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ABSTRACT
The purpose of the research was to evaluate postoperative complications, functional outcome
and survival after salvage laryngectomy. Second, to evaluate the management of the neck in
combination with a laryngectomy in this group of patients. A retrospective analysis of all patients
who underwent total laryngectomy for residual or recurrent squamous cell laryngeal carcinoma
after (chemo)radiotherapy between November 1990 and June 2007 was performed. Of the 120
patients that were included, the complication rate was 56% (33% major and 23% minor). In
univariate analyses, T-stage (p = 0.05), bilateral neck dissection (p = 0.09) and ASA score (p = 0.08)
showed a trend for postoperative major complications. Lymph node metastases were found in
26% of the neck dissection specimens, with a trend towards more regional disease at higher initial
N-stage (p = 0.06) and T-stage (p = 0.08). Five-year disease specific survival was 58%. In univariate
analyses pre-operative chemoradiation (vs. radiation) (p = 0.0001), N3 neck (p = 0.001) and
positive surgical margins (p = 0.02) were significant predictors for a worse disease specific survival,
but only positive surgical margins (p < 0.001) maintained significance in multivariate analysis.
Eighty-seven percent of the patients were able to produce speech using a voice prosthesis, and
84% of the patients were able to have a ‘normal’ or ‘soft’ diet. There was an almost significant
increase in mean body mass index (BMI) 6–12 months postoperative (p = 0.057). Laryngectomy
after radiotherapy offers good survival, with a substantial risk of complications and good
functional outcome.
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INTRODUCTION
Radiotherapy is the mainstay of treatment for most laryngeal carcinomas except the very early and
late stages (1). However, a substantial number of patients will need salvage surgery for residual or
recurrent disease after (chemo)radiotherapy (2-9). It is well recognized that surgery after (chemo)
radiotherapy carries the risk of complications with sometimes disappointing salvage rates (6,9-20).
Total laryngectomy or laryngopharyngectomy remains the standard treatment for salvage after
radiotherapy, while partial laryngectomy is reserved for very few selected cases.
Management of the clinically negative neck in this setting remains subject of debate. The rate of
occult metastasis at salvage laryngectomy for patients with a clinically negative neck is reported to
be 10–14% for glottic and 20–28% for supraglottic tumors (21-23).
The present study aims to review the results in patients who underwent salvage total laryngectomy
for residual or recurrent disease after prior (chemo)radiotherapy in a large tertiary referral centre.
We evaluated postoperative complications, neck management, survival and functional outcome.
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PATIENTS AND METHODS
In 120 patients who were diagnosed with residual or recurrent laryngeal cancer after prior (chemo)
radiotherapy, laryngectomy was performed in the period 1990–2007. Patient, tumor and treatment
characteristics were recorded for these patients. The median interval between radiotherapy
and detection of residual or recurrent tumor was 8.7 months (range 1.7–34 months). Patients
with indications other than recurrent or persistent cancer were excluded. Details of the primary
tumor were shown in Table 1. The median age at the time of the start of (chemo)radiotherapy
was 62 years (range 40–87 years). Most patients (n = 114; 95%) had received radiotherapy as
a single treatment modality, whereas 6 patients had received combined chemotherapy and
radiotherapy. Radiotherapy was given in a schedule of daily 2 Gy with a total dose of 70 Gy (range
58–74 Gy). Chemotherapy consisted of cisplatin (100 mg/m2), with or without 5-FU (1000 mg/
m2). Information about the presentation of the residual or recurrent disease was retrospectively
recorded from the patients charts: symptomatic or asymptomatic disease and detection during
outpatient consultations.
The ASA (American Society of Anesthesiologists) score was used as parameter of comorbidity
(24). Postoperative complications were classified as (a) none, (b) minor, and (c) major. Minor
complications were those that needed no or minor interventions. Major complications were
those that needed surgery or admission on the intensive care unit or those that led to death.
Complications were designated as perioperative if they occurred within the first 30 days
postoperative and as late term if they were diagnosed more than 30 days after laryngectomy.
Functional outcome included nutritional intake (normal, soft, liquid, oral nutritional supplements
and nasogastric tube or gastrostomy), postoperative (change in) BMI and speech. Information was
based on information from the clinical notes at the interval 6–12 months postoperatively.
Statistical difference between two independent groups was calculated by the Chi-square test. The
Trend test was used where appropriate. Statistical difference between two paired samples was
tested with the paired T-test. Survival analyses were performed with the Kaplan–Meier method
(log-rank test). Multivariate analysis of survival was performed with Cox regression, multivariate
analysis of complications with logistic regression. Statistical analyses were carried out using SPSS
15.0 (SPSS, Chicago, USA).
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Table 1. Patient, previous tumor and treatment, and salvage laryngectomy details.
N
Sex
Male
Female
Primary site (before radiotherapy)
Supraglottic
Glottic
Subglottic
T-stage (before radiotherapy)
T1
T2
T3
T4
N-stage (before radiotherapy)
N0
N1
N2a
N2b
N2c
N3
(Chemo)radiotherapy
Radiotherapy
Chemoradiotherapy
Pharyngectomy
No
Partial
Total
Thyroidectomy
No
Hemi
Total
Neck dissection
No
Unilateral
Bilateral
Paratracheal lymph node dissection
No
Unilateral
Bilateral
Flap reconstruction
No
Yes
Voice prosthesis
No
Yes, primary
Yes, secondary
Histopathology
Negative margins
Positive margins

N
120

%

105
15

88
12

40
79
1

33
66
1

24
58
23
15

20
48
19
13

104
10
0
3
3
0

87
8
0
3
3
0

114
6

95
5

0
115
5

0
96
4

6
104
10

5
87
8

15
57
48

12
48
40

44
42
34

37
35
28

101
19

84
16

13
103
4

11
86
3

108
12

90
10

7

125

Chapter 7

RESULTS
In 66% of the patients recurrent disease was symptomatic. Eighty-five percent of tumors were
detected at a regular visit. At the time of laryngectomy, 34% of the patients smoked and 28%
used more than moderate amount of alcohol (on average > 2 units/day). The median age at
laryngectomy was 63 years (range 42–88 years). Patients were classified as ASA II (67%) and ASA
III (33%).
Table 1 represents the details of surgery. A voice prosthesis was inserted during laryngectomy in
103 patients (86%), and secondary in another 4 patients (3%) with a median interval of 7.9 months
(range 2.3–14.3 months) after laryngectomy. Flaps used during total laryngectomy were pectoralis
major (n = 19) and free radial forearm (n = 1). Thirteen patients (11%) received post-operative reirradiation with a median dose of 60 Gy (range 50–70 Gy).
Of the 67 patients (56%) with post-operative complications, 40 (33%) had major complications.
Mortality related to postoperative complications was 3% (3 patients, 1.4–6.5 months after
laryngectomy). Most surgical interventions were (secondary) flap reconstructions for wound
healing problems and neopharyngeal dilatations. In Table 2 and Fig. 1 the type of complications
and the interval after laryngectomy at which they occurred are shown. Fistulas were the most
frequently seen complication (n = 36; 30%), appearing mainly within the first 2 weeks after
surgery. Airway problems (pneumonia, tracheitis) were seen throughout the follow-up period,
whereas swallowing problems were mainly late complications (requiring dilatation). The following
other complications occurred: cardiovascular, abdominal (gastric bleeding, ileus), and systemic
complications, and femur fracture caused by a fall. Univariate analysis demonstrated that the
variables advanced Tstage (p = 0.053), ASA score (p = 0.084) and neck dissection (p = 0.089)
showed a trend towards the development of major complications (Table 3). In a multivariate
logistic regression model no significant independent predictors of major complications were
identified. Complications, major complications or fistulas were not increased after re-irradiation.
Moreover, most complications developed before radiotherapy was started.
Table 2. Post-operative complications (more than one complication per patient possible).
Total-number
(N)

Percentage
(%)

Early
(N)

Late
(N)

Pharyngocutaneous fistula

36

30

28

8

Wound dehiscence

8

7

7

1

Wound infect

1

1

1

0

TE-fistula re-operation

6

5

0

6

Haemorrhage

8

7

4

4

Swallowing problems

9

8

0

9

Airway problems

10

8

4

6

Other complications

11

9

5

6

Total

89

Complications

TE-fistula=trachea-esophageal fistula
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Fig. 1. Cumulative number of complications within the first 30 days after laryngectomy in days (a), and after
30 days post-laryngectomy in months (b). The category ‘wound problems’ is comprised of ‘fistula’, ‘wound
dehiscence’ and ‘wound infection’. TE fistula: problems with tracheo-esophageal fistula.

Of the 120 patients, 40 (33%) underwent unilateral and 31 (26%) bilateral neck dissections: 34
(modified) radical neck dissections and 68 selective neck dissections (level II–IV). Seventy-six
patients underwent unilateral (n = 42) or bilateral (n = 34) paratracheal lymph node dissection.
127

Chapter 7

High N-stage (p = 0.06) and T-stage (p = 0.08) of the initial tumor and tumor site did not significantly
predict involvement of the neck. Of the patients with initially staged T1-2N0 carcinoma, 15% had
ipsilateral and 7% contralateral metastases detected in the neck dissection specimens or during
follow-up while their primary site was controlled. For patients with T2N+ or T3-4 staged carcinoma
these figures were 27% and 16%, respectively. Of the 27 tumor positive neck dissections (19 ipsiand 8 contralateral), 5 were selective neck dissections, all with negative margins. Of the 22 tumor
positive (modified) radical neck dissections, 1 ipsilateral and 1 contralateral neck dissection had
positive margins, and 16 specimens had metastases limited to levels II–IV.
Twenty-eight neck levels contained tumor in the ipsilateral and 12 levels in the contralateral lymph
node specimens, predominantly located in levels II, III and IV (Fig. 2). In three patients metastases
were found in the paratracheal lymph nodes; in two patients as a single localization, in one patient
combined with metastases in levels II and III.

Fig. 2. Anatomic localization of the 6 different lymph node levels of the neck. The numbers in the circles refer
to the number of patients with lymph node metastases in this level of the specimen.

Within 1 year after total laryngectomy 87% of the patients were able to produce speech by means
of a voice prosthesis, 9% used esophageal speech, 1% an electrolarynx and 3% used writing and
sign language to communicate. In the patient records of 94 patients (84%) the nutritional intake
after laryngectomy was described as ‘normal’ or ‘soft’ (68% and 16%, respectively). Eighteen
patients (16%) experienced serious intake problems: 4% used only liquids, 3% was dependent on
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oral nutritional supplements and 9% on a nasogastric tube or gastrostomy. No significant median
gain or loss in weight or change in body mass index (BMI) was found 6–12 months after the
operation (p = 0.057, mean BMI + 1.5 after 6–12 months).
Five year disease free control was 57% (local, regional and distant free of disease: 70%, 79% and
86%, respectively). Thirty-five patients (29%) had local recurrent disease after the salvage total
laryngectomy, in 12 patients combined with regional recurrence. Eight patients underwent a second
salvage operation: 6 a neopharyngectomy, and 2 a composite resection. Twenty patients (17%)
had regional recurrent disease after the salvage laryngectomy. One patient had residual disease
after an incomplete resection. No isolated regional recurrences were observed after selective neck
dissection (8/68 patients with selective neck dissection had received postoperative radiotherapy).
Five patients whose primary was controlled developed the recurrence in their nonoperated
neck (1 ipsilateral, 2 bilateral and 2 contralateral). Salvage neck dissection was performed in five
patients (25%), in 1 patient followed by radiotherapy. Five-year overall survival was 50% and
disease specific survival was 58%. Prior treatment with chemotherapy (p = 0.0001), higher N-stage
(p = 0.001) and positive surgical margins (p = 0.018) were significant predictive variables for worse
disease specific survival in univariate analysis (Table 3). In multivariate analysis positive surgical
margins (p < 0.0001) was a statistically significant (Cox regression, forward stepwise) predictor for
worse disease specific survival. Patients with re-irradiation for a locoregional recurrent disease
after salvage laryngectomy had an estimated 5-year disease free survival of 42% and overall
survival of 37%.
Table 3. Uni- and multivariate analyses for major postoperative complications and disease free survival
(p-value).
Variables

Major complications (p-value)

Disease free survival (p-value)

Univariate

Multivariate

Univariate

Multivariate

Gender

0.328

0.261

0.513

0.372

Primary tumor site

0.169

0.564

0.207

0.728

T stage

0.053

0.193

0.085

0.726

N stage

0.950

0.328

0.001

0.358

Chemotherapy

0.552

0.570

0.0001

0.109

Smoking

0.268

0.302

0.661

–

Alcohol

0.551

0.649

0.090

–

ASA score

0.084

0.085

0.704

0.272

Interval RT-laryngectomy

0.732

0.447

0.636

0.455

Neck dissection (no/uni/bi*)

0.089

0.089

–

–

Flap reconstruction

0.738

0.772

–

–

Surgical margins

–

–

0.018

<0.0001

Symptomatic disease

–

–

0.473

0.600

7

* No neck dissection vs unilateral neck dissection vs. bilateral neck dissection.
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DISCUSSION
The disease specific 5-year survival of 58% after salvage laryngectomy for residual or recurrent
carcinoma after previous radiotherapy found in the present study is in line with other studies,
reporting 29% to 66% (6,9,14,17). Although patients were meticulously selected for salvage
laryngectomy, local residual or recurrent disease developed in 29% of the patients. This reflects
the aggressive behavior of these recurrent tumors after (chemo)radiation and the diagnostic
limitations in selecting patients for salvage treatment. Since salvage treatment is the only option
for cure, physicians and patients will be tempted to perform salvage laryngectomy even if there is
uncertainty about the surgical margins which will be achieved.
Negative surgical margins were a significant independent predictor for better disease specific
survival. The incidence of positive surgical margins in the present study was 10%, which is within
the range of figures found in other studies (4–20%) (6,17,25-27). Although a relatively high
incidence of treatment related complications is reported, re-irradiation should be considered for
patients with high risk of locoregional failure, as it seems to improve locoregional control rates
(28). Chondroradionecrosis is probably the most important complication hampering the use of
re-irradiation. Therefore, re-irradiation can probably be used with less risk of severe complications
after laryngectomy compared to re-irradiation when the laryngeal skeleton is still present. In
this study 11% of the patients underwent postoperative re-irradiation. There was no significant
difference in complication rate and extent between patients with and without re-irradiation.
Studies to evaluate the feasibility of the addition of chemotherapy to re-irradiation are ongoing.
The median interval between radiotherapy and detection of recurrent laryngeal carcinoma was
8.7 months, which is comparable with the 10.7 months as reported by others (29). This underlines
the importance of regular visits at the outpatient clinic during follow-up. Especially since residual
or recurrent disease was in most cases detected during regular visits. The low number of
asymptomatically detected recurrences might be increased by a follow-up schedule with shorter
intervals, but according to Ritoe et al. (30) this would require an excessive number of prescheduled
visits, due to a short lead time.
The management of cervical lymph nodes in patients undergoing laryngeal surgery for residual
or recurrent cancer after prior radiotherapy is still controversial. As some investigators suggest
that neck dissection can be withheld in a subset of patients (31), others recommend bilateral
neck dissection for all patients with recurrent T3-4 tumors or supraglottic cancers (23). When ipsiand contralateral neck dissections were analyzed together, a trend towards more positive neck
dissection specimens in patients with higher N-stage (p = 0.06) and T-stage of the primary tumor (p
= 0.08) was found. Nevertheless, 16% ipsilateral and 5% contralateral tumor-positive necks were
found in patients with T1-2 laryngeal carcinoma. Farrag et al. (32) reported tumor-negative necks
in 88% of the patients undergoing salvage laryngeal surgery for residual or recurrent laryngeal
carcinoma after primary radiotherapy, compared to 69% in this study.
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To avoid over- and undertreatment at the neck diagnostic techniques which reliably detect recurrent
lymph node metastasis are warranted. A negative predictive value of CT for neck metastasis of 94–
97% is reported, with good sensitivity (75–97%) but with specificity ranging from 24% to 93% (3234). FDG-PET seems to have better specificity. Yao et al. (31) reported that sensitivity, specificity
and negative predictive value was 100%, 94% and 100% for FDG-PET in patients 12 weeks after
(chemo)radiotherapy for stage N2a or higher, and concluded that neck dissection can safely be
withheld in PET-negative patients. A high negative predictive value of FDGPET was also described
by Brkovich et al. (35) and Porceddu et al. (36), (sensitivity 75–83% and specificity 65–94%). Recent
studies suggest that sentinel node biopsy is promising, with a sensitivity of 89% (37,38).
Most of the regional metastases were found in levels II, III and IV, all selective neck dissections had
negative margins and no isolated regional recurrence occurred. This suggests that a selective neck
dissection might be an option to consider, especially for the contralateral neck. In this series, in
only 2.7% of paratracheal lymph node dissections vital tumor was found. Other authors reported
higher incidences of 9–26% of paratracheal lymph node metastases (39-42), although most of
these studies did not include patients with recurrent disease.
Salvage surgery after radiotherapy is known to result in higher complication rates than
primary surgery (11,15,19,43), with complication rates up to 77% for salvage laryngectomy
(9,11,13,14,16,18,19,25,43–49) and pharyngocutaneous fistula in up to 50% of the patients
(9,11,13,14,18,43–46,48,49). The addition of chemotherapy to prior radiotherapy increases the
complication risk of a laryngectomy: whereas overall complication rates of 28–34% and fistula
rates of 12–16% are reported for laryngectomy after prior radiotherapy (9,11,13), these figures
are 35–61% and 25–50% after chemoradiotherapy, respectively (11,18,49). In the present study
no significant increased risk for complications or fistulas was found, but only 6 of the 120 patients
had received chemoradiotherapy. A higher complication rate is reported for patients with neck
dissections and flap reconstructions of mucosal defects (50,51). In our study more complications
were found after bilateral neck dissection.
Ninety-six percent was able to produce speech by means of a prosthetic valve or esophageal
speech. Tracheoesophageal speech with a prosthetic shunt is known to have high success rates
after laryngectomy in general (95%) (52) and after salvage laryngectomy (80–100%) (53,54). Still,
patients with an intact larynx after chemoradiation demonstrated significantly higher scores
on voice related quality of life measurements than did laryngectomy patients (55). Salvage
laryngectomy seems to be followed by more voice prosthesis related complications than primary
laryngectomy (53,56). Starmer et al. (53) found a higher frequency of leakage around the
prosthesis, frequency of prosthesis dislodgement and number of size changes in the first 6 months
after laryngectomy. Patient education regarding monitoring for early signs of complications and
ways to address these complications may show promise for improving patient outcomes (53).
In general, a satisfactory swallowing function was obtained, as 84% of the patients was able to
consume an orally ‘normal’ or ‘soft’ diet. Fung et al. (55) reported that nutritional mode consisting
of oral intake alone without nutritional supplements was achieved in 64% of the patients with a
salvage laryngectomy, while in another study a complete oral intake of 93% was described (54).
In a study comparing patients after chemoradiation with patients after salvage laryngectomy, no
131

7

Chapter 7

difference in overall swallowing was found (55). In this retrospective study, functional outcome
was measured without quality of life questionnaires. The post-operative maintenance of weight is
in line with the good results of nutritional intake.
The present study shows that salvage total laryngectomy results in good oncologic and functional
outcome. However, it should be realized that in this study the results of this salvage treatment
are analyzed in a selected group of patients who were considered to be suitable for salvage
laryngectomy.
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