
Malignant Transformation of Dysplastic Vocal Fold Lesions
A Systematic Review and Meta-Analysis
Garret Horton, MD; Justine Philteos, MD; R. Jun Lin, MD

IMPORTANCE The reported rates of malignant transformation of dysplastic laryngeal lesions
are highly variable, as is time to malignant degeneration.

OBJECTIVE To evaluate the rate of and time to malignant transformation of dysplastic
laryngeal lesions based on the World Health Organization (WHO) dysplasia classification
system.

DATA SOURCES PubMed, MEDLINE, Embase, CINAHL, CENTRAL, and Cochrane Reviews were
searched from the date of database inception to June 8, 2023.

STUDY SELECTION English-language articles assessing the rate of malignant transformation
using the 2005 WHO dysplasia classification system were included in this systematic review
and meta-analysis.

DATA EXTRACTION AND SYNTHESIS The study was reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline.
Data extraction was performed by 2 independent investigators. Study quality was assessed
using a validated quality tool. When possible, data were pooled using random-effects
meta-analysis.

MAIN OUTCOME MEASURES The primary outcome measure was the malignant transformation
rate in each laryngeal dysplasia category. Secondary outcome measure was the time interval
over which malignant transformation had occurred.

RESULTS A total of 5585 records were screened, 61 full texts were assessed, and 18
retrospective cohort studies with 3243 participants were included in the final review. The
weighted pooled mean malignant transformation rates of mildly, moderately, and severely
dysplastic lesions were 10.9%, 23.3%, and 30.5%, respectively. Malignant transformation
rate of nondysplastic laryngeal lesions was 4.5%. Moderately and severely dysplastic lesions
had significantly higher odds of malignant transformation compared with mildly dysplastic
lesions (moderate: odds ratio [OR], 2.90 [95% CI, 2.06-4.09]; I2 = 0%; severe: OR, 3.42
[95% CI, 2.11-5.52]; I2 = 40%). Lesions without dysplasia had a significantly lower odds
of malignant transformation compared with lesions with mild dysplasia (OR, 0.48; 95% CI,
0.28-0.81; I2 = 0%). The overall mean time to malignant transformation was 28.8 months
(range, 22.0-35.6 months) for all dysplasia grades.

CONCLUSION AND RELEVANCE This systematic review and meta-analysis found that the rate
of malignant transformation increased with the grade of laryngeal dysplasia. Moderately
dysplastic lesions were more likely to undergo malignant degeneration compared with
mildly dysplastic lesions.
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L aryngeal dysplasia is a squamous intraepithelial lesion of
the laryngeal mucosa with the potential for malignant de-
generation. For many decades, attempts have been made

to establish a widely accepted histologic grading system for these
lesions. Since the 1950s, dysplasia of the cervix has been an ac-
cepted histologic classification. However, it was not until the
1974 Toronto Centennial Conference on Laryngeal Cancer that
dysplasia was accepted as a classification of laryngeal pathology.1

Since then, many classification systems have been proposed
with the aim of categorizing histologic grades of laryngeal
dysplasia into clinically relevant groups.2-7 A lack of consen-
sus on histopathologic classification has meant that data in the
literature are heterogeneous, making it challenging to conduct
meta-analyses on the subject.

In 2005, the third edition of the World Health Organiza-
tion (WHO) classification system for dysplastic laryngeal le-
sions presented 3 dysplasia categories that continue to be com-
monly used today, including mild, moderate, and severe
dysplasia or carcinoma in situ (CIS).6 These categories de-
fined the difference between dysplasia grades based on the
thickness of the epithelium involved, with dysplasia of the
lower one-third of the epithelium considered mild dysplasia,
abnormality up to three-quarters of the epithelium consid-
ered moderate dysplasia, and full-thickness abnormality con-
sidered severe dysplasia or CIS. An updated WHO classifica-
tion system was then published in 2017,7 dividing laryngeal
dysplasia into only 2 categories: low grade and high grade. In
this classification system, dysplasia of up to half the epithe-
lial thickness is considered low grade provided the upper half
has normal maturation. However, this system leaves most truly
dysplastic lesions in a single group without identifying those
at the highest risk of malignant degeneration, and it does not
clearly differentiate low-risk from nonrisk lesions.8,9 Other clas-
sification systems using similar histopathologic definitions but
different nomenclature also exist in the literature.10-12

In 2010, Weller et al13 conducted a meta-analysis to as-
sess the risk of and interval to malignant transformation in
patients with laryngeal dysplasia. A total of 940 cases from 9
studies were included, suggesting an overall malignant trans-
formation rate of 14% and mean time to malignant transfor-
mation of 5.8 years. Since then, several retrospective cohort
studies have been published, some with larger study popula-
tions, which helps to better elucidate how varying grades of
laryngeal dysplasia behave. The objective of the current study
was to perform an updated systematic review and meta-
analysis on the malignant transformation risk and time to
malignant degeneration of dysplastic laryngeal lesions to help
guide clinical management.

Methods
Information Sources and Search Strategy
This protocol-based systematic review and meta-analysis was
reported in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) reporting
guideline.14 A systematic literature search of PubMed,
MEDLINE, Embase, CINAHL, CENTRAL, and Cochrane Review

was conducted from the date of inception of each database to
June 8, 2023. A health sciences librarian developed, piloted,
and executed the search.

Study Inclusion and Exclusion Criteria
Published clinical studies of humans that addressed the fol-
lowing clinical question were included in the review: in adult
patients with dysplastic malignant lesions of the vocal folds,
what is the rate of malignant transformation of these lesions?
Studies using the histopathologic categories in accordance with
the 2005 WHO classification system for laryngeal dysplasia
were included. We used the 2005 instead of the 2017 WHO clas-
sification system because it was the most commonly used sys-
tem in the literature. This would help capture more studies in
the review, increase power for meta-analysis, and reduce
heterogeneity among the included studies. Randomized clini-
cal trials, cohort studies, case-control studies, and case series
assessing the number of laryngeal dysplastic lesions under-
going malignant transformation and the time it took for this
to occur were included in the review.

Articles were excluded if the 2005 WHO classification sys-
tem for dysplasia was not used or if the rate of malignant trans-
formation of different grades of dysplasia was not reported.
Non–English-language articles, case reports, animal or labora-
tory studies, conference abstracts, letters and correspondence,
expert opinions, and review articles were excluded. The decision
ofexcludingnon–English-languagearticleswasbasedonthehigh
costs associated with professional translation services and the
associatedtimecommitment. Inaddition,evidencesuggeststhat
exclusion of non–English-language articles from systematic
reviews has a minimal effect on overall conclusions.15 Gray lit-
erature, such as government reports, policy statements, and con-
ference proceedings, was not considered.

Study Selection and Data Extraction
Two investigators (G.H., J.P.) independently evaluated the titles
and abstracts for inclusion eligibility. Disagreements were re-
solved by discussion with the senior investigator (R.J.L.). Data
from included full texts were then independently extracted by
2 investigators (G.H., J.P.) using structured, customized forms.
Every effort was made to contact the original study author when
data clarification or additional data were required. The follow-
ing data were extracted: study design, patient characteristics,
number of patients with dysplasia in each category (mild, mod-
erate, or severe dysplasia), number of cases progressing to
malignant transformation in each of the aforementioned

Key Points
Question What is the rate of malignant degeneration of dysplastic
laryngeal lesions in each dysplasia category?

Findings In this systematic review and meta-analysis of 18 cohort
studies including 3243 participants, weighted pooled mean
malignant transformation rates of mildly, moderately, and severely
dysplastic lesions were 10.9%, 23.3%, and 30.5%, respectively.

Meaning The findings suggest that moderate dysplasia of the
larynx should be monitored more closely than previously thought.
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histopathologic categories, and mean time to malignant trans-
formation.

Definition of Outcome Measures
The primary outcome measure was the malignant transfor-
mation rate in each laryngeal dysplasia category. This was cal-
culated using the number of patients who developed inva-
sive laryngeal cancer in each of the WHO laryngeal dysplasia
categories divided by the number of patients in each cat-
egory. The secondary outcome measure was the time inter-
val over which malignant transformation had occurred. Last,
we assessed the odds of severely and moderately dysplastic
and nondysplastic lesions undergoing malignant transforma-
tion compared with mildly dysplastic lesions. Mild dysplasia,
instead of no dysplasia, was chosen as a control group as most
studies reported this category, and therefore, use of this
category increased the power of the comparison.

Risk-of-Bias Assessment
Quality assessment of randomized clinical trials was rated using
the Cochrane Grading of Recommendations, Assessment, Devel-
opment, and Evaluations tool,16 whereas quality assessment of
cohort studies and case-control studies was rated using the
Newcastle-Ottawa Scale.17 Risk-of-bias assessment was per-
formed by 2 independent investigators (G.H., J.P.), and disagree-
ments were resolved by discussion with the senior investigator
(R.J.L.). Last, publication bias was assessed using funnel plots.

Statistical Analysis
A narrative synthesis was conducted for all included studies.
Studies with comparable patient characteristics, outcome
measures, and risk of bias were selected for meta-analysis. To
account for heterogeneity across studies, a random-effects
model was constructed using RevMan, version 5.0 (Cochrane
Collaboration). Logistic regression was performed to calculate

the odds ratio (OR) as the effect size measure and 95% CI to
describe the precision of the estimate. Between-study hetero-
geneity was quantified by the I2 statistic and interpreted quali-
tatively as low (25%), moderate (50%), and high (75%).18

Results
Study Selection and Characteristics
Searches identified 7689 records (Figure 1). After removing
2104 duplicates, 5585 unique records were screened. A total
of 61 articles were deemed potentially relevant based on title
and abstract screening. A total of 18 articles with 3243 partici-
pants were included in the final systematic review, and all of
these were included in the meta-analysis.19-36 Study charac-
teristics are shown in Table 1.

Rate and Time of Malignant Transformation
For mildly and moderately dysplastic lesions, the weighted
pooled mean malignant transformation rates were 10.9%
and 23.3% respectively. The malignant transformation rate
of severely dysplastic lesions was 30.5%, whereas the malig-
nant transformation rate of lesions without dysplasia
was 4.5%. With regard to time to malignant transformation,
only 7 of the included studies provided data for this
outcome.21,24,26,28,31,32,34 These studies were combined to
calculate the weighted mean time to transformation, which
was determined to be 28.8 months (range, 22.0-35.6 months)
for all dysplasia grades.

Comparison of Malignant Potential by Dysplasia Grade
A total of 17 studies were combined to assess the odds of
malignant transformation of moderately dysplastic lesions
compared with mildly dysplastic lesions, resulting in 640
cases of moderate dysplasia and 1032 cases of mild dysplasia

Figure 1. PRISMA Flow Diagram

7689 Studies from databases and registers
3133 PubMed
2193 Embase
2075 MEDLINE

274 CINAHL
11 CENTRAL

3 Cochrane

5585 Studies screened

61 Studies assessed for eligibility

18 Studies included in review

2104 Duplicate references removed

5524 Studies excluded (did not have a clear definition
of the WHO dysplasia classification system)

43 Studies excluded (did not have a clear definition of
the WHO dysplasia classification system)

This diagram details the search and
selection process applied during the
systematic review. WHO indicates
World Health Organization.
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(Figure 2A).19-21,23-36 Data synthesis showed that moderately
dysplastic lesions had higher odds of undergoing malignant
transformation compared with mildly dysplastic lesions (OR,
2.90; 95% CI, 2.06-4.09). The I2 statistic was 0%, which indi-
cated a low level of heterogeneity among the studies.

Similarly, 17 studies were combined to assess the odds of
malignant transformation of severely dysplastic lesions com-
pared with mildly dysplastic lesions (Figure 2B).19-26,28-36 This
resulted in 630 cases of severe dysplasia and 1038 cases of mild
dysplasia. Severely dysplastic lesions showed significantly
higher odds of malignant transformation compared with mildly
dysplastic lesions (OR, 3.42; 95% CI, 2.11-5.52). The I2 statis-
tic was 40%, which indicated a low level of heterogeneity
among the studies.

We were able to combine 9 studies to investigate the odds
of malignant transformation of lesions without dysplasia com-
pared with mildly dysplastic lesions (Figure 2C).19-23,25,29,32,34

This resulted in 935 cases of nondysplastic lesions and 493
cases of mild dysplasia. Lesions without dysplasia showed sig-
nificantly lower odds of malignant transformation compared
with lesions with mild dysplasia (OR, 0.48; 95% CI, 0.28-
0.81; I2 = 0%).

Risk of Bias Within Studies
A summary of the risk-of-bias assessment is presented in
Table 2. Since all included studies were retrospective cohort
studies, the Newcastle-Ottawa Scale for cohort studies was
used to assess study quality. The scale awards a maximum of
4 asterisks in the patient selection domain, a maximum of 2
asterisks in the comparability domain, and a maximum of 3
asterisks in the outcome domain. All included studies scored
between 2 and 7, indicating poor to fair quality.

Publication Bias
A funnel plot for publication bias was generated using the
studies included in the meta-analysis to compare moderate
and mild dysplasia (Figure 3).37 The plot shows that the
included studies were well scattered throughout the funnel,
suggesting that publication bias was low. There were some
suggestions of publication bias in studies combined to com-
pare severe and mild dysplasia and in those combined to
compare no dysplasia and mild dysplasia (eFigures 1 and 2 in
Supplement 1). However, these findings need to be inter-
preted with caution as a small number of studies were
included in the analysis.

Table 1. Summary of Included Retrospective Cohort Studies

Source

Participants, No. Age,
mean (SD),
y

Follow-up,
mean (SD),
mo

Dysplasia category, No.

MT time,
mean (SD),
mo

None Mild Moderate Severe

Total
Female/
male

Active
smokers Total MT Total MT Total MT Total MT

Blackwell et al,19

1995
62 16/46 NA NA 74.0 (NA) 6 0 26 3 15 5 9 4 NA

Gallo et al,20

2001
259 44/215 NA NA 101.0 (NA) 143 6 56 4 28 6 32 3 NA

Hu and Liu,21

2014
237 26/211 NA 57.0 (NA) NA 0 0 60 1 56 2 66 7 19.5 (7.3)

Isenberg et al,22

2008
208 NA NA NA 30.0 (NA) 110 4 38 2 NA NA 31 2 NA

Jabarin et al,23

2018
52 15/37 28 54.0 (1.3) 109.0 (NA) 7 1 22 3 11 2 12 4 44.4 (NA)

Jeannon et al,24

2004
114 26/88 80 56.2 (NA) NA NA NA 23 1 64 13 26 14 11.0 (NA)

Lee et al,25 2015 63 1/62 30 61.2 (10.8) 33.5 (17.8) 27 1 14 0 5 1 9 3 NA

Luers et al,26

2014
70 10/60 61 54.2 (1.3) 36.6 (NA) NA NA 26 7 25 12 19 8 31.8 (NA)

Minni et al,27

2008
58 14/44 49 54.0 (NA) NA NA NA 32 1 26 1 NA NA NA

Montgomery and
White,28 2012

131 54/77 63 62.0 (NA) NA NA NA 40 4 31 6 39 8 43.0 (NA)

Plch et al,29

1998
227 88/139 NA 51.8 (NA) 12.3 (NA) 24 0 63 0 25 1 7 4 NA

Rohde et al,30

2012
101 19/82 66 NA 36.0 (NA) NA NA 18 1 16 1 35 7 NA

Sannino et al,31

2020
965 318/647 243 59.4 (NA) 155.3 (NA) NA NA 365 28 237 47 172 49 41.0 (NA)

Sllamniku et al,32

1989
921 214/707 NA NA NA 604 18 204 15 23 4 90 25 45.6 (NA)

Theodosiou
et al,33 2013

59 2/57 10 63.5 (11.6) 61.4 (48.4) NA NA 24 15 18 17 17 11 NA

Uno et al,34 1997 40 4/36 26 59.7 (10.3) 58.6 (48.6) 14 2 10 3 9 1 7 3 52.0 (33.4)

Yeo et al,35 2017 70 35/35 56 NA 28.0 (NA) NA NA 27 0 26 2 17 0 NA

Zhang and Liu,36

2012
86 14/72 NA 59.0 (NA) 69.0 (NA) NA NA 22 0 25 5 14 2 NA

Abbreviations: MT, malignant transformation; NA, not available.
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Figure 2. Meta-Analysis of Studies Comparing the Odds of Malignant Transformation of Moderately Dysplastic,
Severely Dysplastic, and Nondysplastic Laryngeal Lesions With Mildly Dysplastic Laryngeal Lesions

OR (95% CI)
0.01 101 1000.1

Weight,
%

Favors
mild

dysplasia

Favors
moderate
dysplagiaStudy

Blackwell et al,19 1995

Heterogeneity: τ2 = 0.00; χ2
    = 8.71, df = 16; I2 = 0%

Test for overall effect: Z = 6.11

Gallo et al,20 2001
Hu and Liu,21 2014
Jabarin et al,23 2018
Jennon et al,24 2004

1.0
8.5
1.5
6.3
1.1
1.4

46.6
8.1
2.5
1.9
1.2

1.3
100

4.5
6.3
2.0
3.0
2.7

Lee et al,25 2015
Luers et al,26 2014
Minni et al,27 2008
Montgomery and White et al,28 2012
Plch et al,29 1998
Rohde et al,29 2012
Sannino et al,31 2020
Sllamniku et al,32 1989
Theodosiou et al,33 2013
Uno et al,34 1997
Yeo et al,35 2017
Zhang and Liu,36 2012
Total

Moderate vs mild dysplasiaA Events, No./Total No.
Moderate
dysplasia

Mild
dysplasia

6/28 4/56
5/15 3/26

2/56 1/60
2/11 3/22
13/64 1/23
1/5 0/14
12/25 7/26
1/26 1/32
6/31 4/40
1/25 0/63
1/16 1/18
47/237 28/365
4/23 15/204
17/18 15/24
1/9 3/10
2/26 0/27
5/25
126/640

0/22
86/1032

OR (95% CI)

2.51 (0.78-8.06)
1.24 (0.07-20.83)
2.16 (0.55-8.45)
7.78 (0.31-197.42)
1.13 (0.07-19.74)
2.98 (1.80-4.91)
2.65 (0.80-8.80)
10.20 (1.15-90.19)
0.29 (0.02-3.48)
5.61 (0.26-122.70)
12.07 (0.63-232.12)
2.90 (2.06-4.09)

3.55 (0.91-13.81)
3.83 (0.76-19.22)

2.19 (0.19-24.79)
1.41 (0.20-9.96)
5.61 (0.69-45.54)
9.67 (0.33-281.33)

Events, No./Total No.

OR (95% CI)
0.01 101 1000.1

Blackwell et al,19 1995
Gallo et al,20 2001
Hu and Liu,21 2014

Jabarin et al,23 2018

16.6
3.0

4.7

6/143 4/56
0/6 3/26

0/0 1/60

1/7 3/22

Heterogeneity: τ2 = 0.00; χ2
   = 1.57, df = 6; I2 =0%

Test for overall effect: Z = 2.72

56.818/604 15/204Sllamniku et al,32 1989 0.39 (0.19-0.78)
6.92/14 3/10Uno et al,34 1997 0.39 (0.05-2.92)

10032/935 31/493Total 0.48 (0.28-0.81)

0.57 (0.15-2.10)
0.52 (0.02-11.33)

Not estimable
Isenberg et al,22 2008 9.34/110 2/38 0.68 (0.12-3.87)

1.06 (0.09-12.14)
2.61/27 0/14Lee et al,25 2015 1.64 (0.06-42.93)

0/24 0/63Plch et al,29 1998 Not estimable

No dysplasia vs mild dysplasiaC
Weight,
%

Favors mild
dysplasia

Favors no
dysplagia

No
dysplasia

Mild
dysplasia OR (95% CI)Study

Events, No./Total No.

0.01 101 100
OR (95% CI)

0.1

Blackwell et al,19 1995

Heterogeneity: τ2 = 0.31; χ2
    = 25.04, df = 15; I2 = 40%

Test for overall effect: Z = 5.01

Gallo et al,20 2001
Hu and Liu,21 2014
Isenberg,22 2008
Jabarin et al,23 2018

2.1
8.3
8.0
2.1

6.2

2.1
100

6.3
5.3

4.0
4.4
5.6
4.0

3/32 4/56
4/9 3/26

7/66 1/60
2/31 2/38
4/12 3/22
14/26 1/23
3/9 0/14
8/19 7/26
8/39 4/40
4/7 0/63

7/35 3/10
0/17 0/27

158/630 87/1038

Jennon et al,24 2004
Lee et al,25 2015
Luers et al,26 2014
Montgomery and White et al,28 2012
Plch et al,29 1998

Rohde et al,30 2012

Yeo et al,35 2017
Zhang and Liu,36 2012
Total

15.62 (0.70-348.11)
1.97 (0.56-6.94)
2.32 (0.64-8.46)
163.29 (7.26-3674.31)

3.97/35 1/18
Sannino et al,31 2020

4.25 (0.48-37.61)
15.949/172 28/365

Sllamniku et al,32 1989
4.79 (2.88-7.97)

13.725/90 15/204
Theodosiou et al,33 2013

4.85 (2.41-9.75)
8.011/17 15/24

Uno et al,34 1997
1.10 (0.30-4.01)
0.58 (0.12-2.85)

2/14 0/22 9.00 (0.40-202.62)
Not estimable

3.42 (2.11-5.52)

1.34 (0.28-6.43)
6.13 (1.03-36.45)

7.00 (0.84-58.68)
1.24 (0.16-9.36)
3.17 (0.57-17.50)
25.67 (3.00-219.73)

Severe vs mild dysplasiaB
Weight,
%

Favors mild
dysplasia

Favors severe
dysplasia

Severe
dysplasiaStudy

Mild
dysplasia OR (95% CI)

The proportion of events represents
the number of cases that had
undergone malignant transformation
among the total number of cases in a
specific laryngeal dysplasia category.
A random-effects model was used.
OR indicates odds ratio.
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Discussion

This systematic review and meta-analysis identified a high rate
of malignant transformation for laryngeal lesions with mod-
erate dysplasia of 23.3%; lesions in this category were previ-
ously shown to have a malignant transformation rate similar
to that of mild dysplasia.13 Compared with mild dysplasia, mod-
erate dysplasia was also found to have higher odds of malig-
nant transformation. Prior studies13 combined the mildly and
moderately dysplastic groups into a low-risk category and likely
underestimated the malignant potential of moderately dys-
plastic lesions. Additionally, inclusion of more recent articles
in the current study helped increase sample size and there-
fore power of the analysis. Mildly dysplastic and severely dys-
plastic lesions had malignant transformation rates of 10.9%
and 30.5%, respectively, which were similar to those in pre-
vious reports.13 Last, our study found that the mean interval
to malignant transformation across all dysplasia grades was
28.8 months, which is substantially shorter than the 5.8 years
(69.6 months) reported by a previous systematic review.13 The
shorter duration was likely skewed by the inclusion of the
severely dysplastic category, and malignant transformation
time specific to each dysplastic category should be eluci-
dated in future studies.

Historically, there has been a lot of confusion in how to
define grading of laryngeal dysplasia.9 Initial classification
systems were influenced by terminology of dysplasia of the
uterine cervix, where dysplasia progresses from the basal
layer to the surface. This does not always apply in upper

aerodigestive tract mucosa, where the mucosa keratinizes
and changes are driven by carcinogens from tobacco smok-
ing and not human papillomavirus integration in the basal
layers. The third edition of the WHO classification,6 pub-
lished in 2005, presented the 5-tier dysplasia system,
including squamous cell hyperplasia; mild, moderate, and
severe dysplasia; and carcinoma in situ. The most recent,
2017 WHO classification7 presented a 2-grade system that
divides laryngeal dysplasia into low grade (included squa-
mous hyperplasia and mild dysplasia) and high grade (in-
cluded moderate dysplasia and severe dysplasia). A third
category of carcinoma in situ may still be used, and it is
meant to allow pathologists to make a diagnosis of malig-
nant cancer rather than dysplasia. The 2-tier grading system
is expected to improve diagnostic reproducibility and clini-
cal implications. This classification system, however, has not
been widely accepted.38 Critics argue that the new system
leaves most truly dysplastic lesions in a single group without
identifying the highest-risk ones and cannot clearly differen-
tiate low-risk from no-risk lesions.38 To increase power and
to minimize heterogeneity of the meta-analysis, we selected
studies that used the 2005 WHO classification system for
dysplasia grading. Our findings demonstrated good correla-
tion between risk of malignant transformation and the
degree of dysplasia. Specifically, moderate dysplasia and
severe dysplasia had distinctly higher rates of malignant
transformation than mild dysplasia, warranting similar clini-
cal management strategies. As the 2017 system becomes
more widely used, future reviews including studies that use
this grading regimen would be helpful.

Table 2. Risk-Of-Bias Assessment Using the Newcastle-Ottawa Assessment Scale for Cohort Studies

Source

Newcastle-Ottawa Assessment Scale for cohort studies

Selection Comparability:
comparability
of cohorts on
the basis of
the design
or analysis

Outcome

Representa-
tiveness of
the exposed
cohort

Selection
of the
nonexposed
cohort

Ascertainment
of exposure

Demonstration
that outcome
of interest was
not present at
start of study

Assessment
of outcomes

Was follow-up
long enough
for outcome to
occur (>1 y)?

Adequacy
of follow-up
of cohorts

Blackwell et al,19 1995 * * * * * * *

Gallo et al,20 2001 * * * *

Hu and Liu,21 2014 * * *

Isenberg et al,22 2008 * * *

Jabarin et al,23 2018 * * * *

Jeannon et al,24 2004 * * * * * *

Lee et al,25 2015 * *

Luers et al,26 2014 * * * *

Minni et al,27 2008 * * *

Montgomery and
White,28 2012

* * * *

Plch et al,29 1998 * * * *

Rohde et al,30 2012 * * *

Sannino et al,31 2020 * * * * * *

Sllamniku et al,32 1989 * * * * * *

Theodosiou et al,33 2013 * * * * *

Uno et al,34 1997 * * * * *

Yeo et al,35 2017 * * *

Zhang and Liu,36 2012 * * * * * *
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Consistency of histopathologic reporting of laryngeal
dysplasia has been investigated, and satisfactory agreement was
found among pathologists when distinguishing between mild
and severe dysplasia.39 However there was poor agreement
when distinguishing moderate dysplasia.39 The interrater
agreement for the 2-grade 2017 WHO classification system was
suggested to be higher than that for the 2005 classification
system.40 However, reducing the grading system to 2
categories may make it difficult for future studies looking to
stratify dysplasia grades for the purposes of analysis and
prognostication.40 Ultimately, all of these categorization sys-
tems have limited utility since by their nature they arbitrarily
subcategorize a nonlinear biologic process. Given the complex-
ity and diverse pathology of vocal fold dysplastic lesions, mul-
tiple pathology assessors may be needed to reach a histologic
agreement. High-throughput gene-based assays including pre-
dictive and prognostic gene markers may provide better prog-
nostic information and help guide clinical management.41

Limitations
This study was limited by the quality of the included articles.
All studies had a retrospective cohort design with a wide range

of sample sizes. Certain patient factors that were pertinent to
malignant transformation, such as smoking and alcohol in-
take, could not be analyzed due to inconsistent reporting across
the included studies. To ensure comparability and to mini-
mize heterogeneity, studies that followed the general dyspla-
sia categorization of the 2005 WHO system and similar meth-
ods were included in the meta-analysis. Using logistic regression
to compare dysplastic categories also helped account for con-
founders in the various studies. As a result, the level of between-
study heterogeneity in the meta-analysis was low, as indicated
by the I2 statistics.

Conclusions
This systematic review and meta-analysis found that laryn-
geal dysplasia was associated with malignant degeneration
and that the rate of malignant transformation increased
with the grade of laryngeal dysplasia. Moderately dysplastic
lesions were more likely to undergo malignant degeneration
compared with mildly dysplastic lesions and should be
followed up closely.
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