C 9.1%) 8( 19.5%) 16( 12.4%)

Total 88(100.0% ) 41(100.0% ) 129(100.0% )

x2=20.92 df=3 P<{0.001
* Tumor negative resection margin
** Tumor positive resection margin



Table 8. Survival related resection margin(N=136) (%)
T.N.RM.* T.P.RM. ** Total
Alive free from tumor 44( 484) 7( 15.6) 51( 87.5)
Alive with tumor 3( 3.3) 5( 11D 8( 15.2)
Dead of tumor 29( 31.9) 30( 66.7) 59( 43.4)
Dead of other causes 15( 16.5) 3( 6.7) 18( 13.2)
Total 91(100.0) 45(100.0) 136(100.0)
¥2=22.51 df=3 P<{0.001
* Tumor negative resection margin
** Tumor positive resection margin
Table 9. Recurrence related to bone Invasion(N=125) (%)
Yes No Total
Free of recurrence 11( 32.4) 51( 56.0) 62( 49.6)
Local recurrence 7( 20.6) 16( 17.6) 23( 18.4)
Combined recurrence 11( 32.4) 15( 16.5) 26( 20.8)
Distant metastasis 5( 14.7) 9( 9.9) 14( 11.2)
Total 34(100.0) 91(100.0) 125(100.0)
Non significant
Table 10. Survival related to bone invasion(N=131) (%)
Yes No Total
Alive free from tumor 9( 23.7) 42( 45.2) 51( 89.8)
Alive with tumor — 7C 7.7) 7( 5.5)
Dead of wumor 22( 57.9) 33( 35.5) 55( 48.0)
Dead of other causes 7( 18.4) 11( 11.8) 18( 14.1)
Total 38(100.0) 93(100.0) 131(100.0)
12=8.04 df=3 P<0.05
Table 11, Recurrence after mandibular resection(N=234)
(Histologic bone invasion positive only) (%)
Marginal gorup Segmental group Total
Free of recurrence 5( 85.7%) 7( 85.0%) 12( 35.8%)
Local recurrence 3( 21.4%) 4( 20.0%) 7( 20.6% )
Combined recurrence 3( 21.4%) 8( 40.0%) 11( 82.4%)
Distant metastasis 3( 214%) 1( 50%) 4( 11.8%)
Total 14(100.0% ) 20(100.0% ) 34(100.0%)

bular resection on survival data. Menthods of man-

dibular resection did not significantly affect the sur-
vival rate and recurrence as well.

Patients without extracapsular node spread had
a higher rate of free of recurrence{65.8%) than
those with extracapsular node spread(26.7%). The
correlation of extracapsular node spread and recur-
rence was highly significant(p<(0.001) (Table 13).
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Extracapsular node spread related with survival

data were available for the study in 125 of 152 patie-
nts. Of patients without extracapsular node spread,
292 % (26/89) died from tumor. Of the extracapsular
node spread patients, the death rates from tumor
increased, to 71.7% (33/46). The correlation of ext-
racapsular node spread patients, the death rates
from tumor increased, to 71.1% (33/46). The corre-



lation of extracapsualr node spread and survival
was highly significant(p<<0.001)(Table 14).

The age related with survival data showed pecu-
liar findings. From the younger group(<(50 years
of age), 63.6% (14/22) died from tumor. This was
higher than older group (43.7%, 31.2% respectively)
(Table 15). The oldest group(™>71 years of age)
showed a high mortality rate from other causes(28.1
%). The correlation of age group to survival was

Table 12. Sunvival after mandibular resection(N=38)

statistically significant(p<<0.05).

Patients treated with functional neck dissection
had a higher tumor free rate(58.5%) than those
with radical neck dissection or bilateral neck dissec-
tion(369%, 429% respectively). Patients treated
with radical neck dissection had a higher combined
recurrence rate(304%) than those with functional
neck dissection(13.2% ) (Table 16) Patients treated
with radical neck dissection or bilateral neck dissec-

(Histologic bone invasion positive only) (%)
Marginal group Segmental group Total
Alive 2( 18.3%) 7( 30.4%) 9( 28.7%)
Dead of tumor 11( 73.3%) 11( 47.8%) 22( 57.9%)
Dead of other causes 2( 13.3%) 5( 21.7%) 7( 18.4%)
Total 15(100.0% ) 23(100.0%) 38(100.0%)
Non-significant
Table 13. Recurrence related to extracapsular node spread(N=127)
Yes No Total
Free of recurrence 12( 26.7) 54( 65.8) 66( 51.9)
Local recurrence 10( 22.2) 12( 14.6) 22( 17.8)
Combined recurrence 15( $3.3) 8( 9.8) 23( 18.1)
Distant metastasis 8( 17.8) 8( 9.8) 16( 12.6)
Total 45(100.0) 82(100.0) 127(100.0)
%2=20.08 df=3 P<0.001
Table 14—1. Sunival related to extracapsular node spread{N=135) (%)
Yes No Total
Alive free from tumor 10( 21.7) 42( 47.2) 52( 38.5)
Alive with tumor 3( 6.5) 4( 4.5) 7C 5.2)
Dead of tumor 33( 71.7) 26( 29.2) 59( 43.7)
Dead from other caues - 17( 19.1) 17( 12.6)
Total 46(100.0) 89(100.0) 185(100.0)
%¥2=26.66 df=3 P<0.001
Table 14—2. Survival related to extracapsular node spread(N=90)
(Tumor negative Resection margin only) (%)
Yes No Total
Alive free from tumor 9(39.1) 85( 52.2) 44( 48.9)
Alive with tumor — 3( 4.5) 4( 33)
Dead of tumor 14(60.9) 15( 22.4) 29( 32.2)
Dead from other caues - 14( 20.9) 14( 15.6)
Total 23(100) 67(100.0) 90(100.0)

¥?=14.44 df=3 P<0.01
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Table 15. Survival related to age groups(N=109)

(%)

Group [ (<50 years)

Group 1I (51—170 years)

Group II(Z>71 vears)

Alive free from tumor 8( 34.4%) 31( 85.6%) 12( 87.5%)
Alive with tumor — 7( 8.1%) 1( 8.1%)
Dead of tumor 14( 63.6%) 38( 43.7%) 10( 31.2%)
Dead of other causes — 11( 12.6%) 9( 28.1%)
Total 22(100.0%) 87(100.0%) 109(100.0% )
x2=1%.39 df=6 P<0.05
Table 16. Recurrence related to neck dissection(N=127) (%)
F.N.D.* R.N.D.## Bilateral N.D. Selective N.D. Total
Free of recurrence 31( 58.5) 17( 86.9) 9( 42.9) 5( 55.6) 62( 48.1)
Local recurrence 11( 20.7) 9( 19.6) 2( 9.5) 2( 22.2) 24( 28.6)
Combinel recurrence 7( 18.2) 14( 80.4) 6( 28.6) - 27( 20.9)
Distant metastasis 2( 7.5) 6( 13.1) 4( 19.0) 2( 22.9) 14( 12.4)
Total 51(100.0) 46(100.0) 21(100.0) 9(100.0) 127(100.0)
x2=18.09 df=9 P<0.05
* functional neck dissection
** radical neck dissection
Table 17. Sunvival related to neck dissection(N=103) (%)
Functional N.D. Radical N.D. Total
Alive free from tumor 25( 86.5) 14( 28.0) 39( 37.9)
Alive with tumor 2( 3.8) 3( 6.0) 5( 4.9)
Dead from tumor 16( 80.2) 28( 56.0) 44( 42.7)
Dead from tumor 10( 18.9) 5( 10.0) 15( 14.6)
Dead from other causes 10( 18.9) 5( 10.0) 15( 14.6)
Total 53(100.0) 50(100.0) 103(100.0)

¥2=8.19 df=3 P<0.05

tion had higher death rates from cancer{56.0%, 60.9
% respectively) than those with functional neck
dissection (30.2% ), however, the correlation of neck
dissection and survival was not statistically signifi-
cant(Table 17).

Discussion

There has been increasing clinical use of free
tissue transfer for reconstruction of functional and
cosmetic defects after surgical treatment of head
and neck tumors. The surgeon is able to make cus-
tom-designed flaps tailored for major defects in the
head and neck region and thus provide better cos-
mesis and function for the patient.

The radial froearm flap has proved to be a relia-
ble free flap in many areas of reconstructive surgery
and has made free flap reconstruction of the oral
cavity a real possibility¥®? Much of this reliability
results from the constant vascular pattern of the
forearm and the large size of the vessels, which
greatly simplify the technical aspects of microvascu-
lar surgery. It has been shown that the flap can
tolerate radical radiotherapy early in the postopera-
tive period without significant detrimental effects
and in particular with no evidence of wound break-
down or subsequent fistula.

The thin, pliable nature of the forearm skin is
well suited to replace oral mucosa, particularly in
small defects in which the import of tissue is requi-
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Table 18. Comparasion of recurrence after neck dissection(N=97) (%)

Funcdonal N.D. Radical N.D. Total
Free of recurrence 31( 58.5) 17( 36.9) 48( 48.5)
Local recurrence 11( 20.7) 9( 19.6) 20( 20.2)
Combined recurrence 7( 15.2) 14( 30.4) 21( 21.2)
Distant metastasis 2( 7.5) 6( 15.1) 10( 11.1)
Total 51(100.0) 46(100.0) 97(100.0)

x2=8.33% df=3 P<0.05

red to maintain tongue mobility and oral function
but where bulk may be a positive disadvantage.
A segment of vascularized bone can be included
as an osteofasciocutaneous flap for composite tissue
reconstruction, enabling immediate reconstruction
of the mandible. The bone appears to be well vas-
cularized and can tolerate early postoperative radio-
therapy.

Because this series of intraoral cancer patients
were reconstructed with vascularized free radial fo-
rearm flap, there has been virtually no limitation
on radical excision of tumor and objective analysis
for determining the influence of clinical and histo-
pathological findings regarding recurrence and sur-
vival thus became possible.

The overall flap survival rate were 934% and
anastomotic failures occurred mostly early in the
series. This shows the excellent reliability of free
radial forearm flap for reconstruction in oral cavity.

Though we failed to reveal a statistically signifi-
cant sexual bias regarding anastomotic failure, we
are still under impression that forearm dissection
from women patients needs great care because they
have more subcutaneous fat and finer blood vessles.

As was expected, anatomic subsites had a signifi-
cant correlation with results of tratment. In our se-
ries, survival rates were significantly higher for pa-
tients with floor of mouth as compared with tongus
tumors(68.6% vs 313% respectively). These findi-
ngs showed the importance of reporting the intrao-
ral cancer by specific subsites different treatment
options according to primary site as well!P12. As
Zelefsky et al. recommended, tongue tumors should
be treated to doses greater than what are conventio-

nally used for postoperative radiotherapy in an ef-
fort to enhance local control'”. The combination
of external radiotherapy with interstitial brachythe-
rapy to boost the primary site is worthy of investiga-
tion. .

Among the factors affecting treatment failure in
carcinoma of the oral cavity, positive excision mar-
gins are known to contribute both to local recurre-
nee and to eventual treatment failure!®. Our data
show that tumor negative resection margin patients
had better survival rates(47%) than the tumor posi-
tvie resection margin patients(14.7% ).

Even though there is no data available on the
significance of the number of positive resection ma-
rgin or the location of the positive margin, resection
margin is one of the most important prognostic
factors in the treatment of intraoral cancer.

Since Willis had described the tendency for me-
tastatic squamous cell carcinoma of the head and

‘neck to breach the capsules of cervical lymph nodes

and infiltrate surrounding tissue'¥

, extracapsular
node spread has been regarded as an important
prognostic factor of local recurrence of tumor in
the neck.

There is evidence that risk of local recurrence
in patients with extracapsular spread is reduced by
postoperative radiotherapy'®16, but the effects of
postoperative radiotherapy need to be evaluated be-
cause radiation therapy has not been found to effec-
tively prevent the development of local recurrence
in patients with positive margins'?.

For surgical treatment of oral carcinomas suspec-
ted to involve the mandible, marginal mandibulr
resection has the advantage of maintaining the con-



tinuity of the mandible, although it undoubtedly
involves a compromise between eradication of the
tumor and conservation of the form and function
of the mandible. In this study, from the histologica-
Ity bony invaded patients, recurrence and survival
rates between two groups did not show any signifi-
cant difference. Based on these observations, we

agree with the suggestion that marginal mandibular-

resection combined with radiotherapy is compara-
ble to that following segmental mandibulectomy!®
19)

Segmental mandibulectomy should be reserved
for those tumors invading deeply into the mandible
or wrapping around it.

Age has been one of the most controversial host
factors in relation to survival. Some authors state
that the prognosis is better in younger patients,
some that it is better in older patients, some that
age has no effect whatsoever. Most of these authors
give no data to support their views?®. We are under
the impression that intraoral carcinoma is more
often anaplastic in younger patients?”, while other
reported that carcinoma is more often anaplastic
in older patients?.

The result that patient treated with functional
neck dissection had lower recurrence than those
with radical neck dissection gave us some sugges-
tions. Patients treated with radical neck dissection
might have more serious neck node involvement
before treatment. But it also implies that functional
neck dissectin was more or just as effective as radi-
cal neck dissection with less morbodity. At a point
in time in the treatment of cancer when concern
about the cosmetic and functional results of treat-
ment is mounting, attempts at modifying our thera-
peutic approach in order to achieve a better quality
of life and lesser morbidity have taken great impor-
tance.

Therefore, functional neck dissection can be a
acceptable alternative to radical neck dissection wi-
thout compromising cancer control’»2¥,

Radical neck dissection should be performed in

cases of advanced neck node involvement, however,
attempts to be more selective in the choice of patie-
nts for radical neck dissection.
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