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Abstract: Background. Regional control for advanced nodal

disease has been only marginally affected by concurrent che-

moradiation, hyperfractionation, concomitant boost, or acceler-

ated external radiation.

Methods. Twenty-five necks in 24 patients received brachy-

therapy treatment (20 Gy in 10 twice-daily fractions) in addition

to external radiation, neck dissection 6 chemotherapy. Indica-

tions for brachytherapy included initial treatment of bulky dis-

ease (n 5 12), recurrence of neck disease in a previously

treated patient with at least a 3-month disease-free interval (n 5
6), persistent disease after a curative efforts (n 5 4), inadequate

external radiation (ie, <40 Gy) due to either intolerance or non-

compliance (n5 3).

Results. Overall actuarial regional control was 67% at 2

years. Regional control for those receiving brachytherapy as

part of their initial treatment was 82% despite a mean nodal

diameter of 8.7 cm (range, 5–15 cm). The 2-year actuarial re-

gional control was 56% for the patients with a disease-free inter-

val of at least 3 years.

Conclusion. High-dose-rate brachytherapy produced excel-

lent regional control. VVC 2008 Wiley Periodicals, Inc. Head

Neck 30: 933–938, 2008
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Chemoradiation,1 hyperfractionation and con-
comitant boost,2 and accelerated radiation3 have
improved locoregional control, but generally
improvements in regional control have been less
dramatic.3 Radiation Therapy Oncology Group
(RTOG) 90-03 showed relatively homogeneous 2-
year nodal failure rates at 32.1%, 26.6%, 30.8%,
and 33.3% for the standard fractionation, hyper-
fractionation, accelerated fractionation with split,
and accelerated fractionation with concomitant
boost arms, respectively.2 Pooled analysis of the
RTOG-9501 and EORTC 22931 suggested that the
addition of adjuvant chemotherapy for patients
with 2 or more positive nodes did not benefit from
the addition of adjuvant concurrent chemotherapy.4

If neither concurrent chemoradiation nor
altered fractionation improve regional control of
advanced nodal disease, then perhaps the microen-
vironment or inherent biology of advanced regional
disease is different than primary head and neck
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cancer. No one has seriously questioned the value of
the addition of radiation therapy to radical surgery
to aid in regional control since its use was described
in 1966.5,6 Data suggest that, with exceptions, the
primary regional failure pattern after neck dissec-
tion and external radiation therapy is at the site of
initial nodal presentation.7 This pattern argues for
insufficient therapy and against geographic misses
being the problem. Since more radical surgery is
not possible, and neither chemotherapy nor altered
fractionation has dramatically affected regional
control, localized radiation immediately after
aggressive surgery is conceptually attractive. Theo-
retically, interstitial neck brachytherapy allows the
addition of considerable doses of radiation to the
areas of the neck most at risk for nodal failure. We
chronicle our experience using interstitial brachy-
therapy at the time of neck dissection to improve
regional control in patients with very advanced
regional disease, (ie, nodes measuring 5–15 cm in
diameter).

PATIENTS AND METHODS

Using our brachytherapy log book, we identified 25
necks in 24 patients who underwent neck dissec-
tion and concurrent insertion of brachytherapy
catheters in the surgical bed. One additional
patient had removal of the catheters because of
neck infection before initiation of brachytherapy.
Indications for brachytherapy included initial
treatment of bulky disease (n 5 12), recurrence of
neck disease in a previously treated patient with at
least a 3-month disease-free interval (n5 6), persis-
tent disease after curative efforts (n 5 4), inad-
equate external radiation (ie,<40 Gy) due to either
intolerance or noncompliance (n5 3).

The patients undergoing neck dissection had
the clinical target volume marked out with tita-
nium clips by the radiation oncologists with the
surgeons’ participation. Catheters were inserted
in a single plane at the level of the neck dissection
in a superior to inferior orientation. The implant
was designed to achieve optimum geometry at the
time of brachytherapy treatment, when the
patient was in a neutral position with his/her
wound closed and any necessary surgical flaps in
place. In the operating room, at the time the cath-
eters were placed, it was necessary to understand
and plan for the surgical closure and to compen-
sate for the non-neutral position of the patient
during the surgical procedure. Before the place-
ment of the catheters, frequently the head was
rotated from the position affording best surgical

exposure back to a more neutral position. The
catheters were secured by the radiation oncologist
using 3-0 chromic suture and were placed in par-
allel approximately 1 to 1.5 cm apart. Most fre-
quently, the area of greatest oncologic concern
was within or abutting the carotid sheath. The
catheters were placed directly onto the carotid ar-
tery in the course of laying out the parallel cathe-
ters. To secure the catheters to the area most at
risk, as was necessary, the catheters were sutured
to the carotid artery using three ‘‘0’’ chromic
suture through the outer surface of the carotid ar-
tery. Since proximity to the area at risk for micro-
scopic or macroscopic disease was critical, no mus-
cle flaps or other spacers were placed between the
carotid artery and the brachytherapy catheters.

In 19 of the 24 patients, a pectoralis major ped-
icled flap was performed for coverage of the
brachytherapy catheters in the neck. One of these
patients had bilateral pectoralis flaps placed for
bilateral neck dissections and brachytherapy
catheter placement. Ten of the patients who had
pectoralis flaps had skin excised as part of the ab-
lative portion of the surgery demonstrating that
many patients with advanced neck disease requir-
ing brachytherapy will have significant skin and
soft tissue defects. In 4 of the 24 patients, it was
the judgment of the surgeon that the skin was
healthy enough to close over the catheters without
a pectoralis flap. In 1 patient, a radial forearm
free flap was used to reconstruct an oral cavity
defect, and this provided sufficient soft tissue for
the neck as well such that addition of a pectoralis
flap was not felt to be necessary.

The blind ends of the high-dose-rate (HDR)
catheters were usually buried beneath the soft
tissue, and the catheters were brought out of the
patient through individual stab incisions, with
close attention paid to the intended surgical
reconstruction and closure plans. The catheters
were secured to the skin with metal buttons that
were lightly crimped, and then the buttons were
sutured to the skin with nonabsorbable suture.
Additionally, the catheters were glued to the but-
tons using methylmethacrolate (ie, bone cement)
after the closure of the wound.

Patients were simulated using both a conven-
tional simulator as well as a CT scan. Patients
were generally simulated as soon as stable, usu-
ally 1 to 2 days after the surgical procedure. The
brachytherapy plan was to deliver 20 Gy in 10
twice-daily (BID) fractions with a 6-hour mini-
mum interfraction interval for all patients. The
thickness of the isodose distribution was 1 cm.
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The catheters were removed by the radiation
oncology team without the use of either local or
general anesthesia. Patients were then followed
in the surgical and radiation clinics indefinitely or
until time of recurrence or death.

Statistical calculations were performed using
Statistica 7.1. (StatSoft, Tulsa, OK) The brachy-
therapy was delivered twice a day for 10 fractions,
but for statistical calculations, the date of the
implant was used as the date of brachytherapy
treatment. For the external dose, the prescription
dose to the primary was used as the prescription
dose, though the nodal regions might have
received less external radiation.

RESULTS

Actuarial regional control for the entire group was
67% at 2 years (Figure 1). Subgroup analysis sug-
gested that indications for brachytherapy greatly
affected ultimate regional control (see Figure 2)
and survival (see Figure 3), and the groups were
analyzed separately and together.

Initial Treatment. Of the 12 patients whose initial
treatment plan included brachytherapy, 10 were
treated with neck dissection, single plane
implant, and then external radiation with or with-
out chemotherapy (Table 1). Though the group
had a mean initial maximal nodal size of 8.4 cm,
the actuarial regional control at 2 years was 82%.

The single patient who had induction chemo-
therapy had progression of disease during chemo-
therapy, and induction chemotherapy was aborted
in favor of initial neck dissection and brachyther-
apy. That patient eventually suffered local and
regional failure, despite brachytherapy.

The other patient with regional failure devel-
oped metastatic disease during brachytherapy
treatment, and the planned brachytherapy was
not completed.

The single patient in this group who had exter-
nal radiation therapy prior to the brachytherapy
did suffer a small wound breakdown at the trifur-
cation prior to brachytherapy treatment. Addi-
tionally, there was a postoperative death, unre-
lated to the brachytherapy.

Four of these patients were alive without
evidence of disease at last follow-up, 3 died of
intercurrent disease, 2 died of regional and local
failure, 1 died of unknown causes, 1 died due to
metastatic disease, and 1 died postoperatively.

FIGURE 1. Regional control. [Color figure can be viewed in the

online issue, which is available at www.interscience.wiley.com.]

FIGURE 2. Regional control by group. XRT, external radiation

therapy. [Color figure can be viewed in the online issue, which

is available at www.interscience.wiley.com.]

FIGURE 3. Survival by groups. XRT, external radiation therapy.

[Color figure can be viewed in the online issue, which is avail-

able at www.interscience.wiley.com.]
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Late Recurrences. This group involved 6 patients
with a disease-free interval of at least 3 months
(Table 2) who had developed recurrent disease in
the neck. The 2-year actuarial regional control
was 56%. Of the 4 patients with regional control,
there was a cardiac death, a new esophageal can-
cer, and development of metastatic disease, and
the last patient was found expired by the police
and his cause of death was listed as a cardiovascu-
lar event.

Persistent Disease. The 3 patients in this group
had a regional control rate of <40% with very
limited follow-up due to metastatic disease in 2
patients and a new, pharyngeal wall primary in
the third patient.

Noncompliant or Nontolerant of External

Radiation. The 3 patients in this group had a 67%
actuarial disease-free survival and represented
patients who were generally not compliant with
recommendations for conventional therapy. At the
time of neck dissection and catheter insertion,
their maximum nodal disease was 6, 11, and

1.5 cm and they had received 26.4, 3.6, and 1 Gy. It
was the patient with 1.5 cm of nodal disease who
we know suffered regional failure. As might be
anticipated, following these patients has been
particularly challenging.

Complications. One patient, discussed above,
who had external radiation prior to neck dissec-
tion, suffered a small wound breakdown at the tri-
furcation that did not preclude brachytherapy
treatment. One patient suffered an intraoperative
carotid laceration 8 months after treatment with
74.4 Gy and concurrent chemotherapy. The ca-
rotid was repaired intraoperatively, and the
patient was brought back to the operating room 6
months later with 2.5 cm of disease. The patient
underwent further surgery, and the catheters
were then inserted by the radiation oncology team
and the brachytherapy was tolerated without inci-
dent. A third patient underwent surgery and
insertion of brachytherapy catheters but did not
receive brachytherapy because the wound became
infected and the catheters were removed prior to

Table 1. Initial treatment.

Neck

disease, cm

No. of

catheters

Months from

brachytherapy to

completion of XRT

Dose

of XRT, Gy

Concurrent

chemotherapy

Regional

control

8 5 4.3 70.2 Yes Yes

5 6 3.5 41.4 No Yes

11 7 3 59.4 Yes Yes

6.5 5 4.2 64.8 No Yes

7 5 3.5 64.8 No Yes

5 (1spillage) 6 2.4 59.4 No Yes

12 6 21.5 64.8 No Yes

15 6 3.1 70.2 Induction No

6 6 2.7 59.4 No Yes

8 10 2.6 50.4 Yes Yes

10 8 3 54 Yes No

6.7 7 2.4 50 Yes Yes

Abbreviation: XRT, external radiation therapy.

Table 2. Late-recurrence patients.

Neck

disease, cm

No. of

catheters

Months from

completion of XRT to

brachytherapy

Dose of

XRT, Gy

Concurrent

chemotherapy

Regional

control

4.0 7 5.1 59.4 No Yes

2.1 6 19.1 74.4 Yes Yes

4.7 6 16.4 59.4 No Yes

9.0 10 6.7 50.4 No Yes

3.5 4 7.3 74.4 Yes No

4.0 5 20.3 66.6 No No

Abbreviation: XRT, external radiation therapy.
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treatment. That patient was omitted from efficacy
analysis.

DISCUSSION

Brachytherapy via high dose after loading to a
dose of 20 Gy in 10 BID fractions at the time of
neck dissection has been well tolerated. We had
previously reported8 5 wound complications in 9
patients undergoing HDR brachytherapy for head
and neck cancers, but in 3 of those cases the
tongue or infratemporal fossa also required
implant and the wound complication was in the
suture line of the primary resection and was
handled successfully with local wound care. Of
the 2 patients who had neck dissections, both
were undergoing salvage surgery and brachyther-
apy after neck irradiation, and within 3 months of
the neck dissection and brachytherapy, both
wound infections were shown to be due to tumor
recurrence. Of particular note, there have been no
carotid complications attributable to the brachy-
therapy in either series or in our experience.

The use of pectoralis major skin flaps may rep-
resent a surgical refinement that makes the
implant safer.

Our results suggest that the treatment strat-
egy of initial neck dissection and HDR brachy-
therapy followed by external radiation with or
without concurrent chemotherapy has shown
encouraging results for patients presenting with
massive nodal disease. One of our regional failure
patients had concomitant primary failure, which
raises the age-old question of primary reseeding of
the node, and the other regional failure patient
had brachytherapy aborted because of the devel-
opment of metastatic disease.

Many authors have recommended the routine
use of neck dissection in combination with exter-
nal radiation therapy and chemotherapy for N3
disease.9,10 In a retrospective review of patients
treated with concurrent cisplatin and 5-fluoroura-
cil, external radiation and a neck dissection for 26
of the 29 N3 patients, the regional control was
89.7%.11 Another experience9 with N3 patients on
3 consecutive phase II concurrent chemoradiation
protocols found that for 20 of the 27 N3 patients
who underwent neck dissections, there was only
1 neck failure. Of course for all of this nonrandom-
ized data, selection bias remains a persisting
issue, and the high regional control rates quoted
would fall if the 3 and 7 patients, respectively, who
did not undergo neck dissections for their N3 dis-
ease were included. What is difficult to demon-

strate is that because we believe in the ability of
brachytherapy to control disease, even when mar-
gins are suboptimal, we have expanded the
patient population on whom we are willing to per-
form a neck dissection.

In 1988, Byers et al7 demonstrated that for
patients with N0 disease undergoing partial neck
dissections, the primary regional failure pattern
was to fail in the dissected site. Since external
radiation therapy improves regional control after
a positive neck dissection,6 it is logical to hypothe-
size that the addition of brachytherapy to the
freshly dissected surgical bed would improve re-
gional control even for massive disease where the
surgical margin, particularly as related to the ca-
rotid bed, is suspect.

What cannot be concluded is that improve-
ment in regional control will improve overall sur-
vival. Even in very large randomized trials12

where locoregional control is improved by 24%,
gains in disease-free and overall survival have not
been demonstrated.

For patients with massive nodal disease who
are not compliant with recommendations for
external radiation therapy, the approach of neck
dissection with high-dose brachytherapy would
seem rational. We lack the data to demonstrate
efficacy but believe we have demonstrated safety.

For recurrences after a 3-month disease-free
interval, regional control with 6 patients appears
promising, but further experience is necessary.

Proof of efficacy is best achieved by prospec-
tive, randomized trials. Brachytherapy is a
technique that requires equipment, effort, close
coordination, and experience, and the number of
centers available to participate in randomized tri-
als is limited. It is unclear if a randomized
trial to document the effects of brachytherapy can
be successfully completed, but further work
in this area, by other centers, would be most
appreciated.
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