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Background and Objective: Base-of-tongue carcinoma is a relatively rare disease with aggressive behavior and poor prognosis. Up to date

no consensus exists regarding the ideal management strategy for each stage of the disease. This study aims to evaluate the experience of a

single head and neck oncology center in the management of advanced stage base-of-tongue cancer.

Methods: A retrospective evaluation of cases primarily treated for stage III/IVA–B base-of-tongue carcinoma, between 1980 and 2007, at a

tertiary referral center.

Results: A total of 366 cases were studied. Five-year disease specific survival (DSS) was 42% and local control (LC) 80%. Regional and

distal control estimates were 91.3 and 84%, respectively. Prognosis was significantly superior for cases receiving surgery plus adjuvant

treatment compared to cases solely managed with non-surgical modalities. Positive surgical margins and regional disease significantly wors-

ened prognosis. Satisfactory retention of pharyngeal function and no fatal complications were noted in surgical cases.

Conclusion: Although no consensus exists regarding ideal therapy for advanced base-of-tongue carcinoma, combined strategies with the use

of surgery and adjuvant chemoradiotherapy (CRT) seem to offer the best possibility for a positive outcome.

                                                        

                                                                                                   

INTRODUCTION

Oropharyngeal cancer represents a minority of head and neck car-

cinomas making up 10–15% of all cases in the Western world [1,2].

Base of tongue is considered the second most common subsite be-

hind the tonsillar regions, representing between 20 and 35% of oro-

pharyngeal lesions. The vast majority of cases are squamous cell

carcinomas [3]. Although incidence of the disease is low, an increase

as well as tendency of appearance in younger ages has been noted in

recent years. This has been mainly attributed to human papilloma

virus (HPV) infection [4].

Cancer of the base of tongue is generally considered an aggres-

sive disease with poor prognosis [5–7]. Ideal management for each

stage of the disease is yet to be defined. Treatment has recently been

in significant transit due to advances in diagnostic and therapeutic

approaches [8]. Surgery, radiotherapy (RT), and chemotherapy either

alone in early stage disease or combined in more advanced stages,

constitute the mainstay of treatment [9,10]. Surgery can range,

depending on local disease stage, from simple transoral excision to

mandibulotomy combined with oropharyngectomy and microvascular

reconstruction. Nonsurgical treatment is also determined by the stage

of disease and functional status of the patient. It ranges from primary

RT to combined chemoradiotherapy (CRT) with different options in

timing and combination of modalities [11,12].

Non-surgical treatment has been considered the standard of care

in many centers for every stage of base-of-tongue cancer [2,5,11,12].

Organ-preservation strategies, using RT or CRT, have focused on im-

proved disease control as well as sparing of normal tissues. These

modalities seem to offer similar oncologic results with superior qual-

ity of life when compared to radical surgery and adjuvant therapy

[12–15]. However, both RT and chemotherapy are still associated

with severe adverse effects. In addition, the concept of organ preser-

vation does not always coincide with function preservation.

Surgery for base-of-tongue cancer has progressed significantly in

recent decades. Laser CO2, robotic surgery, and microvascular recon-

struction are among the newest options available, offering effective

treatment and perhaps decreased morbidity in carefully selected

cases of oropharyngeal cancer [2,5,11,16]. However, the results of

surgery for advanced stages may still be jeopardized because of

issues related to swallowing and speech alteration, as well as other

functional disabilities [17]. Additional problems may be faced when

adjuvant treatment is added to the management plan [5].

As long as the ideal management strategy for oropharyngeal can-

cer in general and base-of-tongue lesions in particular, remains un-

clear, new data presentation and analysis may be considered

valuable. This study aims to retrospectively evaluate the experience

of a single head and neck oncology center in the management of

advanced-stage base of tongue cancer.

METHODS

A retrospective study was conducted at an academic tertiary refer-

ral center (Department of Otorhinolaryngology, Head and Neck
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Surgery, University of Erlangen-Nuremberg Medical School, Erlan-

gen, Germany). Relevant approval from the institutional review

board of the hospital was obtained. The files of all patients primarily

treated for stage III/IVA–B base-of-tongue carcinoma between 1980

and 2007 were evaluated. Patients with recurrent or systemic disease

at the time of diagnosis, and histology other than squamous cell car-

cinoma, as well as patients with second primary tumors at the time

of diagnosis, were excluded from the study.

All pathology reports were reviewed and staging was conducted

in accord with the 2010 American Joint Committee on Cancer

(AJCC) and Union Internationale Centre Contre Cancer (UICC) clas-

sification [12]. According to TNM staging, stage III in the orophar-

ynx includes T3N0-1M0 and T1-2N1M0 cases. Stage IVA includes

T<4N2M0 and T4aN<3M0 cases. Finally, stage IVB includes

T4bN(any)M0 and T(any)N3M0 cases.

All patients were assessed for disease specific survival (DSS) and

overall survival (OS) as well as local control (LC) rates, with respect

to T classification, N classification, type of primary treatment, status

of surgical margins, and adjuvant therapy. Surgical margins were

evaluated from primary tumor pathology reports and considered as

positive when characterized by the presence of invasive carcinoma at

the edge of resection on permanent section pathology.

Five year DSS was defined using the time from the date of diag-

nosis to death from the tumor or complications of treatment. Time to

LC or regional control (RC) was calculated from the date of initial

diagnosis to the date of most recent clinical review when local or

regional recurrence was confirmed. Local recurrence was defined as

invasive carcinoma developing after completion of initial treatment

at the anatomic site of the primary tumor. Regional and distal recur-

rences were defined as the presence of the same tumor in the region-

al lymph nodes or distant sites respectively, after the completion of

initial treatment. Calculations of five-year overall and disease-specif-

ic survival, LC and RC were made with Kaplan–Meier estimates and

compared by the means of the log-rank test. A P-value of less than

0.05 was considered significant. Statistical analysis was performed

using SPSS Version 19 (SPSS In., Chicago IL).

Cases were additionally evaluated for incidence of major

complications and retention of pharyngeal function following sur-

gery. No data regarding complications of non-surgical modalities

were available for assessment. Major surgical complications

were defined as those which necessitated prolonged hospitalization,

blood transfusion, additional surgery, or admission to the intensive

care unit. Pharyngeal function was indirectly evaluated by assessing

the incidence of permanent tracheotomies and gastrostomies.

RESULTS

A total of 366 cases that satisfied the inclusion criteria were ana-

lyzed. Among these, 308 were men and 58 women, with 5.3:1 men

to women ratio. Mean age was 55 years, ranging from 24 to 84 years.

Minimum follow-up was 24 months. A large amount of patients (279

cases, 76.2%) had locally advanced T3 or T4 tumors at the time of

diagnosis. However, only five T4b cases were found. A detailed de-

scription of cases in accord with T and N classification is presented

in Table I.

Five-year DSS was 42% overall in this series while LC was 80%.

Regional and distal control estimates were 91.3 and 84%, respective-

ly. Two major groups could be defined in accord with management.

One received RT with or without chemotherapy (CRT group) as pri-

mary treatment (217 cases) and the other underwent surgery (135

cases). For another 14 cases accurate determination of primary treat-

ment was not possible based on data from their files and these were

not assessed further. Prognosis was found to differ significantly be-

tween the two major groups. DSS rate was 63.2% for the primary

surgery group and 29.2% for the CRT group (P < 0.001). OS rates

were 46.5 and 18.4% (P < 0.001), respectively. On the other hand,

comparable results were found with regard to LC as the first group

achieved 85.8% and the second 76.4% rates (P ¼ 0.09). Kaplan–

Meier analysis of DSS in accord with primary therapy is presented

in Figure 1. When locally advanced T3 and T4 cases were separately

evaluated, surgically treated patients again showed better oncologic

results. DSS rates were 56.5% for the surgical group and 28.2% for

the CRT group (P < 0.001), as presented in Figure 2. Moreover, OS

rates were 40.2 and 16.8%, respectively (P < 0.001). A trend toward

better LC rate was also found for the first group, although signifi-

cance was not reached (82.8% vs. 76.54%, P ¼ 0.58).

Decision to perform surgery as primary treatment was mainly

based on the local extent of disease, and general health status as well

TABLE I. Distribution of the 366 Cases That Were Assessed in this

Study in Accord With T Classification, N Classification, and Stage of

Disease

Number of cases Percentage (%)

T1 19 5.2

T2 68 18.5

T3 114 31.1

T4 (not otherwise specified) 30 8.2

T4a 130 35.5

T4b 5 1.3

N0 71 19.4

N1 46 12.5

N2 200 54.6

N3 49 13.4

Stage III 60 16.4

Stage IV (not otherwise specified) 28 7.6

Stage IVA 225 61.4

Stage IVB 53 14.4

Fig. 1. Kaplan–Meier analysis of disease specific survival (DSS)
with respect to primary treatment. [Color figure can be seen in the
online version of this article, available at http://wileyonlinelibrary.
com/journal/jso]
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as personal preference of each patient. Type and extent of surgery

depended mainly on local tumor size and clinical status of the neck.

Surgery ranged from intraoral CO2 laser or diathermy tumor excision

for smaller lesions to pharyngectomy with mandibulotomy and mi-

crovascular reconstruction—typically with a radial forearm free

flap—for locally advanced disease. A detailed presentation of surgi-

cal techniques may be found in Table II. Cases undergoing primary

surgery typically received adjuvant therapy consisting of RT with or

without chemotherapy. Only 20 cases that were deemed physically

unable to receive further treatment or died before such treatment

could be offered were spared from adjuvant therapy.

When only cases that underwent combined treatment, i.e., surgery

and postoperative RT with or without chemotherapy (115 patients),

were specifically compared to cases receiving primary chemoradia-

tion (144 patients), results were again in favor of the former. DSS

rate was 68.9% for the first group and 27.6% for the second group

(P < 0.001). OS rates were 51.7 and 18.6% (P < 0.001), respective-

ly. With regard to LC, the first group achieved 87.5% and the second

75.2% (P ¼ 0.04). Kaplan–Meier analysis of DSS for these specific

groups is presented in Figure 3.

According to pathology reports, negative surgical margins (R0

status) had been achieved in 106 out of 135 (78.5%) surgically

treated cases in this series. Conversely, 29 (21.5%) cases had positive

surgical margins (Rþ status) at the end of surgical treatment. All of

these cases later received adjuvant treatment. Survival rates were

found to be significantly superior for cases with R0 status compared

to Rþ status cases (DSS 71.2% vs. 28.7%, P < 0.001, and OS

53.9% vs. 17.8%, P < 0.001, respectively). However, Rþ status

group was comparatively very small thus limiting the statistical pow-

er of the log-rank test. Kaplan–Meier analysis of DSS according to

R status is presented in Figure 4.

Patients that were not treated with primary surgery received RT

with or without chemotherapy. Selection of the exact treatment

scheme was individualized according mainly to the extent of disease

and the general health status of each patient. Non-surgical treatment

has been affected by various changes in protocols as well as techni-

cal developments that have been noted over the years in this center.

For recent cases, however, non-surgical treatment has typically com-

prised of radiation therapy with a cumulative dose of 66–72 Gy

using conventional fractionation, plus concomitant cisplatinum-based

chemotherapy.

Clinical evidence of regional disease was found in 295 (80.6%)

out of 366 cases at the time of initial management. The presence of

regional metastases affected prognosis. DSS rates were 50.3% for

cN0 and 40% for cNþ cases (P ¼ 0.042). OS, however, was compa-

rable between the two groups (34.9% vs. 27.9%, respectively,

P ¼ 0.243). In all cN0 cases undergoing surgery, bilateral selective

dissection of levels II, III, and IV was performed. Almost half of

these cases (7/15) showed evidence of occult metastasis on histopa-

thology. In cases with known or suspected neck metastases, a modi-

fied radical neck dissection was typically performed. The same

strategy was followed, regarding the neck, for cases in the CRT

group that showed clinical evidence of regional disease at the end of

primary treatment.

Fig. 2. Kaplan–Meier analysis of disease specific survival (DSS)
specifically for locally advanced, T3 and T4 cases, in accord with
primary treatment. [Color figure can be seen in the online version of
this article, available at http://wileyonlinelibrary.com/journal/jso]

TABLE II. Presentation of Operative Techniques Used for Primary

Surgical Treatment in This Series

Surgical technique

Number of

patients

Percentage

(%)

Transoral laser surgery 65 48.2

Transoral conventional resection 31 22.9

Lateral pharyngotomy 17 12.6

Mandibular swing 5 3.7

Partial pharyngectomy with supraglottic laryngectomy 12 8.9

Laryngo-pharyngectomy 5 3.7

Total 135 100

Fig. 3. Kaplan–Meier analysis of DSS specifically for cases treated
with surgery and adjuvant therapy (OP þ xRT), compared to cases
managed with primary chemoradiation (RCT � salvage). [Color fig-
ure can be seen in the online version of this article, available at
http://wileyonlinelibrary.com/journal/jso]
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Overall incidence of complications was 22.9% for cases undergo-

ing primary surgery (31/135 cases). Complications included bleed-

ing, fistula formation, wound healing problems, and aspiration. None

of these was fatal. A detailed presentation may be found in Table III.

Functional results, as evidenced by the rate of permanent tracheoto-

mies and gastrostomies, were satisfactory, as only 15.5% (21/135) of

cases had a permanent tracheotomy while 6 (4.4%) patients remained

permanently dependant on gastrostomy tubes.

DISCUSSION

Base-of-tongue cancer is a disease with increasing incidence that

poses serious diagnostic and therapeutic challenges for treating

physicians [2,11]. Diagnostic challenges are related to the fact that

base of tongue is an anatomic area difficult to explore and symptoms

are produced late in the course of a neoplastic disease. In addition,

the rich lymphatic drainage of this area allows for early spread to

regional lymph nodes. For these reasons, diagnosis of base of tongue

cancer is typically made in advanced stage [3,7]. This leads to the

main therapeutic challenge regarding achievement of curability with

retention of pharyngeal and laryngeal function. Adding further to the

problem, is the fact that no consensus exists regarding ideal manage-

ment for each stage of the disease [3,5,7,11]. Surgery, RT, and che-

motherapy have been utilized alone or in various combinations

producing results that have not been adequately tested and compared

through prospective randomized trials [2,3]. Up to date, selection of

treatment largely depends on tumor and patient factors, local exper-

tise, and availability of support and rehabilitative services [2]. As

long as randomized data are lacking, non-randomized data, such as

those presented here, may offer a basis for treatment decision-

making.

A shift has been noted in recent years toward organ-preserving

treatment strategies for base-of-tongue cancer [12,18]. Chemotherapy

in combination with irradiation has been supported as the most use-

ful management option for every stage of the disease [3,12,13,18].

Proponents of CRT argue that this strategy offers comparable or even

superior oncologic results compared to surgery and adjuvant therapy.

At the same time significantly less morbidity and superior function

may be anticipated [13,18,19]. However, both RT and chemotherapy

have been associated with severe adverse effects. Such effects locally

include dysphagia, xerostomia, trismus, difficulties in swallowing,

mandibular radionecrosis, fibrosis, and pharyngeal strictures. System-

ic adverse effects may also appear and these include bone marrow

toxicity, infections, neuropathy, renal failure, nutritional deficiencies,

and fatigue [13]. In addition, previous studies have shown that CRT

may eventually lead to impaired function as well [2,16]. Therefore,

organ-preservation may not necessarily lead to function-preservation.

When surgery is selected as the initial treatment for base of

tongue cancer, a wide range of techniques may be adopted depend-

ing on the local extent of the lesion and preference of the surgeon.

Historically, the preferred surgical approaches have included transla-

bial composite resection or a mandibulotomy, especially in locally

advanced, T3 or T4 cases. Despite the wide surgical access afforded

by these approaches, disadvantages include subsequent alterations of

speech and deglutition, malocclusion, wound healing problems, cos-

metic deformity, and temporomandibular joint pain. As a result,

mandible-sparing procedures are now advocated by most centers in

the management of BOT tumors. Among these procedures, the trans-

hyoid approach is perhaps the most common surgical alternative for

limited, accessible tumors [2]. Other similar approaches include

transhyoid, suprahyoid, and transpharyngeal for limited lesions of

the tongue base, as well as for more extensive lesions involving the

tongue base, tonsillar fossa, or both, with acceptable oncologic and

functional results [2,20–22].

TABLE III. Detailed Presentation of Complications for Cases Undergoing Primary Surgical Management, in Addition to Functional Results as These

May be Indirectly Assessed by the Number of Permanent Tracheostomies and Gastrostomies

Type of complication

Pharyngeal function

TotalNo evidence of functional dysfunction Permanent tracheostomy Permanent gastrostomy

None 94 10 0 104

Bleeding 6 2 0 8

Necrosis of the flap 0 1 0 1

Fistula 2 3 0 5

Nerve palsy 1 0 0 1

Wound-healing problems 3 1 0 4

Aspiration 0 2 3 5

Aspiration-pneumonia 0 0 3 3

Others 2 2 0 4

Total 108 (80.1%) 21 (15.5%) 6 (4.4%) 135

Fig. 4. Kaplan–Meier analysis of disease specific survival (DSS)
for surgically treated cases, with respect to R status. R0: Cases with
negative surgical margins on permanent histology. Rþ: Cases with
positive surgical margins. [Color figure can be seen in the online
version of this article, available at http://wileyonlinelibrary.com/
journal/jso]
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In the present series surgery was selected as primary treatment in

135/366 cases. A wide range of surgical techniques, ranging from

intraoral CO2 laser or diathermy tumor excision to pharyngectomy

with mandibulotomy and microvascular reconstruction, were

adopted, mainly depending on the local extent of the disease. These

cases combined, form a rather diverse group and make any conclu-

sions regarding the effectiveness of surgery difficult. Despite that, an

absence of fatal complications in addition to acceptable functional

outcome, as evidenced by the low rates of permanent tracheostomies

and gastrostomies, were generally noted. It should be emphasized

once more that most of cases in the group of primary surgery also

received adjuvant therapy. Therefore this should be regarded as a

combined rather than surgical treatment group. On the other hand,

patients that were not treated with primary surgery received RT with

or without chemotherapy as the main form of therapy. Interestingly,

prognosis was found to be significantly worse for these cases com-

pared to those receiving primary surgery (Fig. 1). One could argue

that such results are strongly related to selection bias as most of the

low T category cases would be expected to be managed with surgery.

At the same time, all locally advanced tumors that would be deemed

inoperable would fall on the non-surgical group. However, only five

T4b were found in this series and therefore were unlikely to affect

outcomes. Moreover, oncologic results remained superior for the

group of primary surgery even when locally advanced T3 and T4

cases were separately evaluated. Comparison between these groups

should by no means be considered as comparison between surgery

and conservative treatment. However, this study presents evidence

that primary surgery might have a clear role even in advanced base

of tongue lesions. Such a finding may come in contradiction with

recent literature which increasingly depicts oropharyngeal cancer as

a non-surgical disease [18]. Although randomized, prospective trials

are necessary for safe conclusions, the notion that base of tongue

cancer should, by definition, be managed conservatively is hereby

challenged.

For surgically managed cases, status of surgical margins was

found to significantly affect prognosis. Patients with R0 status

showed better survival rates compared to Rþ cases (Fig. 2). The

significance, therefore, of achieving tumor-free surgical margins

should be emphasized. It has been previously established that

patients with head and neck cancer exhibiting positive resection mar-

gins show decreased survival [23–26]. This study confirms the im-

portance of surgical margins in primary surgical treatment of base of

tongue lesions. An increased incidence of positive margins, mainly

related to advanced local stage, was noted, however, in this series.

The prognostic value of positive neck nodes at presentation was also

confirmed, as patients with positive lymph nodes showed significantly

worse survival compared to cases with negative neck at diagnosis. Fur-

thermore, an increased rate of occult metastasis, again as expected,

was noted for cN0 cases undergoing neck dissection [5,24].

The data presented here meet many of the limitations inherent in

nonrandomized studies. These limitations include selection bias and

use of non-standard treatment with modifications made in RT and

chemotherapy protocols over the years. Moreover, the lack of data

regarding complications and functional results for patients managed

with non-surgical treatment modalities makes comparison between

treatment strategies more difficult. The diversity of surgical techni-

ques which comprise the group of primary surgery creates additional

skepticism. On the other hand, this is the largest retrospective, sin-

gle-institution, clinical case series of advanced stage base of tongue

carcinomas currently in the literature. Since prospective randomized

studies are generally lacking, data such as that presented here may

still prove to be valuable during treatment decision-making. In addi-

tion, these results emphasize the need for properly designed studies,

before any safe conclusions regarding the ideal management of base

of tongue cancer can be reached.

As this was a retrospective study, no focus was given on the prog-

nostic effect of HPV infection. It becomes clear in recent literature,

however, that an etiologic association exists between oropharyngeal

carcinoma and oncogenic HPV [4]. Evidence also suggests that the

biology and behavior of HPV-associated carcinomas differs from non

HPV-associated cases and a more favorable prognosis may be antici-

pated for the former [4,27,28,29]. The prognostic significance and

therapeutic implications of HPV infection in oropharyngeal lesions

certainly warrant further attention in the future.

In conclusion, advanced carcinoma of the base of tongue comprises

a relatively rare but difficult to manage disease entity. Despite recent

advances in treatment options, prognosis remains generally poor.

Although no consensus exists regarding ideal therapy for advanced

stages, combined strategies with the use of surgery and adjuvant CRT

seem to offer the best possibility for a positive outcome.
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