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Abstract The objective of the study is the invasion of
anterior commissure (AC) by a laryngeal carcinoma has an
oncological importance for the outcome. Detection of inva-
sion is diYcult due to particular anatomical features of this
region. Therefore, we aimed to investigate the value of
diVerent diagnostic modalities for the detection of AC
involvement at the patients with laryngeal carcinoma.
Retrospective analysis of medical charts in a tertiary refer-
ral center. Records of preoperative clinical examination,
computerized tomography (CT), peroperative examination
and postoperative histopathological examination of 47
patients with laryngeal carcinoma were analyzed. The
results of postoperative histopathological examination were
accepted as true. Sensitivity, speciWcity, negative-predictive
value, positive-predictive value and accuracy ratios were
calculated for each modality. AC involvement was found to
be positive in 23 patients according to the postoperative
histopathological examination. Peroperative clinical exami-
nation was found to be superior to preoperative clinical
examination and CT. In conclusion, classical multi-slice
CT only on axial planes is not a reliable method to detect
the invasion of AC. Preoperative clinical examination by
suspension laryngoscopy under general anesthesia has an
approximately 30% failure rate. Peroperative examination
must not be neglected if possible.
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Introduction

Anterior commissure (AC) is a part of endolarynx at the
true vocal cord level representing the conXuence of the
mucosa within the airway reXected from the anterior aspect
of both true vocal cords, covering the posterior aspect of
the thyroid cartilage in the midline glottis [1]. It is a transi-
tion area between supraglottic and subglottic regions.

The anatomic features and neighboring of this region
make it critical at staging and outcome. Tumors extending
to AC can easily invade subglottis, thyroid cartilage and
preepiglottic area. In one of the most largest series of the
literature, Rucchi et al. [2] concluded that TNM does not
correlate well with the outcome. They proposed a new stag-
ing system considering AC speciWcally. Nakayama and
Brandenburg [3] reported the diYculty of noticing deep AC
involvement as one of the most important factor for clinical
understaging of laryngeal tumors. It is well known that
radiotherapy and endoscopic laser resection has fairly good
outcome at the treatment of early glottic carcinoma. How-
ever, the involvement of AC is likely to result in recurrence
after radiotherapy [4–8] and surgery is recommended for
these kinds of lesions [9, 10]. Success rates of endoscopic
laser resection decrease when tumor invades AC [11].
Some authors recommend partial cartilage resection in
addition to endoscopic laser resection for cases with the
suspected cartilage invasion [12, 13]. Despite the optimum
results in tumor recurrence, conservative surgical proce-
dures have certain disadvantages. It has too much morbidity
due to tracheostomy, swallowing diYculties, aspiration,
deterioration in quality of voice and longer hospitalization
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time when compared with laser resection and radiotherapy.
Hence, accurate determination of AC involvement before
decision-making on therapeutic choice is crucial to avoid
insuYcient treatment or overtreatment. Correct decision-
making about tumor invasion at AC region is more diYcult
due to its anatomical location when compared with the
other subregions of larynx. Therefore, our aim was to deter-
mine the value of diVerent modalities at determining inva-
sion of AC by a laryngeal carcinoma.

Materials and methods

Medical charts of 65 patients with laryngeal carcinoma who
had undergone surgery between March 2006 and June 2008
were retrospectively studied. The patients who had records of
preoperative clinical examination, peroperative examination,
postoperative histopathological examination and computer-
ized tomography (CT) images in their charts were included in
the study. Forty-seven patients who suited those criteria were
enrolled in the study. These patients had both early glottic
carcinomas and advanced carcinomas. The location of the
tumor of 10 (21.3%) patients was glottic, 27 (57.4%) patients
were transglottic and 10 (21.3%) patients were supraglottic.
According to postoperative histopathological examination,
4 (9%), 19 (42%),16 (34%) and 8 (15%) of the patients were
T1, T2, T3 and T4, respectively. Any of the patients were not
treated with radiotherapy prior to surgery. Cordectomy with
laryngoWssure was carried out at 4 (9%) patients. Frontolateral
and frontoanterior laryngectomy were carried out at 15 (32%)
patients. Horizontal supraglottic laryngectomy was carried out
at 10 (21%) patients. Supracricoid partial laryngectomy was
carried out at 10 (21%) patients and total laryngectomy was
carried out at remaining 8 (17%) patients.

All patients were treated by transcervical approach.
Preoperative clinical examination had been done by means of
suspension direct laryngoscopy with the aid of an operating
microscope under general anesthesia. Angled endoscopes
were used for the assessment of the subglottic region and
the AC. Peroperative examination had been done by direct
vision inside larynx, while the larynx had been entered into
before the resection of the specimen. At that moment,
tumor extension to all parts of larynx including AC had
been noted. The invasion of AC by tumor was deWned as
yes or no at pre and perioperative clinical and postoperative
histopathological examination. Radiological study con-
sisted of helicoaxial CT scan of 1-mm thickness. The detec-
tion of AC thickening greater than 1 mm detected in two
following images was accepted as positive for tumor inva-
sion. The results of histopathological examination were
accepted as the deWnite Wnal diagnosis. During those exam-
inations, AC was accepted to be involved even if the tumor
invades the mucosa and submucosa of that region.

NCSS 2007&PASS 2008 Statistical Software (UT,
USA) program is used for all statistical analysis. Mc Nemar
and Kappa tests were used for statistical purposes. Sensitiv-
ity ratio, speciWcity ratio, negative-predictive value, predic-
tive value and accuracy ratio were calculated according to
the histopathological examination for each modality.
SigniWcance was determined to be at the conWdence level of
P < 0.05.

Results

The average age of the patients was 57.9 § 9.8 years. There
were 41 males and 6 females.

The rate of invasion of AC by tumor was 48.9% accord-
ing to histopathological examination (23 patients out of
47), while clinical examination had diagnosed 38.3% of AC
of patients as tumor positive both as false and true. Accord-
ing to preoperative clinical examination, 14 of these 23
patients were diagnosed as true positive, while the diagno-
sis of remaining 9 patients were false negative. Four
patients were diagnosed false positive, while these patients
were Wnally evaluated as negative by histopathological
examination. Preoperative clinical examination sensitivity,
speciWcity, positive-predictive value, negative-predictive
value and accuracy ratios were 60.87, 83.33, 77.78, 68.9
and 72.34%, respectively (Table 1). The non-coincident
kappa ratio was 44.4% between histopathological and pre-
operative clinical examination.

There was a statistically signiWcant diVerence in the
detection of AC invasion between CT and histopathological
examination (P < 0.05). CT had diagnosed 29.8% of AC of
patients as tumor positive both as false and true. By preop-
erative CT examination, 10 patients were diagnosed as

Table 1 Comparison of results of AC tumor invasion between
preoperative clinical examination and postoperative histopathological
examination

Mc Nemar test applied

Anterior 
commissure

Histopathological examination P

Yes No Total

n % n % n %

Preoperative clinical examination

Yes 14 29.8 4 8.5 18 38.3 0.267

No 9 19.1 20 42.6 29 61.7

Total 23 48.9 24 51.1 47 100

Sensitivity 60.87

SpeciWcity 83.33

Positive-predictive value 77.78

Negative-predictive value 68.97

Accuracy 72.34
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positive correctly among these 23 patients while 13 patients
were diagnosed as false negative. Four patients were diag-
nosed false positive by CT while these patients were Wnally
evaluated as negative by histopathological examination.
Preoperative clinical examination sensitivity, speciWcity,
positive-predictive value, negative-predictive value and
accuracy ratios were 43.48, 83.33, 71.43, 60.61 and
63.83%, respectively (Table 2). The non-coincident kappa
ratio was 53.9% between histopathological and preopera-
tive CT examination.

There was no statistically signiWcant diVerence between
peroperative examination and histopathological examina-
tion in detecting the patients having AC (p:1.00). Peropera-
tive examination had diagnosed 51.1% of AC of patients as
tumor positive both in a right or wrong way. By peropera-
tive examination, 19 patients were diagnosed as positive
correctly among these 23 patients, while 4 patients were
diagnosed as false negative. Five patients were diagnosed
false positively by peroperative examination, while these
patients were actually evaluated as negative by histopathol-
ogical examination. Preoperative clinical examination
sensitivity, speciWcity, positive-predictive value, negative-
predictive value and accuracy ratios were 82.61, 79.17,
79.17, 82.61 and 80.85%, respectively (Table 3) The
non-coincident kappa ratio was 61.7% between histopa-
thological and peroperative examination.

Discussion

The invasion of AC is one of the most challenging issues
for otolaryngologists for diagnosis and staging. Oncologic
importance of AC invasion is still a subject of debate.

According to some authors, AC is a dangerous area for
tumor invasion to thyroid cartilage due to Broyle ligament.
The lacking of perichondrium at the point where ligament
adheres to cartilage is responsible for this weakness against
tumor spread [14–17]. Because only there is 2–3-mm dis-
tance between an AC mucosa and the thyroid cartilage,
a relatively small tumor may actually penetrate the carti-
lage [18]. In contrast, Kirchner et al. [19] and Sessions
et al. [20] proposed AC as to be a line of resistance against
the cranial spread of tumors arising in the cordocommissu-
ral region. According to his study over 412 whole organ
section of the larynx, Kirchner concluded that Tla and Tlb
glottic tumors rarely invade the cartilage and the tumors
invading the cartilage are actually T2 and T3 tumors of
glottic region extending to epiglottis and root of the tongue.
Session also reported that AC involvement solely repre-
sents extended tumor bulk and upper stages indeed. Based
on the results of these histopathological studies, we can
assume that failures of minimal invasive treatment modali-
ties such as endoscopic laser resection or radiotherapy
result from understaging of tumor. InsuYcient treatment is
inevitable after understaging.

Barbosa et al. [21] reported 40% rate of correct staging
of laryngeal tumors with anterior glottic involvement by
endoscopic examination in a series of 52 patients. They
concluded that AC lesions except from actual T1 tumors
were frequently understaged when evaluated by clinical
endoscopic examination alone. But success rate increased
to 75% using multi-slice helicoidal axial CT scan with sag-
ittal and coronal reconstruction. We found an accuracy of
clinical examination in detecting AC invasion as 72%.
High-failure rates in determination of AC invasion by clini-
cal examination in our study and very low rate of correct

Table 2 Comparison of results of AC tumor invasion between
preoperative CT and postoperative histopathological examination

Mc Nemar test applied *P < 0.05

Anterior 
commissure

Histopathological examination P

Yes No Total

n % n % n %

Preoperative CT

Yes 10 21.3 4 8.5 14 29.8 0.049*

No 13 27.7 20 42.6 33 70.2

Total 23 48.9 24 51.1 47 100

Sensitivity 43.48

SpeciWcity 83.33

Positive-predictive value 71.43

Negative-predictive value 60.61

Accuracy 63.83

Table 3 Comparison of results of AC tumor invasion between
peroperative examination and postoperative histopathological
examination

Mc Nemar test applied *P < 0.05

Anterior 
commissure

Histopathological examination P

Yes No Total

n % n % n %

Peroperative examination

Yes 19 40.4 5 10.6 24 51.1 1,000*

No 4 8.5 19 40.4 23 48.9

Total 23 48.9 24 51.1 47 100

Sensitivity 82.61

SpeciWcity 79.17

Positive-predictive value 79.17

Negative-predictive value 82.61

Accuracy 80.85
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staging of laryngeal tumors with anterior glottic involvement
in Barbosa’s study is a matter of grief. Because false-negative
evaluation is likely to result in insuYcient treatment and
recurrence, while false-positive evaluation results in over-
treatment and unnecessary morbidity. DiYculty in detecting
the invasion of AC by endoscopy arises from its particular
anatomic features. AC is not under direct vision when the
larynx is viewed by the aid of suspension laryngoscope.
Some kind of manipulation must be done even when a
speciWcally designed laryngoscope for AC is used. In addi-
tion, large tumor bulk may hide real status of AC regarding
tumor invasion.

Classical multi-slice axial CT examination was found to
have a limited role in detecting AC status in this study.
False-positive cases may be due to diYculty at discrimina-
tion of reactive inXammation and edema from tumor. There
is not any study in the literature giving knowledge about the
eYcacy of CT solely at detecting AC invasion. But, CT has
reported to be eYcient at detecting cartilage invasion at the
tumors with extralaryngeal spread, but ineVective in detect-
ing minor invasion [22–24]. We found a very low sensitiv-
ity rate (43.5%) of CT in detecting AC invasion. Classical
evaluation of AC involvement consists of detecting AC
thickening greater than 1 mm detected in at least two conta-
gious tomographic slices. Barbosa et al. [21]. presented a
new radiological term that they named as GRACI (gross
radiologic AC involvement). In addition to axial images,
they reconstructed images on sagittal and coronal planes.
They reported that GRACI signs aided in staging T1 and T2
lesions correctly and had a great inXuence on therapeutic
choice. It is obvious that assessment depending solely on
axial CT images is not enough for a correct decision about
AC involvement. Reconstructed multi-plane images must
be preferred.

Peroperative evaluation was found to be the most
eYcient way for detecting AC invasion. It has the highest
rates of sensitivity, negative-predictive value, positive-
predictive value and accuracy. Unfortunately, this method
may not be applicable to all surgical procedures. Also, it is
not possible when radiotherapy, endoscopic laser resection
or total laryngectomy had become the decided choice of
treatment method. But when conservative surgery is the
therapeutic choice, if possible; it seems wise to prefer fol-
lowing a surgical procedure which allows evaluation of AC
invasion peroperatively before irreversible resection both to
avoid overtreatment and insuYcient treatment. Sánchez
et al. [25] reported a 14% rate of local recurrence that
required total salvage laryngectomy in 35 patients with Tlb
glottic tumors who underwent reconstructive anterior glot-
tectomy including partial resection of thyroid cartilage.
Laccourreye et al. [26] reported a 5-year local control rate
of 98.2% when performing supracricoid partial laryngec-
tomy with cricohyoidoepiglottopexy in a series of 62

patients with early glottic cancer that had invaded the AC.
The detection of deep invasion peroperatively may change
the procedure from frontolateral, frontoanterior or Tucker
operation to supracricoid subtotal partial laryngectomy.

Alternative modality for detecting AC involvement is
magnetic resonance imaging (MRI). Berkiten et al. [27]
reported an 84% accuracy of MRI in detecting AC inva-
sion. Optical coherence tomography and high-frequency
ultrasound are promising new methods in the early diagno-
sis of laryngeal cancer. However, there has been no reliable
value given in the literature for the eYcacy in detecting AC
invasion.

Conclusion

Evaluation of AC by multi-slice axial CT is not a useful
method. Preoperative clinical examination by suspension
laryngoscopy has a failure rate of 28%. Peroperative exam-
ination by direct vision is the most reliable method to detect
the invasion of AC.
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