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Videolaryngostroboscopy in early vocal fold carcinoma diagnosis

EnpoBuneocTpoOoCcKonHja y paHoj IUjarHOCTHUITM KapIMHOMA TJIaCHHUIIA

SUMMARY

Introduction/Objective Vocal folds are the most
common primary site of laryngeal carcinoma.
Advancement in diagnostic and therapeutic modalities
have provided better prognosis for patients with early
glottic carcinoma. We aimed to report the role of
videolaryngostroboscopy (VLS) in early diagnosis of
vocal fold carcinoma.

Methods Prospective controlled study included 300
dysphonic patients admitted to the tertiary medical
center for microlaryngoscopy with biopsy. All
patients underwent stroboscopic examination prior to
biopsy. VLS findings were classified according to
Hirano into 4 stages, with a adynamic vocal fold
segment and absence of vocal fold vibration,
suspected for vocal fold carcinoma as a stage IV.
Histopathological findings have been graded
according to Ljubljana classification into simple
hyperplasia, abnormal  hyperplasia, atypical
hyperplasia and carcinoma in situ.

Results Analysis of VLS findings showed that
41.67% of patients (n =125/300) had asymmetrical
and irregular vocal fold vibration ‘with a mucosal
wave reduction (VLS stage I11) while adynamic vocal
fold segment and absence~of wvocal fold vibration
(VLS stage 1V), suspected for-vocal fold carcinoma,
was noticed in 17,33%. of patients (n =52/300). HP
report showed that vocal fold carcinoma was verified
in 5.6% of patientsin VLS stage Il (n = 7/125), while
in' VLS stage IV carcinoma was detected in 26.92% of
patients' (n = 14/52)." Adynamic segment or entire
nonvibrating vocal fold finding predicts early glottic
carcinoma with-a sensitivity of 66.77%, specificity of
86.4%, and moderate diagnostic  accuracy
(AUC = 0.844).

Conclusion VLS plays an important role as a timely
indicator for microlaryngoscopy with biopsy in
diagnosis of vocal fold carcinoma.
Keywords:  videolaryngoscopy;
carcinoma; microlaryngoscopy

vocal fold
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CAXKETAK

VYeoa/llns TmacHunme mpexactaBipajy Hajuemhy
NpUMapHy JIOKaJIH3alHjy JAPUHI€THOT KapIHHOMA.
Hampenak y nujarHoctuim u Tepanuju omoryhmo je
00Jby MPOTHO3Y 3a MalHMjeHTe ca PaHUM KapIHHOMOM
rotiuca. OCHOBHM LIMJb Haller UCTPaKMBama je Ja
YKa)KeMO Ha 3Ha4aj CHIOBUCOCTPOOOCKONH]jE ¥ PaHO]
JIMjarHOCTUIY KaplIMHOMA TIIaCHUIIA.

Metoae VY mpOCIEKTHBHY KOHTDOJIHCAHY CTYAHjY
ykipydeHo je 300 mnanujeHara ca  guchoHmjoM,
XOCIUTANM30BaHUX Y TEpUUjapHO] MEOUIUHCKO]
YCTaHOBH paJii MUKPOJIAPHHTOCKOIIHjE ca OMOTICHjOM.
Kon CBUX TaIyjeHaTa YUUBeH je
€H/IOBUICOCTPOOOCKOIICKH . TIpeTie; Ipe OHOIICH]e.
AHanu3a  eHJOBUACOCTPODOCKOTICKOT  Hamaza je
KJIacu(HKOBaHa IpeMa XUpaHy y YeTUPU CTaaAujyMa,
TaKo Ja aJlMHaMUYHHU CETMEHT M 0JCYCTHE BUOpanuje
FIIACHUIIE TIPEICTaBba CTpoOOCKomncku Hamaz [V,
CyCIeKTaH .32 KapuuHoM riacHune. [lpema
JbyOspaHcko]  KiIacH(HMKANUjH, XHUCTOMATOJIOIIKH
HaJia3 II0JIeJbeH je Ha jeTHOCTaBHY, aOHOpMAllHY H
ATUTINYHY XHUIEPIUIa3Hjy U KapuuHOM in Situ.
Pesynratn  AHamu3a  €HAOBHACCTPOOOCKOICKOT
Halasza Tmokasama je na kox 41,67% mnanmjeHara
(n=125/300) nocroje  00OCTpPaHO  MPUCYTHE
aCHMeTpHYHE W WperyliapHe BUOpalMje TJIACHULA,
jaKo PeIyKOBaHOT MYKO3HOT Tajiaca (CTpOOOCKONCKH
namaz ), nmox je xox 17,33% (n=52/300)
nanujeHaTa yo4eH aJIMHaAMUYHU CErMEHT M OJICYTHE
BuOparije riacHuie (crpobockorncku Hamas V),
CyCIeKTaH Ha KapLuHOM TJIACHUIIE.
XUCTOIATOJIONIKOM aHAJIM30M, KaplIUHOM TJIACHHUIIA
je BepuduroBaH kox 5,6% ca cTpoOOCKOTICKUM
Hanazom Il (n =7/125) u kox 26,92% nanujeHara ca
crpobockonckum Hamazom |V (n = 14/52). Hana3
aJIMHAMUYHOT CErMEHTa W OJICYTHHX BHOpanuja

TJIaCHHIA nMa CEH3UTHBHOCT 66,77% H
crnermupuaHocT 86,4% y JeTeKnHju KapIuHOMA
IIacHUIA, ca YMEPEHOM  JTHjarHOCTHYKOM

npermsnonthy (AUC = 0,844).

3akmyyak EHIOBHIEOCTPOOOCKONHja HWIpa BaKHY
ylnory y  TpaBOBPEMEHO]  HHIMKAIMjH  3a
MHUKPOJIAPUHTOCTPOOOCKONHjy ca  OHOINCHjOM Y
JIMjarHOCTUIN KapIIMHOMa IJIaCHUIIA.

Kibyune pevu: €HJIOBU/IEOCTPOOOCKOIIH]a;
KapLHOM TJIaCHHIIA; MUKPOJIAPUHIOCTPOOOCKOMH]ja
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INTRODUCTION

Laryngeal cancer accounts for 30% to 40% of malignant head and neck tumors and 1%
to 2.5% of all malignancies. Squamous cell carcinoma adds up to 95% to 98% of laryngeal
cancers. The occurrence of laryngeal carcinoma is more common in male patients between the
fifth and seventh decades of life. Laryngeal carcinomas are one of several oncological diseases
in which the five-year survival rate has decreased from 66% to 63% over the last 40 years,
although the total incidence is reducing [1, 2, 3]. In Serbia laryngeal carcinomas are one of the
most common malignancies, and according to 2017 data, they rank sixth in.terms of occurrence

[4].

The first clinically manifested symptom of vocal fold carcinoma is dysphonia. According
to American Academy of Otorhinolaryngology and-Head and Neck Surgery guidelines,
dysphonia diagnostics includes anamnesis, clinical examination focusing on laryngeal motility
and visible pathological changes of the vocal folds, videolaryngostroboscopy (VLS) and
microlaryngoscopy with biopsy as gold diagnostic standard. The occurrence of vocal fold
carcinoma is associated with smoking, gastroesophageal reflux disease, HPV virus, with
alcohol being less involved.in the development of vocal fold cancer than in other localizations
of laryngeal tumors. VLS provides insight in anatomical structures and functional changes of
the vocal folds (appearance and vibratory patterns), without complications. Though it is
invasive procedure, microlaryngoscopy is necessary complementary method to VLS, and
without it histological confirmation of the lesion would be impossible [5, 6, 7].

The aim of this study is to distinguish the presence of early glottic carcinoma in patients
with or without dysplastic lesions of vocal folds, using certain clinical characteristics observed
during VLS.

METHODS

The prospective study with 300 dysphonic patients was conducted over a four-year period
in the Clinic of Otorhinolaryngology, Kragujevac Clinical Center, Serbia. Ethical committee

of the Kragujevac Clinical Center, Serbia, approved this study. Patients with functional voice
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disorders, benign tumors, pseudotumors, as well as the patients with verified vocal ford
carcinoma were excluded from the study. All patients underwent detailed anamnesis,
otorhinolaryngological and phoniatric examination, VLS and microlaryngoscopy with biopsy.
All subjects gave their informed consent for participation in the study and ethical guidelines of

the Declaration of Helsinki were followed during the study.

VLS was performed using a rigid Karl Storz stroboscope (Karl Storz SE & Co. KG,
Germany). One doctor performed and evaluated all stroboscopic examinations. Following
parameters were analyzed: glottic occlusion, amplitude and regularity ofiwocal fold vibration
and presence of mucosal wave. VLS findings were classified according to Hirano into 4 stages:
1. insufficient glottic occlusion with symmetrical, regular vocal fold vibration with regular
amplitude and presence of mucosal wave; 2. insufficient glottic occlusion with symmetrical
and regular vocal fold vibration with a reduced amplitude, and slightly reduced mucosal wave;
3. Insufficient glottic occlusion with asymmetrical and irregular vocal fold vibration with a
mucosal wave reduction; 4. adynamic vocal fold segment and absence of vocal fold vibration,

suspected for vocal fold carcinoma [5, 8].

Microlaryngoscopy-with biopsy was performed in general anesthesia with SOM 62
microscope (Karl Kaps GmbH & Co: KG, Germany) and Karl Storz laryngoscope (Karl Storz
SE & Co. KG; Germany). All sections of the obtained samples had been embedded in paraffin
wax, cut at 3-5 mm thickness from at least two parts of the paraffin block and stained with
hematoxylin and eosin for histopathological (HP) analysis. HP findings have been graded
according to Ljubljana classification into simple hyperplasia (benign spinous layer
augmentation), abnormal hyperplasia (benign basal and parabasal layer augmentation), atypical

hyperplasia (risky for malignancy) and carcinoma in situ. [9, 10].

The data were analyzed using statistical package SPSS, version 21. The normality of
distribution was tested by the Kolmogorov-Smirnov test. The statistical association was
evaluated using the Chi-square test. ROC curve is used for the assessment of VLS diagnostic
values. Diagnostic value is tested using clinical variables of interest by the method of logistic
regression. Diagnostic value of VLS was evaluated through determination of sensitivity,
specificity, and diagnostic accuracy. The results were considered significantly different when
p < 0.05.

DOI: https://doi.org/10.2298/SARH200529077S Copyright © Serbian Medical Society
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RESULTS

Our study included 220 male (73.33%) and 80 female patients (26.67%), with an average
age of 50.59 years. The smokers accounted for 88.67% (n = 266/300) of patients, with a 23.970
+ 12.651 mean smoking years history, while 11.33% (n = 34/300) of patients were non-

smokers.

Analysis of VLS findings according to Hirano classification showed that all patients had
insufficient glottic occlusion. In 27.33% of patients (n = 82/300) we noticed’ symmetrical,
regular vocal fold vibration with regular amplitude and presence of mucosal wave (VLS stage
1), 13.67% of patients (n = 41/300) had symmetrical and regular vocal fold vibration with a
reduced amplitude, and slightly reduced mucosal wave (VLS stage 1) while 41.67% of patients
(n =125/300) had asymmetrical and irregular vocal-fold vibration with a mucosal wave
reduction (VLS stage I11). Adynamic vocal fold.segment and absence of vocal fold vibration
(VLS stage 1V), suspected for vocal fold carcinoma, was noticed in 17.33% of patients
(n =52/300) (Table 1).

All patients underwent microlaryngoscopy with vocal fold biopsy. HP report showed that
simple hyperplasia was present in.42% of patients (n = 126/300), abnormal hyperplasia in
28.67% of patients (n =86/300), 22.33% of patients (n = 67/300) had atypical hyperplasia,

while 7% of patients (n = 21/300) was diagnosed with laryngeal carcinoma (Table 1).

In VLS stage | most common HP finding was simple hyperplasia. Carcinoma was not
detected in VLS stages | and Il. In VLS stage Il carcinoma was verified in 5.6% of patients
(n=7/125), while in VLS stage 1V carcinoma was detected in 26.92% of patients (n = 14/52)
(Figure 1a, b). HP reports indicating carcinoma showed that 52.38% of patients (n = 11/21)
had carcinoma in situ, while 47.62% of patients (n = 10/21) had invasive laryngeal carcinoma.
Our results showed that in VLS stage IV was significantly more patients with carcinoma

comparing to other VLS stages (Figure 1b).

To examine diagnostic significance of VLS in carcinoma diagnostics we used ROC curve
for determination of procedure sensitivity and specifity, univariate and bivariate logistic
regression. Adynamic segment finding had 0.667 sensitivity and 0.864 specificity in detection
of vocal fold carcinoma (AUC = 0.844, 95% CI 0.772-0.916). Odds ratio for VLS findings of

DOI: https://doi.org/10.2298/SARH200529077S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2021 | Online First September 3, 2021 | DOI: https://doi.org/10.2298/SARH200529077S 6

3.44 (95% ClI 2.14-5.51) indicates that for each gradation of findings, from VLS stage I to stage
IV, chance for carcinoma detection after biopsy is increased. Our results imply a cutoff point
for early diagnostics of glottic carcinoma with a sensitivity of 66.77%, specificity of 86,4%,
and moderate diagnostic accuracy (AUC = 0.844) for early detection of glottic carcinoma.
According to our results, VLS predicts most precisely early glottic carcinoma when adynamic

segment or when entire nonvibrating vocal fold is found (Figure 2).

DISCUSSION

There is a great interest in the assessment of the VLS-role in diagnosis of vocal fold
carcinoma and benign pathology [9, 10]. VLS is considered to'be an objective method with a
subjective interpretation of the experienced endoscopists [5, 11]. In our study, VLS was used
as a diagnostic procedure, while biopsy with HP evaluation-as a gold diagnostic standard was

a comparative method used to confirm stroboscopic prediction.

Analyzing the VLS and HP reports of 112 subjects, Jotic et al. [5] found that the
adynamic segment was present in 15.1% of patients with mild, 38.5% of patients with moderate
and in 54.5% of patients with severe dysplasia (carcinoma in situ). In a prospective clinical
trial of 66 patients VLS findings were compared with histopathological verification of glottic
carcinoma.. Asymmetrical and irregular vocal fold vibrations with absent mucosal wave or
absent vibrations of one part or the entire vocal fold were histopathologically confirmed as
cancer in 85% of patients. There were 7 HP reports positive on carcinoma (87.5%) and 1
negative (12.5%) in the group of patients with absent mucosal wave. In the group of patients
with absent vocal fold vibrations, there were 49 positive (84.48%) and 9 negative (15.52%) HP
reports. The authors concluded that in the cases of hoarseness present more than 14 days, VLS
is the method of choice in assessing the need for microlaryngoscopy and HP verification [12].
El-Demerdash et al. [13] found that the sensitivity and specificity of VLS in predicting the
invasive nature of vocal fold lesions based on the absence or reduction of the mucosal wave
was 96.8 and 92.8%. Caffier et al. [14] found absence of vocal fold vibrations and adynamic
segment (VLS stage IV) in 17/34 patients, while in 16 patients malignancy was
histopathologically confirmed. In addition, Gugatshka et al. [15] showed that combination of

exfoliative cytology and VLS allows detection of glottic cancer with a sensitivity of 97%. In

DOI: https://doi.org/10.2298/SARH200529077S Copyright © Serbian Medical Society
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compliance with available data, our results showed that 26.92% of the patients (14/52) with
adynamic segment and absent vocal fold vibration had histopathologically confirmed vocal
fold carcinoma. In addition, in 66.67% of the patients (14/21) with vocal fold carcinoma
adynamic segment and absent vocal fold vibration were detected (Figure 1). Adynamic
segment or absent vocal fold vibrations predict early glottic carcinoma with a sensitivity of
66.77%, specificity of 86.4%, and moderate diagnostic accuracy, AUC = 0.844 (Figure 2).

Gamboa et al. [16] used the WHO histopathology classification, which is compatible
with the Ljubljana classification that we used in our study. Absent mucosal wave as a suspected
VLS finding was observed in 15 patients. Severe dysplasia was histopathologically. confirmed
in 13.4% of the patients (n=2/15), and planocellular carcinoma in 46.7% (n = 7/15).
Histopathology did not show cell atypia in 26.7% of the patients (n = 4/15), while remaining
13.4% (n = 2/15) showed mild dysplasia.

VLS findings that are characteristic of chronic laryngitis (asymmetrical vocal fold
vibrations with reduced amplitudes and mucosal wave reduction) demand particular attention
because continuous VLS monitoring of these patients allows early diagnosis of vocal fold
carcinoma [7, 11, 13, 15,17].

The recognition of clinical manifestations and exposure to risk factors for the vocal fold
carcinoma Is important to primary care in order to promptly refer the patient to
otorhinolaryngological examination and to establish a timely indication for microlaryngoscopy
with biopsy [18-21].-VLS is very important prompt indicator for microlaryngoscopy with
biopsy-as a gold standard procedure for diagnosis of vocal fold carcinoma. During
microlaryngoscopy patient must be under general anesthesia, which makes examination of the
larynx mobility impossible [22, 23]. Also, vocal fold scaring after the biopsy is possible as the
tissue does not have the ability to regenerate. According to American Academy of
Otorhinolaryngology and Head and Neck Surgery guidelines for dysphonia diagnostics, VLS
enables good visualization of the larynx which is important before performing

microlaryngoscopy [24, 25, 26].

DOI: https://doi.org/10.2298/SARH200529077S Copyright © Serbian Medical Society
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CONCLUSION

Results of this study implicate fundamental significance of VLS in diagnosis of early
glottic carcinoma as VLS precisely predicts early glottic carcinoma when adynamic segment

or when entire nonvibrating vocal fold is found.

Conflict of interest: None declared.
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Table 1. Number of patients with specific epithelial hyperplastic laryngeal lesions distributed

by videolaryngostroboscopy (VLS) stages

Epithelial hyperplastic VLS stages Total
laryngeal lesions Stage | Stage 11 Stage 111 Stage IV

Simple hyperplasia 73 17 33 3 126 (42%)

Abnormal hyperplasia 5 17 46 18 86 (28.67%)

Atypical hyperplasia 4 7 39 17 67 (22.33%)

Carcinoma 0 0 7 14 21 (7%)

Total (%) 82 (27.33) | 41 (13.67) | 125 (41.67) | 52 (17.33) 300
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Figure 1. Distribution of epithelial laryngeal lesions according to endovideolaryngostroboscopy

(EVLS) findings
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Figure 2. The area under receiver operating characteristic curve for the sensitivity and

specificity of videolaryngostroboscopy in vocal fold carcinoma diagnosis
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