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Introduction

Vocal folds are composed of five layers; each layer has its own
anatomical and mechanical characteristics. From superficial
to deep, the layers consist of very thin squamous epithelium,
lamina propria that is divided into three layers based on the

density of elastic and collagenous fibers (superficial [Reinke
space], intermediate, and deep), and thyroarytenoidmuscles
(the bulk). Those five layers can be mechanically classified
into three parts: the “cover,” consisting of the epithelium and
lamina propria superficial layers; the “transition,” composed
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Abstract Introduction Benign vocal fold lesions (BVFLs) disrupt the superficial lamina propria,
impacting vocal fold pliability. Investigating the diagnostic competency of ear, nose,
and throat (ENT) residents in identifying BVFLs, we hypothesize that factors such as
residency year, subspecialty focus, and training center influence diagnostic accuracy.
Objectives To assess the accuracy of diagnosis of BVFLs among ENT residents and to
correlate diagnostic accuracy with the year of residency.
Methods An observational cross-sectional study included all ENT residents in Saudi
Arabia. It was performed in August and September 2021 using a self-administered
online questionnaire that assessed demographic variables and included three images
with open-ended questions on diagnosing vocal fold lesions.
Results A total of 61 ENT residents (62.3% male) were included in this study. The
images of vocal fold cyst, vocal fold polyp, and vocal fold nodule were correctly
diagnosed by 60.7%, 88.5%, and 91.8% of residents, respectively. There was a
correlation between the year of residency and the accuracy of diagnosing a vocal
fold cyst (p¼0.029). Residents interested in laryngology correctly diagnosed all three
lesions more frequently than other residents.
Conclusion The ability of residents to diagnose vocal fold cysts was moderate. In
particular, the senior residents were able to diagnose polyps and nodules with excellent
accuracy.
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of intermediate and deep layers of the lamina propria; and
the “body,” consisting of the vocalis muscle.1,2

Benignvocal fold lesions (BVFLs) are non-cancerousgrowth
of aberrant tissue on the folds of the vocal folds, including
Singer nodules, polyps, cysts, and others. It develops in the
superficial lamina propria, the vibratory layer of thevocal fold,
where thefibrous componentsare looseandcanbelikened toa
mass of soft gelatin. If BVFLs occur, they may affect pliability
and mucosal waves during phonation and cause glottic insuf-
ficiency.3,4 The underlying mechanism of BVFLs development
is unclear, whether it is caused primarily by phonotrauma or
by an unsolicited injury that leads to overcompensation
and secondary lesions. Inflammation that is related to vocal
misuse, laryngopharyngeal reflux, and phonotrauma also
plays an essential role in the development of BVFLs.3,5–7

Various symptoms are associated with BVFLs, including
hoarseness, voice fatigue, effortful speech, and voice strain.
Rarely, patients with large lesionsmay also experience airway
obstruction.3 In 2018, the clinical practice guidelines stated
that any patient presenting with voice changes for 4 weeks
should undergo diagnostic laryngoscopy performed by a clini-
cian, before starting any treatment.7 Videostroboscopy and
direct fiberoptic visualization are the gold-standard methods
for diagnosing the presence of BVFLs.3 It has been found that
theuseofnarrowband imaging (NBI)/white light improves the
detection rate of vocal fold cysts, while NBI is not found to
significantly aid in the detection of polyps.8 Despite advance-
ments in technology and the use of both white halogen and
stroboscopic light, inconsistencieswere observedbetween the
preoperative diagnosis and the intraoperative diagnosis of
BVFLs in 36% of patients.9

The management of BVFLs varies from behavioral inter-
vention (voice therapy, good vocal fold hygiene practice, and
treatment of exacerbating factors like laryngopharyngeal
reflux), steroid injection to the lesion, or surgery using a
micro flap or laser. In some cases, however, conservative
management is less likely to produce positive results, such as
in the case of polyps.10 There is no consensus regarding the
use of voice therapy for lesions other than nodules, anti-
reflux medications, and intravenous steroids.3,11

For optimal and patient-specific treatment, the clinician
should be familiarwith the anatomy, physiology, and functional
aspects of those lesions.12 Determining the competency of ear,
nose, and throat (ENT) residents in diagnosing BVFLs will be
useful, as they are responsible for the accurate diagnosis that
helpsguide appropriate therapy. Thus, correlating their capabil-
itywith each training programmayhelp assess the competency
of residency programs. Therefore, this study assessed the capa-
bility of ENT residents in diagnosing BVFLs since they diagnose
and treat these conditions. We hypothesized that the year of
residency, subspeciality of interest, and residency center would
affect the residents’ accuracy of diagnosis.

Methods

This was a quantitative cross-sectional study approved by
the Institutional Review Board of the College of Medicine
of King Saud University (No. E-21-6071). The informed

consent form stated that participation was voluntary, data
were collected for research purposes only, self-identifying
information (i.e., name, university number, and phone num-
ber) would not be collected, and confidentiality and privacy
would be maintained during all study phases. Participants
were included only if they provided informed consent.

The study was conducted by contacting the chief resident
in each ENT center of Saudi Arabia (Central, Eastern, West-
ern, and Southern regions) using an online questionnaire.
The questionnaire consisted of two sections: one on demo-
graphic data and another that had questions assessing the
diagnostic capability of ENT residents. This study included
ENT residents practicing in Saudi Arabia, excluding R1 (post-
graduate year 1). Our study period went from August 1st,
2021, to September 30th, 2021.

The residentswere providedwith three images (►Figs. 1–3)
and using an open-ended format; They were asked to identify
the lesion that was most likely a benign vocal fold lesion. This
questionnaire was first sent to the residents on August 2nd, a
reminder was sent on August 9th, and another reminder was
sentonAugust16th.The images thatwereprovidedwerepiloted
first among 10 expert ENT consultants for verification of the
correct diagnosis.

All data collected in this study were analyzed using the
IBM SPSS Statistics for Windows, version 26.0 (IBM Corp.,
Armonk, NY, USA) software. Descriptive statistics (means,
standard deviations, frequencies, and percentages) were
used to describe the quantitative and categorical variables.
A bivariate statistical analysis was conducted, using appro-
priate independent t-tests and one-way analysis of variance
statistical tests according to the type of study and outcome
variables. A p-value<0.05 and a 95% confidence interval
were used to report the statistical significance and the
precision of the results, respectively.

Results

Overall, 188 eligible residents received the survey and 61
completed it, with a response rate of 32.4%. The percentage of

Fig. 1 Vocal fold cyst.
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male and female respondents was 62.3% and 37.7%, respec-
tively. Regarding the region, 52.5%, 19.7%, 13.1%, and 14.8% of
residents were from the Central, Western, Southern, and the
Eastern regions, respectively. Regarding the year of residen-
cy, 16.4%, 26.2%, 31.1%, and 26.2% were 2nd-, 3rd-, 4th-, and
5th-year residents, respectively. The proportions of residents
interested in facial plastic surgery, head and neck surgery,
pediatric ENT, otology, rhinology, and laryngology were
21.3%, 29.5%, 14.8%, 14.8%, 13.1%, and 6.6%, respectively
(►Table 1).

For the first image (►Fig. 1), which was a vocal fold cyst,
60.7% made the correct diagnosis, while 9.8% made an
incorrect diagnosis of vocal fold edema. Regarding
the second image (►Fig. 2), 88.5%made the correct diagnosis
of a vocal fold polyp, while 11.5% made incorrect diagnoses.
For the third image (►Fig. 3), 91.8% made the correct
diagnosis of a vocal fold nodule (►Table 2).

The year of residency correlated with the accuracy of
diagnosis of the vocal fold cyst (p¼0.029). Although this
was the only statistically significant finding, some other
findings should be highlighted. When evaluating the vocal
fold cyst, 55.5% and 41.6% of the residents from the Eastern
andWestern regions, respectively,made incorrect diagnoses.
Moreover, 62.5% and 44% of those with an interest in
rhinology and head and neck surgery, respectively, made
incorrect diagnoses when evaluating the vocal fold cyst.
Those with an interest in laryngology showed higher per-
centages of correct diagnoses for the three lesions compared
with other residents who had other subspecialty interests
(►Table 3).

All three images were correctly diagnosed by 52.5% of the
sample. Regarding the regions, those from the Southern
region presented the highest percentage (75%) of correct
diagnoses for all 3 images. Although the results were not
significant, 20% of the 2nd-year residents and 62.5% of the
5th-year residents made correct diagnoses for all 3 images.
Of thosewith an interest in rhinology and otology, 37.5% and
44.4% made correct diagnoses, respectively, while 75% of
thosewith an interest in laryngologymade correct diagnoses
of all 3 images (►Table 4).

Discussion

In this study, we aimed to assess the Saudi Arabian ENT
residents’ ability to diagnose BVFLs accurately. Further, we
aimed to correlate the findings with the residency level. Our
findings may reflect the abilities of the residents to diagnose
vocal fold lesions without clinical context, indicating how
frequently these conditions are observed in clinics or surgical
theatres. Subsequently, they may reveal the shortcomings to
residency supervisors, thus enabling the implementation of
resources and utilities to improve the outcomes of otolaryn-
gology residency training programs in Saudi Arabia. To the
best of our knowledge, this was the first study to assess the
accuracy of diagnoses of vocal fold lesions among ENT
residents in Saudi Arabia.

We found that a vocal fold cyst was the type that was
diagnosed least accurately, while vocal fold polyps and
nodules were diagnosed correctly by 88.5% and 91.8% of
the residents, respectively. While reviewing the literature,
we found that several vocal fold diseases are difficult to
diagnose even using stroboscopic light. Sulcus vocalis, sub-
mucosal cysts, pseudocysts, and mucosal bridges are some
examples.13 Furthermore, one of the difficulties in diagnos-
ing a vocal fold cyst is that, unlike other benign vocal fold
lesions, cysts are usually lined by normal respiratory epithe-
lium, which rarely becomes ulcerated.14 Additionally, out of
all the cases of epidermoid cysts, only 10%were diagnosed on
initial examination, and 55% of the caseswere only suspected
because of the presence of localized subtle fullness on a point
corresponding to the middle third of the membranous
portion of a vocal fold.15 This may explain the lower percent-
age of accurate diagnoses among ENT residents for a vocal
fold cyst. Cipriani et al. studied the clinical and pathological

Fig. 2 Vocal fold polyp.

Fig. 3 Vocal folds nodules.
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Table 2 Respondents’ answers and means (n¼61)

Parameters n %

First image Reinke edema 3 4.9

Vocal fold cyst 37 60.7

Right vocal fold lesion 3 4.9

Edema 6 9.8

Right vocal fold nodule 2 3.3

Paralysis 1 1.6

Leucoplakia 3 4.9

Right vocal fold mass 1 1.6

Granuloma 1 1.6

Sulcus 2 3.3

Laryngeal keratosis 2 3.3

Second image Nodule 2 3.3

Vocal fold polyp 54 88.5

Polyp/granuloma 1 1.6

Vocal fold papilloma 3 4.9

Fleshy vocal mass 1 1.6

Third image Vocal fold nodules 56 91.8

Bilateral vocal fold cyst 2 3.3

Polyp 2 3.3

Contact granuloma 1 1.6

Table 1 Demographic characteristics of respondents (n¼61)

Variable n (%) SD

Sex Male 38 (62.3) 0.489

Female 23 (37.7)

Region Central 32 (52.5) 1.121

Western 12 (19.7)

Southern 8 (13.1)

Eastern 9 (14.8)

Year of residency Year 2 10 (16.4) 1.044

Year 3 16 (26.2)

Year 4 19 (31.1)

Year 5 16 (26.2)

Subspeciality of interest Facial plastic surgery 13 (21.3) 1.561

Head and neck surgery 18 (29.5)

Pediatric ear, nose, and throat 9 (14.8)

Otology 9 (14.8)

Rhinology 8 (13.1)

Laryngology 4 (6.6)

Abbreviation: SD, standard deviation.
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spectrumof BVFLs and reviewed the reliability of histological
diagnoses in these cases, concluding that “a polyp, nodule, or
Reinke edema is neither clinically reproducible nor histolog-
ically unique.” They also stated that since histological fea-
tures can overlap, shared stroboscopic features may lead to
different interpretations of cysts and nodules.14Althoughnot
statistically significant, residents interested in laryngology
showed higher percentages of correct diagnoses compared

to others, and that might be explained by further reading and
educational exposure. More research is required in the area to
explore potential positive explanations which may influence
our programs.

We found that a resident’s competency to diagnose BVFLs
accurately correlated significantlywith the year of residency.
Further, a higher percentage of senior residents (4th and 5th
years) correctly diagnosed the other 2 conditions. A study

Table 3 Correlation of correct answers with demographics:

First image Second image Third image

Variable VFC IA p VFP IA P VFN IA p

Sex Male 23 15 0.247 33 5 0.845 33 5 0.572

Female 14 9 21 2 22 1

Region Central 20 6 0.34 26 6 0.946 29 3 0.666

Western 7 5 11 1 11 1

Southern 6 2 8 0 8 0

Eastern 4 5 9 0 8 1

Year of residency Year 2 3 7 0.029 6 4 0.192 8 2 0.122

Year 3 9 7 14 2 15 1

Year 4 12 7 19 0 19 0

Year 5 13 3 15 0 14 2

Subspeciality of interest Facial plastic surgery 10 3 0.427 10 3 0.649 10 3 0.477

Head and neck surgery 10 8 17 1 17 1

Pediatric ear nose throat 6 3 9 0 9 0

Otology 5 4 8 1 8 1

Rhinology 3 5 6 2 8 0

Laryngology 3 1 4 0 4 0

Abbreviations: IA, incorrect answer; VFC, vocal fold cyst; VFN, vocal fold nodule; VFP, vocal fold polyp.

Table 4 Mean number and correlation of residents who answered all questions correctly

Variable Correct � 1 wrong answer p-value

Region Central 15 17 0.488

Western 7 5

Southern 6 2

Eastern 4 5

Year of residency Year 2 2 8 0.123

Year 3 8 8

Year 4 12 7

Year 5 10 6

Subspeciality of interest Facial plastic surgery 6 7 0.427

Head and neck surgery 10 8

Pediatric ear nose throat 6 3

Otology 4 5

Rhinology 3 5

Laryngology 3 1

Total (%) 32 (52.5) 29 (47.5)
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conducted to assess the progression of reliability and com-
petency in the use of trans nasal laryngoscope among the
ENT residents showed significant improvements in the diag-
noses of vocal fold immobility, subglottic stenosis, laryngeal
mass, vocal fold abnormalities using intraclass correlation in
residents, according to the residency year.16

The results of another study that was conducted to develop
an objective technical skills assessment tool for residents’
surgical performance in pediatric laryngoscopy and rigid
bronchoscopy were consistent with these findings.17

Our findings highlight that the residents diagnosed vocal
fold nodules and polyps more easily than vocal fold cysts,
indicating the prevalence of these two conditions in their
training programs. However, no study in the literature has
assessed the exposure of residents to vocal fold lesions. Thus,
we considered that epidemiologically, the two conditions
were more common than vocal fold cysts.

Poels et al. studied the consistency in the clinical diagno-
ses of BVFLs identified at preoperative and intraoperative
examinations. Interestingly, in their paper, vocal fold nod-
ules and polyps were prevalent in more than half of their
study sample, while vocal folds cysts showed one of the
lowest prevalence, alongside sulci vocalis and vergetures.9

Another research assessed the age, sex distribution, symp-
tomatology, areas of involvement, and prognosis of the most
prevalent forms of benign laryngeal lesions. In their study
sample, 40.47% presented vocal fold polyps and 28.57%
presented vocal fold nodules, while a vocal fold cyst was
not encountered.18

We also noted that, although not statistically significant,
higher percentages of misdiagnosed vocal fold cyst cases
were noted in the Eastern andWestern regions. Nonetheless,
this higher percentage may point out some difficulties that
ENT residents in these regions may face, such as the lower
number of subspecialized staff in regions where they can
accept a higher number of such cases.

There were some limitations to our study. In the question-
naire, we assessed the accuracy of diagnoses using images
instead of videos. Although the pictureswere clear and of high
quality, videos would have been better to visualize and assess
the anomalies accurately. Despite diligent efforts to gather
responses, the study encountered limitationswith amoderate
response rate of 32.4%, involving 61 out of 188 surveyed
residents. Additionally, the absence of participation from the
northern region further constrained the geographic diversity
of the sample. These limitations potentially restrict the gener-
alizabilityoffindings to theentire resident populationof Saudi
Arabia. Future studies with broader participation across
regions are recommended for a more comprehensive under-
standing of the measured aspects.

Conclusion

The abilities of the residents to diagnose vocal fold cysts were
moderate. Thismay have been because of the low prevalence of
this condition compared with the other two. However, they
showed excellent capabilities regarding the diagnosis of polyps

andnodules, especiallyat thesenior residencylevel.Regionsand
subspecialtieswere not statistically indicative ofeach resident’s
ability to accurately diagnose those conditions.

It is recommended that future researchers investigate the
reasons that yield higher percentages of incorrect diagnoses
among ENT residents and use qualitative methods to gain
better insights into a resident’s opinions and thoughts. Ear,
nose, and throat training centers should offer conferences
and lectures regarding vocal fold lesions and expose the
residents to more cases in clinics.
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