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ABSTRACT

Background
The objective of this study was to evaluate the effectiveness and safety of our careful observational strategy and neck dissections
and the accuracy of ultrasound-guided fine-needle aspiration cytology, and to determine the prognostic factors for outcome and
regional control after primary chemoradiation. Diagnostic evaluation of the regional status after concurrent chemoradiation for
advanced head and neck cancer remains difficult, and the indications for a salvage neck dissection and its extent are not clearly
defined.

Methods
In a series of 540 patients, there was suspicion of regional residual or recurrent disease after chemoradiation in 61 patients who
underwent 68 salvage neck dissections and 68 patients who were considered unresectable. For the patients with salvage neck
dissection, the accuracy of ultrasound-guided fine-needle aspiration cytology was determined. Disease control in the neck,
disease-specific and overall survival, and parameters that may have prognostic value for the outcome were evaluated.

Results
Neck dissection specimens contained viable tumor in 26 (43%) patients. Of these, 13 had selective neck dissections and 13
modified radical neck dissections. Ultrasound-guided fine-needle aspiration cytology had a sensitivity of 80% and specificity of
42%. Nine patients developed a regional recurrence after salvage neck dissection (5 located in contralateral neck). Five-year
regional control and overall survival rates were 79% and 36%, respectively. Significant prognostic factors for overall survival were
surgical margins and residual versus recurrent disease  in multivariate analysis.

Conclusion
Considering the good regional control rate and the high rate of unnecessary neck dissections with a theoretical planned neck
dissection strategy, we conclude that a careful observational strategy is worthwhile and safe. For the evaluation of radiation
treatment response, ultrasound-guided fine-needle aspiration cytology has a low specificity. © 2009 Wiley Periodicals, Inc. Head
Neck, 2009
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A combination of concurrent chemotherapy and radiotherapy has become the treatment of choice for many patients with advanced
head and neck squamous cell carcinoma, with significantly improved locoregional control and overall survival compared with
radiotherapy alone.[1][2] These patients were often seen with advanced disease in the neck. Treating these patients goes along
with several dilemmas. One of these includes the decision whether a planned neck dissection, for pretreatment N2-3 disease in the
neck, or a salvage neck dissection for residual disease in the neck should be performed.[3] Although postchemoradiation planned
neck dissection is routine in many institutions, it is often considered as overtreatment  because in the majority of neck dissection
specimens no viable tumor is found.[4-9] Furthermore, it delivers additional morbidity to patients who have already been subjected to
severe toxicity during chemoradiation.[10-12] As a consequence, there is a tendency to perform postchemoradiation neck
dissections only if indicated by posttreatment diagnostic (clinical, radiologic, and/or cytologic) evaluation of the neck.[13-17]

The advantage of limiting neck dissection to patients with residual neck disease 6 to 8 weeks posttreatment is that overtreatment is
reduced. However, chemoradiation interferes with a reliable assessment of regional response because of treatment-induced fibrosis,
necrotic lymph nodes without tumor, and false cytologic results. Particularly in patients with substantial nodal tumor volumes,
differentiation between scarred and partially necrotic lymph nodes tissue and residual metastases can be difficult.[3][18] If the
decision to perform a neck dissection has been made, the next dilemma is determined by the extent of the neck dissection that
needs to be performed, because evidence is emerging that selective neck dissection (SND) may be sufficient if it is highly likely that
it removes the metastatic process entirely.[19][20]

Over the years, ultrasound-guided fine-needle aspiration cytology in combination with palpation and routine posttreatment CT or
MRI has been used as diagnostic tools in our institutes to decide whether a salvage neck dissection is indicated. For untreated
necks, the reported accuracy of ultrasound-guided fine-needle aspiration cytology is high, but, to our knowledge, no previous
studies have been done to evaluate the accuracy of ultrasound-guided fine-needle aspiration cytology in the detection of lymph
node metastases after nonsurgical treatment.[21-25]

In this study, we investigated the effectiveness and safety of our careful observational strategy and neck dissection as determined
by regional control and overall survival and the reliability of ultrasound-guided fine-needle aspiration cytology. We also determined
the prognostic factors for outcome.

MATERIALS AND METHODS

From November 1996 until November 2005, 540 patients with advanced head and neck squamous cell carcinoma were treated with
concomitant chemoradiation in The Netherlands Cancer Institute and the VU University Medical Center. This retrospective study
included patients who were treated by 5 different schemes of chemoradiation. Two hundred seven patients were treated according
to the intraarterial chemoradiation schedule consisting of 4 consecutive weekly selective intraarterial infusions of cisplatin (150
mg/m2), followed by intravenous sodium thiosulfate rescue combined with simultaneous radiotherapy according to the RADPLAT
protocol.[26-28] One hundred sixty-one patients were treated with concomitant intravenous administration of 3  100 mg/m2 on day
1, 22, and 43, and 119 patients with a low-dose intravenous concomitant scheme (daily 6 mg/m2 cisplatin, 20 courses).[29] All
patients were irradiated daily for 6 to 7 weeks to a total dose of 70 Gy (2 Gy per fraction, 5-6/wk). Fifty-three patients were treated
according to the European Organization for Research and Treatment of Cancer (EORTC) 24954 trial,[30] 24 with an alternating
scheme (cisplatin 20 mg/kg and 5-FU 200 mg/kg IV in week 1, 4, 7, 10; radiotherapy in week 2, 3, 5, 6, 8, 9, total dose 60 Gy), and
29 with a sequential scheme (cisplatin 100 mg/kg and 5-FU 1000 mg/kg IV, 4 courses, followed by 7 weeks radiotherapy, total dose
70 Gy). Both sides of the neck were irradiated in all patients, regardless of the lymph node status. Four hundred eight patients had
evidence of neck node metastases before treatment. Treatment evaluation was performed 6 to 8 weeks after completion of
chemoradiation. To measure response to therapy, the treatment results were evaluated by clinical examination, ultrasound-guided
fine-needle aspiration cytology, MRI, and/or CT. During routine regular follow-up, imaging or ultrasound-guided fine-needle
aspiration cytology was repeated if indicated. Positive cytology was defined by at least strong suspicion of viable tumor cells in the
smear (all other cytologic findings, eg, necrotic [tumor] cells, were defined as negative). Immunocytochemical staining was not used.
All patients with suspicion of persistent or recurrent lymph node metastases and who were considered operable underwent a neck
dissection. Lymph node metastases were defined persistent when diagnosed within 3 months and recurrent when diagnosed at
least 3 months after chemoradiation. Median follow-up was 18 months (range, 0-98 months). Minimum follow-up after completion of
the chemoradiation was 1 year or until the patient died. Neck dissections were performed 6 to 87 weeks after completion of
chemoradiation.

The extent of the neck dissection was based on posttreatment clinical and radiologic evaluation. SND (levels I-III or II-IV) was
performed for removal of limited residual mass in the neck; a modified radical neck dissection (MRND) was performed for removal of
multiple or extensive residual metastases.

Using follow-up and histopathologic examination of the neck dissection specimen as reference standard, the sensitivity, specificity,
positive and negative predictive values, and overall accuracy were calculated for ultrasound-guided fine-needle aspiration cytology.
Two independent groups were compared using the chi-square test. Regional control and overall survival were calculated by the
Kaplan-Meier method from the day of the neck dissection. Univariate analysis (log-rank test) was performed to determine the
predictive value of the following variables for regional control and overall survival: primary tumor site, pretreatment T classification,
pretreatment N classification, chemoradiation schedule, extent of neck dissection, pathologic examination of the surgical specimen,
and residual versus recurrent disease ( 3 or >3 months after chemoradiation). A multivariate analysis (Cox regression, Wald test)
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and residual versus recurrent disease ( 3 or >3 months after chemoradiation). A multivariate analysis (Cox regression, Wald test)
was performed to determine independent factors for overall survival after concurrent chemoradiation. Statistical analyses were
carried out using SPSS 14.0.

RESULTS

Unresectable Recurrences/Residual Disease Group
Of the 540 patients, 68 had an unresectable regional residue (n = 40) or unresectable regional recurrence (n = 28) after
chemoradiation. Of 68 patients, 18 had N3 disease. Twenty-three of 28 patients with a regional recurrence were considered
unresectable because they also had an unresectable local recurrence (fixation of the deep muscles of the neck or prevertebral
fascia, invasion of base of skull, involvement of Eustachian tube, or invasion of vertebrae; n = 15) or distant metastases (n = 8).
Three patients had an unresectable regional recurrence (encasement of common or internal carotid artery) without local or distant
disease. Two other patients were found inoperable because of a poor general physical condition. The interval between
chemoradiation and presentation of the unresectable recurrence varied from less than 3 months (n = 3), 3 to 6 months (n = 4), 6 to
12 months (n = 9), 12 to 24 months (n = 9) to more than 24 months (n = 3).

Pretreatment Staging Versus Recurrences
The chance of developing a regional recurrence or persistent disease was 11% for a N0-N1 neck and 32% for a N2-N3 neck (Table
1, Figure 1). Of the patients with a N0-N1 neck before treatment, 7 (3.5%) eventually underwent a neck dissection, in comparison to
54 (16%) of the patients with a N2-N3 neck.

Figure 1. Flow diagram regional neck nodes.
[Normal View 39K | Magnified View 99K]

 
Table 1. Classified per N classification before chemoradiation: total number of patients with

chemoradiation and number and percentage of regional residues and recurrences (total, with
and without salvage neck dissection)

N
classification

Total (no. of
patients)

Recurrences
total

Recurrences treated by
neck dissection

Recurrences not treated
by neck dissection

No. of patients
(%) No. of patients (%) No. of patients (%)

N0 132 6 (4.5) 3 (2.3) 3 (2.3)
N1 70 16 (22.9) 4 (5.7) 12 (17.1)
N2a 28 13 (46.4) 9 (32.1) 4 (14.3)
N2b 105 27 (25.7) 12 (11.4) 15 (14.3)
N2c 146 35 (24.0) 19 (13.0) 16 (11.0)
N3 59 32 (54.2) 14 (23.7) 18 (30.5)
Total 540 129 (23.9) 61 (11.3) 68 (12.6)

Neck Dissection Group
In total, 68 neck dissections for residual or recurrent disease in the neck in 61 patients were performed: 42 SNDs and 26 MRNDs.
The groups with SND and MRND did not show a statistical difference in prechemoradiation N classification or diameter of the
largest resected lymph node. The median interval between the last radiation and the salvage neck dissection was 14 weeks (range,
6-87 weeks). Forty-five patients underwent neck dissection for suspicion of residual and 16 patients for recurrent disease, which
was an SND in 30 patients (67%) and 7 patients (44%), respectively. After salvage surgery, the median follow-up period was 27
months (range, 0-95 months). Patient characteristics are summarized in Table 2.

 
Table 2. Characteristics of 61 patients with salvage neck dissection

Variables No. of patients % of patients
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Sex
   Male 51 84
   Female 10 16
Stage of disease
   III 4 7
   IV 57 93
T classification (before chemoradiation)
   T1 1 2
   T2 8 13
   T3 22 36
   T4 30 49
N classification (before chemoradiation)
   N0/1 7 11
   N2 9 15
   N2b 12 20
   N2c 19 31
   N3 14 23
Primary tumor site
   Oral cavity 6 10
   Oropharynx 34 56
   Hypopharynx 16 26
   Larynx 5 8
Chemoradiation schedule
   Intraarterial 27 44
   Intravenous 19 31
   Low dose 12 20
   EORTC alternating 1 2
   EORTC sequential 2 3

Residual/recurrent disease*

   Residual disease 45 74
   Recurrent disease 16 26
Ultrasound fine-needle aspiration cytology
   Positive 30 65
   Negative 16 35
Type of neck dissection
   Selective neck dissection 42 62
   Modified radical neck dissection 26 38

  * Residual disease = persistent lymph node metastases diagnosed within 3 months after
chemoradiation; recurrent disease = recurrent lymph node metastases diagnosed at least 3
months after chemoradiation.

Indications for neck dissections were a palpable mass and/or suspicion of persistent or recurrent lymph node metastases on MRI,
CT, or ultrasound-guided fine-needle aspiration cytology.

In 35 of 61 patients (41 necks), no viable tumor was detected at pathology. In 25 of these, necrotic remnants of metastases were
found. Residual or recurrent squamous cell carcinoma was histologically demonstrated in 26 patients (43%) (18 residual disease, 8
recurrent disease, p = .49), ie, 27 neck dissection specimens (14 SND, 13 MRND). In 23 of 26 patients (88%), the metastases were
found in the same levels as before treatment, representing the location of the largest lymph node metastases in 21 of these patients
(81%). In 3 patients (12%) the metastases were found outside the original metastatic level as judged clinically and radiologically. All
patients except 1 had residual or recurrent metastases in levels II-IV. Only 1 (2%) patient had a lymph node metastasis in level V.
Thirteen patients with SNDs (35%) and 13 with MRNDs (54%) had a neck dissection that contained viable tumor, which was not a
significant difference (chi-square test, p = .142).
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At pathologic examination, negative margins were obtained in 75% of patients with a tumor containing SND and 62% of patients with
a positive MRND (trend test, p = .74). Of 61 patients who underwent salvage neck dissection, 3 patients had residual disease after
incomplete resection. Six others developed a regional recurrence after neck dissection. In only 1 of these 6 patients, evidence for
viable tumor cells had been found at histopathologic examination of the previous neck dissection. In the other 5 patients, only
necrotic tissue was found in the neck mass. In 3 patients, the regional recurrence was the only site of recurrent tumor, whereas in
the other 3, synchronously or metachronously a local tumor recurrence occurred.

In 4 of these 9 patients, of whom 3 had an incomplete resection, the disease persisted or recurred in the operated neck. This
concerned a histopathologic irradical MRND in 2 patients, an irradical SND which was found unresectable intraoperatively, and a
SND without tumor in the specimen but with a recurrence more then a year after the neck dissection. Five other patients developed
a regional recurrence located in the contralateral neck, of whom 3 had originally a N2c neck with contralateral lymph node
metastases ranging from 0.9 to 1.0 cm. One of these 5 was treated with a contralateral neck dissection, and the other 4 were
unresectable.

When reviewing the indication for an SND or MRND, 41 heminecks (60%) were unnecessary because no viable tumor was found in
the resection specimen and no regional recurrence developed in the neck (except 1 patient with a regional recurrence 1 year after
neck dissection). Twenty-seven heminecks contained viable tumor (Table 3). Two MRNDs had close margins without regional
recurrence, indicating that an MRND was indeed correctly performed. Ten patients with an SND had negative margins without
regional disease in the follow-up, and for these patients an extended resection of an MRND seems not necessary. In the 7 patients
with positive margins, a more extended resection seems not indicated because: (a) a comprehensive neck dissection was already
performed, or (b) patients were diagnosed with a local recurrence or distant metastases within 2 months. For 8 patients with a
MRND containing positive lymph nodes in selected levels and without regional recurrence, an SND might be indicated in retrospect.

 
Table 3. Retrospective indication of type of neck dissection, based on number and level of
positive lymph nodes in resection specimen, resection margins, and regional residual and

recurrent disease

Patient
SND

MRND

Lymph
nodes

(number)

Lymph
nodes
(level) Margins

Residue
ipsilateral

Recurrence
ipsilateral Remarks

Retrospective
SND/MRND

3 MRND 2 2, 3 Close No No = MRND
4 SND 1 2, 3 Negative No No = SND
5 MRND 1 Unknown Close No No = MRND

12 SND 1 3 Negative No No = SND
13 MRND 1 3, 4 Negative No No MRND 

SND?
15 SND 3 4, 5 Negative No No = SND
21 SND 1 2, 3 Negative No No = SND
23 MRND 7 1, 2, 3, 4 Positive No No Distant

metastases, 1
month

Palliative*

24 SND 3 2, 3 Negative No No = SND
26 SND 1 2, 3 Negative No No = SND
27 SND 1 2 Negative No No = SND
28 SND

(R)
Unknown 2, 3, 4 Positive No No Distant

metastases, 2
months

Palliative*

28 SND
(L)

Unknown Diffuse Positive No No Distant
metastases, 2
months

Palliative*

34 SND 2 +
convolute

2, 3, 4 Positive No No Local
recurrence,
death, 6
months

Palliative*

35 SND Unknown 3 Negative No No = SND
39 MRND 1 4 Negative No No MRND 

SND?
43 SND 0 Unknown Positive Yes No Intraoperatively Palliative*
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43 SND 0 Unknown Positive Yes No Intraoperatively
unresectable

Palliative*

46 MRND 1 2 Negative No No MRND 
SND?

47 SND 1 2 Negative No No = SND
48 MRND 1 2 Positive Yes No Palliative*

49 MRND 7 2, 3, 4 Positive Yes No Palliative*

52 MRND 1 2 Negative No No MRND 
SND?

55 SND 1 3 Negative No No = SND
57 MRND Fibrotic

lesion
2, 3, 4 Negative No No MRND 

SND?
58 MRND 2 2, 3 Negative No No MRND 

SND?
59 MRND 3 2, 3, 4 Negative No No MRND 

SND?
61 MRND 4 2, 3 Negative No No (M)RND 

SND?

   Abbreviations: R, right hemineck; L, left hemineck.
  * Palliative = positive margins without consequences for type of neck dissection because of:
(a) unresectable regional disease, or (b) death by local disease or distant metastases within 2
months.

Model of Planned Neck Dissection Strategy
To retrospectively estimate what the effect of a planned neck dissection strategy would have been, we developed a model. Patients
with unresectable residual disease or a poor general physical condition could not have undergone a planned neck dissection and
were therefore excluded from the calculations (42 patients). The other patients with unresectable recurrences might have benefited
from a planned neck dissection, just as the patients with an incomplete resection during salvage neck dissection (with neck
dissections 4 to 9 months after chemoradiation). This group with possible benefit from a planned neck dissection strategy
constitutes 5.8% of all patients (29/498); 5.2% in the N0-N1 group and 6.2% in the N2-N3 group (see Figure 1). The percentage of
unnecessary neck dissections (regional disease-free patients) would have been 82.5% for the total group (411/498) and 92.8% and
76% for the N0-N1 and N2-3 group, respectively. For the patients who underwent a neck dissection (incomplete resections not
included) for a regional residual disease or recurrence (11.7% of the total group [58/498]; 2.0% N1-N2, 17.8% N2-N3), no clear
benefit or disadvantage was found retrospectively.

Ultrasound-Guided Fine-Needle Aspiration Cytology
Of the 61 patients, positive ultrasound-guided fine-needle aspiration cytology results were achieved in 30 and negative results in 16
patients. In 15 patients no ultrasound-guided fine-needle aspiration cytology was performed as the clinical or imaging evidence of
metastasis was convincing.

Twelve (40%) of 30 patients with positive ultrasound-guided fine-needle aspiration cytology had histologically proven residual
disease in the neck dissection specimen (true positive). With the ultrasound-guided fine-needle aspiration cytology 3 (19%) of 16
negative aspirates were false negative. The sensitivity, specificity, positive predictive value, negative predictive value, and overall
accuracy of ultrasound-guided fine-needle aspiration cytology were 80%, 42%, 40%, 81%, and 57%, respectively (Table 4). There
was no significant relation between the time interval between radiotherapy and ultrasound-guided fine-needle aspiration cytology
and the presence (mean, 15.5 weeks) or absence (mean, 14.8 weeks) of viable tumor in the neck dissection specimen (independent
t test, p = .91).

 
Table 4. Diagnostic accuracy of ultrasound-guided fine-needle aspiration cytology

Pathology neck
dissection

+ - Total

Ultrasound-guided fine-needle aspiration cytology + 12 18 30
- 3 13 16

Total 15 31 46
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Total 15 31 46
Sensitivity Specificity PPV NPV Overall

accuracy
Ultrasound-guided fine-needle
aspiration cytology

80% 42% 40% 81% 57%

   Abbreviations: PPV, positive predictive value; NPV, negative predictive value.

Survival and Regional Disease-Free Survival
Of the whole patient group of 540 patients, after chemoradiation, 76% (411/540) remained free of regional disease during follow-up
(5-year regional control rate of 71%, analyzed from the last radiation date). The 5-year regional control from the date of salvage
neck dissection for the neck dissection study group of 61 patients was 79%. The 5-year regional control was 77% after SND and
90% after MRND, but this difference was not statistically significant (log-rank test, p = .70), and neither was the difference between
residual (77%) and recurrent disease (86%) (log-rank test, p = .77). All other variables were not predictive for regional control as
well. Therefore, a multivariate analysis was not performed.

The 5-year overall survival for the total study group was 36% (see Figure 2). Univariate analysis demonstrated that the type of neck
dissection (log-rank test, p = .04), histologic demonstration of viable squamous cell carcinoma in the neck dissection (log-rank test, p
= .03; Figure 3) and surgical margins (log-rank test, p < .001) were significant prognostic factors for overall survival (Table 5). In a
multivariate Cox-regression analysis with the variables: tumor viability, pretreatment T and N classification, type of neck dissection,
surgical margins, and chemoradiation scheme, the surgical margins and residual or recurrent disease  emerged as the only
significant prognostic factors for overall survival (p < .001; hazard ratio, 0.098; 95% CI, 0.040-0.240; and p = .03, respectively).
Patients with recurrent disease had better outcome than patients with residual disease. The presence of viable tumor cells and the
type of neck dissection both showed a trend when analyzed in the subgroup of patients with negative surgical margins, but lost their
significance in multivariate analysis of the total group (p = .61 and p = .06, respectively).

Figure 2. Overall survival of selective neck dissection (SND) group, modified
radical neck dissection (MRND) group, and all patients. Log-rank test
comparing the SND group and MRND group was statistically significant (p =
.04).
[Normal View 19K | Magnified View 57K]

Figure 3. Overall survival of patients with viable tumor in specimen and
patients without viable tumor in specimen. Log-rank test comparing both
groups was significantly different (p = .03).
[Normal View 17K | Magnified View 51K]

 
Table 5. Univariate analysis and multivariate analysis for overall survival

Variable

p value

Univariate Multivariate

T classification .75 .81
N classification .33 .47
Chemoradiation scheme .17 .43
Tumor site .96 .29
Tumor stage .70 .70
Residual/recurrent disease .08 .03
Viable tumor .03 .61
Type of neck dissection .04 .06
Surgical margins <.001 <.001
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DISCUSSION

One of the major controversies today in head and neck oncology concerns the question of planned neck dissection or a salvage
procedure after chemoradiation. Currently there are no well-designed randomized trials available that demonstrate the benefit of 1 of
the 2 surgical approaches. A tendency of beneficial effects of planned neck dissection has been observed, but this finding is not
supported by strong statistical significance.[31] Goguen et al[32] retrospectively investigated 55 patients in a nonrandomized way,
who underwent a neck dissection after concurrent chemoradiation. Patients with N2 disease had no benefit of a routine planned
neck dissection. When patients with and without a neck dissection after a complete clinical response (indicated by physical
examination and imaging studies) were compared, there was no survival benefit performing a planned neck dissection. Several
years ago, Mendenhall et al[33] reported that planned neck dissection was not needed for patients with N0-N1 disease who
underwent radiotherapy or for patients with N2 disease, when chemotherapy was added to radiotherapy. This was confirmed by
Argiris et al.[34] They found better results for planned neck dissection only in patients with N3 disease or a salvage neck dissection
in patients without clinical complete response. These studies underline the importance to select patients for a neck dissection, but it
remains unclear whether N2 disease should be the cutoff point for planned surgery. In our study, pretreatment N classification
seemed to be correlated with the chance to develop a neck recurrence. Thirty-two percent of the patients with an N2-3 neck
pretreatment had residual or recurrent regional disease, compared with 11% of the patients with an N0-1 neck. Richey et al[35]
reported that patients with initial N3 disease had a lower survival following attempted salvage surgery. We could not confirm this in
our study.

In total, 129 of 540 patients had a neck recurrence, of whom 61 were suitable for a salvage neck dissection and 68 patients were
considered unresectable at the time of decision for surgery. In 42 of these 68 patients, a planned neck dissection would not have
prevented the neck disease to become unresectable because: (a) the regional residual disease was unresectable at the end of
chemoradiation or (b) the patient was inoperable because of severe comorbidity. For the other 26 patients, it is difficult to assess
whether they would have benefited from a planned neck dissection, but in these patients early neck dissection could possibly have
improved resectability. While early detection of 15 local recurrences in this group of 26 patients might have changed the treatment
for patients with initially functionally unresectable disease, this would not have changed the treatment for technically unresectable
disease. In 8 other patients, distant metastases occurred at a later stage as well, and it is impossible to estimate whether these
could have been prevented by early neck treatment.

When analyzed in our model, this resulted in a percentage of 6% who might have benefited from a planned neck dissection, while
this planned neck dissection would have been unnecessary in 76% of the patients with N2-N3 disease. For patients with N0-N1
neck the number of unnecessary neck dissections is even higher (92.8%). Together with the relatively good regional control rate,
this leads us to the conclusion that our watch and careful observational strategy has an acceptable outcome, and that a planned
neck dissection strategy would have resulted in considerable overtreatment.

Although in this series a relatively good regional control rate is obtained, we realize that, on one hand, probably still some
unnecessary neck dissections were performed and, on the other hand, in some patients a delay has occurred by not performing a
routine neck dissection. Especially in N2-3 disease, the chance of a regional residue or recurrence is over 30% and such a high risk
should be considered in decision making. As a consequence, in these patients we now perform a neck dissection in case of doubt
on the response in the neck at imaging or clinical examination. We do not recommend routine planned neck dissections in case of a
complete response because this would result in a high percentage of unnecessary neck dissection.

In this study, patients with neck dissections for both residual and recurrent regional disease were included. Residual disease was
shown to be a significant independent predictor for a worse overall survival and might influence decision making for planned neck
dissection, realizing that regional control and percentage of viable tumor containing neck dissection specimens were not significantly
different from patients with recurrent disease.

It is surprising that only 8 of 16 patients who showed evidence of recurrent disease had histologically positive tumor in the specimen.
Clinical evidence of a suspicious neck swelling could be explained by postchemoradiation swelling of lymph nodes, necroses, and
false-positive ultrasound-guided fine-needle aspiration cytology. The possible severe consequences of missing and not treating a
regional recurrence will also play a role, by decreasing the threshold to perform a neck dissection when a recurrence is not proven.

Postchemoradiation Evaluation
We evaluated the accuracy of ultrasound-guided fine-needle aspiration cytology and found a sensitivity of 80% but a specificity of
only 42%. Ultrasound-guided fine-needle aspiration cytology used for the N staging before treatment was reported to establish an
accuracy of 86% to 97% with high specificity (83% to 100%).[21-24][36] Knappe et al[23] concluded that specificity was negatively
influenced by misinterpretation of the smears by a less-experienced pathologist. When the N0-neck was observed with ultrasound-
guided fine-needle aspiration cytology during follow-up, a sensitivity of 50% to 92% and a specificity that approaches 100% was
found.[25][37-39] Considering the high specificity of ultrasound-guided fine-needle aspiration cytology when used for detection of
lymph node metastases in untreated necks, it seems that the low specificity in this study is attributable to the effects of
chemoradiation. To our knowledge, no other reports on this phenomenon are published.

The incidence of viable residual tumor cells in 43% of the neck dissection specimens is in agreement with the reported incidences in
the literature, ranging from 29% to 56%.[3][18][40-42] One should realize, however, that pathologists only look at a limited number of
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the literature, ranging from 29% to 56%.[3][18][40-42] One should realize, however, that pathologists only look at a limited number of
slides, with the consequence of missing viable micrometastases.[43] Moreover, the clinical meaning of finding only necrotic tumor
cells is not known.

Increasing evidence exists that FDG-PET might be a valuable modality to evaluate response of the neck after chemoradiation.
Brkovich et al[17] and Pordeddu et al[44] found a high negative predictive value of FDG-PET for diagnostic evaluation of the lymph
nodes after chemoradiation. Results of PET are promising, but the accuracy seems to be dependent on the interval between
treatment and imaging. A minimum interval of 8 weeks seems advisable.[44-47] FDG-PET-CT might increase this accuracy
further.[48]

Selective or Modified Radical Neck Dissection
The type of neck dissection is another difficult area of discussion. Although patient selection certainly played a role, in this series the
overall survival was significantly better for patients with an SND (p = .04) in univariate analyses, but this lost significance in
multivariate analysis (p = .06). This is most likely the result of a bias caused by pretreatment N classification, although this was not
statistically different for both groups. In the majority of cases, an SND was performed for removal of 1 residual mass. Robbins et
al[20] also reported a better regional control and overall survival for patients who underwent an SND compared with patients who
underwent an MRND. Recently he described promising results of superselective neck dissection for patients with persistent nodal
disease confined to 1 level.[49] It seems therefore not necessary to perform a comprehensive neck dissection in cases with limited
residual or recurrent disease. However, the observed trend of better regional control after MRND (5-year regional control rate
MRND 90%, SND 77%, p = .70) indicates that decisions for SND should still be made with caution. When it is unclear which neck
levels are involved, a MRND is recommended.

CONCLUSION

Considering the good regional control rate in this study and the high rate of unnecessary neck dissections with a theoretically
planned neck dissection strategy, we conclude that a careful watch-and-wait strategy is worthwhile and safe. Regarding overall
survival, patients with recurrent disease seem to benefit more from this strategy than patients with residual disease.

Because the rate of residual or recurrent disease is high in N2-3 necks, in these patients we now perform a neck dissection in case
of doubt on the response in the neck at imaging or clinical examination. In a selected patient group it seems safe to perform a SND,
although this decision should be made with caution. Compared with untreated necks, specificity of ultrasound-guided fine-needle
aspiration cytology is significantly lower after chemoradiation, making this technique less reliable in these patients. More reliable
detection techniques of regional recurrences are therefore needed.
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