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A B S T R A C T  

Background: Laryngeal examination of patients with hoarseness is essential to diagnose a wide range of pathologies. 

Laryngeal visualization has progressed from simple indirect mirror examination to virtual laryngoscopy with flexible 

fiber optic laryngoscope as an acceptable option. This study was done to determine the diagnostic accuracy of fiber 

optic laryngoscopy in patients with hoarseness. 

Material and Methods: This cross-sectional comparative study included a sample of 155 participants, of both genders, 

aged 20 to 60 years with hoarseness of at least 1 month duration. Participants were recruited through non probability 

consecutive sampling technique from ENT department, Sir Ganga Ram Hospital Lahore, Pakistan over a period of six 

months (October 2015 to March 2016). Patients fulfilling the selection criteria were subjected to Fiber Optic 

Laryngoscopy (FOL) under local anesthesia followed by Direct Laryngoscopy (DL) under general anesthesia and findings 

recorded.  Data was collected, tabulated and analyzed using SPSS 17. Diagnostic value of FOL versus DL was calculated 

with frequency, percentage, sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV). 

Results: Out of 155 participants, 48.39% (n=75) were males and 51.61% (n=80) females, with mean age of 31 ± 9.54 

years. Assessment of diagnostic accuracy of fiber optic laryngoscopy taking direct laryngoscopy as criterion standard 

showed an accuracy of 80.65% with 89.19% sensitivity, 77.96% specificity, 55.93% PPV, and 95.83% NPV, respectively. 

Conclusions: Fiber optic laryngoscopy is an excellent tool for the diagnosis of hoarseness, with a diagnostic accuracy of 

80.65%. 
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I n t r o d u c t i o n  
 

Hoarseness, a symptom which points to laryngeal 

dysfunction, is described by the patients as an 

altered voice quality. Diagnosis of hoarseness of 

more than one-month duration is important 

because a number of pathologies can cause 

hoarseness ranging from common cold to 

malignancy.1 Persistent hoarseness may result from 

morphologic changes due to benign vocal cord 

lesions (nodules and polyps) or malignant pathology 

(squamous cell carcinoma of larynx).2 Laryngoscopy 

is visual evaluation of larynx and is essential for the 

diagnosis of hoarseness. For this the 

armamentarium has progressed from Garcia’s 

original indirect mirror laryngoscopy (IDL), direct 
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laryngoscopy (DL) to virtual laryngoscopy (VL).3,4 

Although excessive gag reflex may make it 

intolerable in some (15%) patients,5 the usefulness 

and cost effectiveness of indirect mirror 

laryngoscopy makes it a commonly used procedure 

as it can be easily performed by an otolaryngologist 

in the clinic.6 Both mirror laryngoscopy and FOL are 

indirect methods of laryngeal examination.7 A 

number of indirect fiber optic laryngoscopes such as 

the flexible fiber optic bronchoscope and 

nasopharyngoscope are not only good alternatives 

to DL but are found to be superior to mirror IDL as 

well.8 FOL is also said to be a safer and non-invasive 

procedure to evaluate vocal cord paralysis and other 

laryngeal lesions.9 Keesecker and colleagues 

however, pointed out that it showed high frequency 

of error in diagnosis.10 

There is much debate in the existing literature and 

varied recommendations by the practitioners 

regarding suitability and diagnostic accuracy of 

various methods of laryngeal examination. We 

planned this study to determine the diagnostic 

accuracy of fiber optic laryngoscopy in patients with 

hoarseness considering the direct laryngoscopy as 

criterion standard. 

M a t e r i a l  a n d  M e t h o d s  

In this cross-sectional comparative study, 155 

participants were enlisted through non-probability 

consecutive sampling at the department of ENT, Sir 

Ganga Ram Hospital Lahore, Pakistan from October 

2015 to March 2016. Approval was obtained from 

ethics committee of Sir Ganga Ram hospital. Sample 

size of 152 was calculated with hypothesized 

expected sensitivity of 70 and specificity of 99 using 

Wan Nor Arifin online calculator,11, with 5% 

precision and 95% level of significance, taking 

prevalence of hoarseness as 11.4%. 12 

Patients of both genders presenting with hoarseness 

of at least one-month duration with age between 20 

to 60 years were included in the study. Patients unfit 

for general anesthesia, allergic to lignocaine or those 

who did not consent for participation were excluded 

from the study. After informed consent and 

explaining the procedure a detailed history, 

including socio-demographic information was 

recorded by the investigator. Before undergoing 

FOL, nasal decongestant drops (xylometazoline) and 

4% lignocaine were administered to every patient. 

FOL was carried out with XION nasopharyngoscopy 

model EF-N, D: 3.4mm, L: 320mm, Direction of View: 

0o, Angle of field of view: 80.0o, Depth of focus: 1-

50mm, Angle: 130o/130o with complete visual 

system. Larynx was examined after passing the 

flexible scope from the nasal cavity to the throat, 

findings noted from the video monitor and sketches 

were drawn for record by the researcher.  Next, the 

patients were admitted for DL under general 

anesthesia (GA). FOL findings were not shared with 

the surgeon to avoid bias. The findings of both the 

procedures were compared.  

Data analysis was done using SPSS 17. Variables 

specially studied included diagnostic accuracy of FOL 

versus DL and presented by frequency, and 

percentages. 2x2 contingency tables were used to 

calculate the sensitivity, specificity, positive 

predictive value (PPV) and negative predictive value 

(NPV) of FOL compared to DL. 

R e s u l t s  

The ratio of male to female participants was roughly 

equal 48.39% (n=75) versus 51.61% (n=80) with the 

mean age of 31.01+ 9.54 years (Table I). DL (criterion 

standard) proved to be diagnostic in 23.87% (n=37) 

while in 76.13% (n=118) cause of hoarseness could 

not be identified (Table II). FOL picked up 

pathologies in additional 16.13% (n=26) patients and 

was found to have a diagnostic accuracy of 80.65% 

compared to the DL, while the sensitivity was 

89.19%, specificity 77.96%, PPV 55.93% and NPV of 

95.83% (Table II). 
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Table I: Frequency distribution of gender and age 
groups (n = 155) 

Variable Group Absolute 
Frequency 

(%) 

Relative 
Frequency 

(%) 

Gender Male 75 48.39 

Female 80 51.61 

Age 
(Years) 

20-30 87 56.13 

31-65 68 43.87 

 
Table II: Diagnostic accuracy of fiber optic 
laryngoscopy taking direct laryngoscopy as criterion 
standard in patients presenting with hoarseness 

Fiber optic 
Laryngoscopy 

Direct Laryngoscopy Total 

Positive 
True 

positive(a) 
33 

False 
positive (b) 

26 
a + b = 59 

Negative 
False 

negative(c) 
4 

True 
negative 

(d) 92 
c + d = 96 

Total a + c = 37 b + d = 118 155 

Sensitivity = 89.19%; Specificity = 77.96%; PPV = 55.93%; 
NPV = 95.83%; Diagnostic Accuracy = 80.65% 

 

D i s c u s s i o n  

Present study revealed that FOL with a diagnostic 

accuracy of 80.65% picked up 16.13% more 

pathologies compared to DL and had a sensitivity of 

89.19% and specificity of 77.96%. 

Williams et al.13 believed that FOL has revolutionized 

the laryngeal examination and operations. They 

compared FOL with indirect mirror and direct 

laryngoscopy in assessing various laryngeal 

disorders and found it a promising technique that in 

their opinion has an acceptable place in assessment 

of laryngeal disorders.  The number of participants 

in our study is double to that of Williams et al. 

however, our findings are comparable to theirs in 

evaluation of FOL as a useful technique. Moser in his 

review termed FOL as a rapid, low risk diagnostic test 

for most common findings of laryngeal diseases in 

primary care setups.14 Mahbub and colleagues, 

compared FOL with IDL and found that FOL was 

superior to IDL for diagnosis of persistent upper 

airway symptoms. They recommended FOL in all 

patients with long-term progressive airway 

symptoms even if the mirror IDL appears normal.8 

Although their focus was not diagnostic accuracy but 

only comparison of the percentage of lesions 

detected by both methods, nevertheless we believe 

our findings in terms of superiority of FOL holds true 

when we compared it with DL, as it is now also being 

used for pediatric airway management.15 Shafi et al. 

also reported FOL as a safe and effective test for 

different ear, nose and throat pathologies.16 

Similarly, in a local study by Hameed et al. with a 

sample size of 100 patients with hoarseness, it was 

noted that FOL was a safer, noninvasive procedure 

with only two patients requiring DL.9 According to 

Handler, FOL was test of choice for evaluation of 

pediatric larynx while DL was preferred in laryngo-

tracheal surgery.17 Collins studied different 

laryngoscopy devices and concluded that the role 

and extent of FOL was not yet fully recognized in 

airway management. However, it was promising in 

respect of routine clinical examination, when 

laryngoscopy fails as well as for teaching purposes.18 

Our study was unique because the participants were 

subjected to both FOL and DL for comparison 

rendering the results more reliable.  

Cohen and Benyamini assessed the accuracy of 

Trans-nasal fiber optic laryngoscopy (TFL) versus DL 

by comparing the pathologic results of 110 laryngeal 

tissue biopsies. They found out that the sensitivity of 

TFL was 70.6% with a specificity of 96.7%. Although 

they acknowledged the cost effectiveness and safety 

as positive aspect of the technique, they expressed 

concerns about its sensitivity and recommended 

that suspicious lesion diagnosed by TFL biopsy must 

undergo DL for confirmation.19 Our results 

nevertheless are conclusive in superiority of FOL 

over DL with a sensitivity of 80.19%.  



 

                  J Islamabad Med Dental Coll 2021 104 

The results of our study reveal that FOL is an 

essential tool for diagnosis of voice disorders and 

has an excellent accuracy for the diagnosis of 

diseases causing hoarseness. Therefore, we 

recommend FOL laryngoscopy for all patients 

presenting with hoarseness. 

This study has a limitation of a small sample 

collected from a single hospital only, hence the 

results cannot be generalized. Another limitation is 

inclusion of patients with hoarseness only. Studies 

with large sample size including patients with all 

phonation disorders need to be conducted, which 

will give a more reliable account of accuracy of fiber 

optic laryngoscopy.  

C o n c l u s i o n  

We concluded that in patients with hoarseness, fiber 

optic laryngoscopy with a diagnostic accuracy of 

80.65% and taking direct laryngoscopy as criterion 

standard is an excellent diagnostic tool. 
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