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Introduction

Laryngeal cancer (LC) is one of the most common 
cancers of the upper aero-digestive tract (UADT) 
reaching approximately 25 to 30% of head and neck 
cancer cases.1 Up to 40% of patients present with 
advanced disease.2 Survival rates are relatively good 
ranging from 73% to 92% for early disease (stage I 
and II) and from 50% to 64% for advanced disease 
(stage III and IV).3 Surgery is the best therapeutic 
option when dealing with LC and still efficient even 
in locally advanced tumors. Fungation through 
the skin of laryngeal cancer is a rare condition. 
Management of these patients is a real challenge for 
the head and neck surgeon. A total laryngectomy 
(TL) extended to the skin is required and usually 
followed by a reconstruction time to repair the 
cutaneous defect. A multidisciplinary approach is 
needed as adjuvant therapies are mandatory.

In this study, our purpose was to investigate 
T4a patients with skin infiltration in terms of 
management and survival. 

We focused on the surgical time involving 
reconstruction techniques and post-operative care 
and complications.

Materials and methods

We retrospectively reviewed the medical data of 
12 patients followed in Salah Azaiez Oncology 
institute- head and neck surgery department, 

between 2007 and 2013, for advanced LC with 
skin infiltration. Staging of the disease was done 
following the UICC- TNM classification (2009 
version) in all cases after an endoscopy of the 
UADT under general anesthesia and a CT-scan 
of the larynx and the thoraco-abdominopelvic 
levels. The therapeutic decision was taken within a 
multidisciplinary committee. All patients underwent 
a TL extended to the skin. Reconstruction with 
loco-regional flaps was performed in most cases. 
Flaps used were either fascio-cutaneous with the 
deltopectoral flap (DPF) or myocutaneous with the 
pectoralis major myocutaneous (PMMF). External 
beam radiation therapy (RT) was indicated for 
all patients. Chemotherapy (CT) was indicated in 
some cases. Follow up was every 3 months during 
the first three years, then every 6 months and then 
once a year from the fifth year. All patients were 
assessed for overall survival (OS) and disease-
specific survival (DSS). 5 year DSS was defined 
using the time from the date of operation to death 
from the tumor or its complications. Calculation of 
DSS and OS were performed following the Kaplan 
Mayer method. The post-operative period and the 
complication related to the surgery were studied. 
Causes of death were documented. Statistics 
were carried out using the Statistical Package for 
the Social Sciences (SPSS) program version 20 
designed for windows.
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Imaging showed invasion of regional lymph 
nodes in 2 cases. No distant metastases were noted. 
All patients were classified T4aN0M0 except 2. 
One was classified T4aN1M0 and 1 T4aN2bM0. 

All patients underwent a TL extended to the 
overlaying skin and a total thyroidectomy (TT). 
Bilateral neck dissection was systematically 
performed. It was a modified radical neck dis-
section (MRND) + central neck dissection (CND) 
in 58.33% of cases, an isolated MRND in 25% 
of cases and a selective neck dissection (SND) 
associated or not to CND in the remaining cases. 
No radical neck dissection (RND) was done in any 
case (table 2).

Seven patients required in addition a reconstruc-
tion time.  It was achieved by the PMMF in 3 cases 
and by the DPF in 4 cases (figure 2).

The mean hospital stay (MHS) was 17.91 days 
ranging between 14 and 32 days. Feeding was 
provided by a nasogastric tube in all cases. It 
was maintained for an average duration of 16.25 
days. Thyroid hormone replacement therapy was 
administrated to all patients since day one.

Seven patients (58.33%) had at least one 
postoperative complication (diagram 1). Transitory 
hypocalcaemia and wound infection were the most 
frequent complications occurring respectively in 

Results

All patients were men. The average age was 59.4, 
ranging from 46 to 68 years. In medical history, 
we noted one case of diabetes mellitus. Two other 
patients were operated for cervical cellulites several 
years before the current disease. Eleven patients 
(91.67%) were cigarette smokers, 3 (25%) among 
them were in addition alcohol consumers (table 1).

Table 1
Epidemiological findings

Figure 1
Aspects of skin infiltration: A and B: non-fungating tumors, C and D: fungating tumors.

Rate/number
Mean age 59.4 (46 to 68)
Sex ratio 1 (all men)
Morbidities Diabetes (1case)
Cigarette smoking 91.67%
Alcohol consumption 25%

Hoarseness was a constant symptom. Ninety-one 
point sixty-seven (91.67%) of patients presented 
with dyspnea. Nine (75%) needed an urgent pre-
operative tracheostomy. Only 33.33% reported 
swallowing disorders.

Infiltration to the skin was either fungating (in 4 
cases), or non-fungating (in the remaining 8 cases) 
(figure 1). Identifying the starting site of the tumor 
during suspension endoscopy was difficult due to 
the locally advanced tumor. It was Glottic in 58.33% 
of cases and it was unknown in the remaining cases. 
Extension to the trachea and the thyroid gland were 
noted respectively in 1 and 3 cases.

Histopathological examination showed squa-
mous cell carcinoma in the 12 cases. It was well 
differentiated in 9 cases (75%) and moderately 
differentiated in 3 cases (25%).

Table 2
Approach towards neck dissection

Type of neck dissection Number of patients 
RND 0
MRND 3
SND 1
MRND+CND 7
SND+CND 1
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Gram-negative bacteria were the most commonly 
isolated with a predominance of resistant hospital 
strains (Acinetobacter baumannii and Pseudomonas 
aeruginosa). Broad spectrum antibiotherapy was 
initially administrated then adjusted following the 
antibiogram. The mean duration of IV treatment 
was 22.2 days (table 3).

Two cases of PCF were noted. Both patients 
had wound infection. As risk factors, we noted 
hypoprotidemia and diabetes mellitus. Evolution 
was favorable under antibiotherapy and nursing 
measurements.

Wound gaps were treated using skin edges 
freshening and repeated dressings.

Ten (10) patients have beneficiated of adjuvant 
RT. Sixty-four (64) to 70 Gy was delivered to the 
tumor bed and 54Gy to the cervical lymph nodes. 
One patient missed RT and died after stomal 
recurrence. One other patient died before RT by 
unknown causes.

Chemoradiation (CRT) was administrated to one 
patient for extracapsular lymph node spread.

Five-year OS in our series was 50%. Five year 
DSS was 58.33%. death causes were a pulmonary 
relapse in 3 cases (within a time between 6 months 

6 and 5 patients (figure 3). Pharyngo-cutaneous 
fistula and wound gap were noted each one 
in 2 cases (16.66%). One patient presented a 
postoperative hematoma at day one following the 
surgery requiring a revision surgery the same day.

Wound infection was responsible for longer 
hospital stay (mean= 24.4 days vs. 17.91 days). 

Figure 2
Reconstruction flaps: A and B: PMMF flap, C: DPF flap. 

Figure 3
Wound infection

Table 3
Wound infection antibiotherapy management

Bacterium Antibiotherapy IV duration treatment
1 Proteus Amx-clav+ oflocet 18
2 Acinetobacter Cefotaxim+ gentamycin + Metronidazole then Pipracellin then 

Carbopenem (Tienam)
26

3 Pseudomonas Amx-clav+ciprofloxacin 21
4 Proteus Amikacin+ciprofloxacin+cephtazidim 26
5 Pseudomonas Amx-clav+ciprofloxacin 20
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stage of the disease, 75% of our patients underwent 
an emergency preoperative tracheotomy.  Impact 
of this intervention on the survival is controversial. 
For some authors, it is classically associated with 
a higher recurrence rate and worst prognoses.10, 

11 DSS in our series was affected by preoperative 
tracheotomy as it drops to 44.44% for this group of 
the patient compared to the general DSS which was 
58.33%. For Mosleh the preoperative tracheotomy 
performed in 64.3% of his patients had no impact 
on survival.9

We noted that well-differentiated types of 
SCC were the most common types which are in 
accordance with the study made by Karatzanis et 
al as G1 and G2 histological differentiation account 
67.2%.2 The predominance of this lesser aggressive 
histology may explain the long-term evolution of 
the disease before management.

Widened forward surgery consisting of TL 
with together removal of the thyroid gland, the 
overlying skin and muscles are usually needed 
when treating this stage of the disease.12 Bilateral 
MRND is classically preferred in T4a advanced 
disease. Some authors like Allegra et al proposed 
SND as an alternative to MRND in N0 necks.13  
Central level (Delphian, pretracheal, paratracheal 
and perithyroidal) dissection (CND) is usually 
recommended for advanced disease. Missing 
this level has been reported to be associated with 
peristomal recurrence.14 Eight among our patients 
having massive subglottal extension beneficiated of 
CND.

Seven patients required Loco regional flaps 
for reconstruction of the cutaneous defect. In 
the remaining cases, closure of the cutaneous 
defect was possible by direct suture. We used 
both DPF and PMMF. Mosleh used PMMF for 
all his patients.9 In fact, PMMF since it was first 
described by Aryan in 1980;15 is constantly used in 
the reconstruction of oncologic defects. It’s a bulky 
well-hidden flap. However, it takes long operating 
time and it gives serious donor site problems. DPF 
is an old pedicled flap first described by Bakamjian 
in 1965. Like Feng et al, we think this flap keeps 
its place in the reconstruction of cervical defect.16 
Compared to PMMF it’s more pliable and quicker 
to harvest. However, the limited arc of rotation and 
the unattractive scar of donor sites remain the main 
drawbacks of the DPF. Several other flaps were 
proposed especially the anterolateral thigh flap and 
the forearm flap.17

and 2 years), a complication of chemotherapy (CT) 
in 1 case, bleeding after stomal recurrence occurring 
4 months after surgery (patient missed RT) and by 
unknown causes one month after surgery (table 4).

Discussion

Patients with T4a LC have been identified as 
having better survival outcomes when treated 
with primary surgery.4,5 Skin infiltration is a rare 
condition making surgery even more challenging. 
To our knowledge, only a few retrospective studies 
concerning the management of these patients have 
been reported.

Epidemiological findings in our small series were 
conformed to the literature of locally advanced 
laryngeal cancer;2,6-8 concerning the average age, 
predominance of male gender and tobacco and 
alcohol intoxication. Mean age was reported, 
depending on the studies, between 57 and 65.2,7,9 
Karatzanis et al, in a series of 384 patients treated 
for advanced LC, reported 89.1% of smokers and 
ex-smokers.2

The clinical aspect of the tumor was fungating 
in 4 cases and non-fungating in 8 cases. Mosleh in 
a study including 14 patients suffering from T4 LC 
with skin infiltration described 3 fungating tumors 
and 11 non-fungating ones.9 Due to the advanced 

Death causes Number of patients
Pulmonary relapse 3
Stomal recurrence 1
Chemotherapy complication 1
Unknown causes 1

Table 4
Death causes

Diagram 1: post-operative complications
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accordance with the literature of advanced LC. In 
the series of Mosleh, the 3 years and the 5 years 
OS were respectively 64.3% and 50%.9 Karatzanis 
et al reported a DSS reaching 66% and 46.2% 
respectively for N0 and N+ patients.2 For the same 
authors, OS reached 44.9% and 29.5% respectively 
for N0 and N+ patients.2 In a survival analysis after 
primary surgery for advanced stage LC done by 
Harris et al, the OS for T4a tumors was 41.2%.7  
Francis achieved a 5 year OS equals to 46%.6

Pulmonary relapse was the most common 
cause of death in our series. For Mosleh it was a 
cervical recurrent disease.9 One of our patients 
died of massive bleeding due to stomal recurrence 
after missing adjuvant RT. In fact, the incidence of 
stomal recurrence reported in the literature ranges 
between 2 and 15%.21,22 It is associated with poor 
prognosis. The main predisposing factors reported 
are: advanced T stage, subglottic involvement and 
preoperative tracheotomy.23

Conclusion

Management of T4a stage LC with skin 
infiltration is a real burden in terms of surgical 
technique difficulties and the postoperative com-
plications. DPF and PMMF are reliable flaps for 
reconstruction. Adjuvant therapies including RT 
and CT are of great contribution. Survival rates are 
still reasonable despite the locally advanced stage.      
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