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Abstract
Rhinoplasty is one of the most commonly performed aesthetic surgeries. Saudi Arabia has a large number of
rhinoplasty publications. Here, we aimed to assess the past, present, and future research output related to
rhinoplasty in Saudi Arabia and compare it with global output. We performed a bibliometric analysis to
evaluate rhinoplasty research productivity trends in Saudi Arabia from 1995 to 2021 in both cosmetic and
reconstructive rhinoplasties. We considered all publications whose first authors were from Saudi Arabia or
whose authors contributed significantly to a paper from Saudi Arabia, even though the first author was not
from the Kingdom of Saudi Arabia. We evaluated the research quality of the articles using the impact factor
of the journal in which the article was published. For each article, the number of authors, number of
citations received, study design, region of the first author, and the level of evidence were collected. We
gained several insights into the global trends of rhinoplasty in research and its position. We observed a
significant increase in the number of publications on rhinoplasty in Saudi Arabia. Although there was no
significant increase in the impact factor, most publications had a level of evidence of I or II.
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Introduction And Background
Rhinoplasty is one of the most commonly performed aesthetic surgeries worldwide. It was the most-
performed cosmetic procedure in 2020 in the United States according to the American Society of Plastic
Surgeons National Clearinghouse of Plastic Surgery Procedural Statistics [1]. Rhinoplasty was the second
most commonly published topic in a study by Chang et al., 2017, that evaluated the 50 most cited articles on
facial plastic and reconstructive surgery [2]. In a recent study by Lalezari et al., 2018, that performed a
bibliometric analysis and evaluated the research productivity trends in rhinoplasty, the United States was
the leading country in research publication volume in rhinoplasty, followed by Asian countries, and Eastern
European countries were the least contributing region [3]. A bibliometric analysis study by Sinha et al., 2016,
evaluated the 100 most cited articles on rhinoplasty, and the results showed that plastic surgery journals
were the highest contributors to the top 100 articles, followed by otolaryngology/ear, nose, and throat [4].
Most of the 100 most cited articles on rhinoplasty were published in Plastic and Reconstructive Surgery
followed by Archives of Otolaryngology-Head and Neck Surgery [4].

Saudi Arabia has a large number of rhinoplasty publications. Alharethy et al. conducted a cross-sectional
study to investigate the demographic characteristics of Saudi patients seeking cosmetic procedures at three
different private hospitals in two different regions in Saudi Arabia in 2017. The author found that a typical
Saudi cosmetic surgery patient is a university graduate, married, employed, and middle-aged (20-40 years of
age), with a fairly high typical monthly income [5].

In the present study, we aimed to assess the past, present, and future of research output related to
rhinoplasty in Saudi Arabia and compare it with the global output.

Review
Materials and methods
Study Design and Population

We performed a bibliometric analysis to evaluate rhinoplasty research productivity trends in Saudi Arabia
from 1995 to 2021 in both cosmetic and reconstructive rhinoplasties. Ethical approval from the review board
was obtained before starting the study. We considered all publications during this period whose first authors
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were from Saudi Arabia or whose authors contributed significantly to a paper from Saudi Arabia, even though
the first author was not from the Kingdom of Saudi Arabia. We evaluated the research quality of the articles
using the impact factor (IF) of the journal in which the article was published [6]. For each article, the number
of authors, number of citations received, study design, region of origin of the first author, and the level of
evidence (LOE) were collected. We distinguished the research articles based on whether the research was
primarily aesthetic or reconstructive in nature. We also considered the subspecialties of the studies.

Literature Search

In May 2021, the following search engines were used to retrieve the articles: Web of Science, Google Scholar,
Cochrane, and Proquest. All Saudi-affiliated articles were included in this study. Articles published until
2021 were selected from English-language journals. All selected articles were either peer-reviewed original
articles or case reports. Articles contributing to the field of rhinoplasty, such as non-surgical rhinoplasty and
anesthesia, were also included. Editorial letters, conference abstracts, and book reviews; duplicate entries
after careful inspection of the list; and articles related to only septoplasty were excluded.

IFs for journals from 1995 to 2021 were compiled from the Web of Science Journal Citation Reports [7]. The IF
was calculated by dividing the total number of citations a journal receives in a particular year by the number
of articles published by the journal in the previous two years. A few of the journals were not assigned an IF
for a particular year during the study period; therefore, articles published in a journal lacking an IF for the
corresponding year were excluded from the analysis involving IF or productivity index.

Classification of Articles

All articles were classified as either clinical or basic. Clinical research articles were further classified as
prognostic or therapeutic in line with previously published guidelines [8]. The self-reported LOE was used
when available. For clinical studies without a self-reported LOE, a rating was assigned according to the
published American Society of Plastic Surgeons (ASPS) Evidence Rating Scale [9]. The productivity index was
calculated for each year by multiplying the total number of articles published in that year with the IF of the
journal containing each article for the given year [10].

The type of study within rhinoplasty literature was further distinguished as a clinical or basic science
research article. Each clinical research article was assigned a type of investigation as either aesthetic
rhinoplasty or reconstructive rhinoplasty. The criteria for reconstructive rhinoplasty included nasal
reconstruction associated with cleft deformity or other congenital defects and rhinoplasty to repair a defect
caused by trauma or removal of a tumor or other growth. All other clinical articles were considered aesthetic
studies.

Statistical Analysis

Data are presented as mean ± standard deviation. Trends were analyzed using linear regression analysis, and
p-values were reported based on associated t-tests for the regression coefficients. Statistical analyses were
performed using IBM SPSS Statistics for Windows, Version 28, (Released 2021; IBM Corp., Armonk, New
York, United States). The significance level was set at α=0.05.

Results
Literature Search Results

Eighty research papers were published from 1995 to 2021 (Appendix 1). In 2015, there was an increase in
rhinoplasty research, with a maximum of 21 studies published in 2020.

Publication Volume and Productivity Index

The overall average number of publications per year was 4.71 ± 5.38. There was a significant increase in
publication volume of 0.39 ± 0.12 articles per year (p=0.006, R2=0.40). The total productivity index of
rhinoplasty articles from Saudi Arabia over the study period was 60.68, with a mean productivity index of
3.79 ± 1.00, which increased significantly by 0.27±0.094 per year (p=0.012, R2=0.373). Figure 1 shows the
publication volume per year and the productivity index over time.
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FIGURE 1: Volume and productivity of rhinoplasty research in Saudi
Arabia from 1995 to 2021.

Journals

The top three journals in terms of rhinoplasty publishing volume were Saudi Medical Journal (eight articles,
10.0%), Cureus (five articles, 6.3%), and Plastic and Reconstructive Surgery Global Open (four articles, 5.0%).
All journals that published one or two articles during this period were grouped in the other category, and
there were 40 such journals (66.25% of the articles). Table 1 shows the distribution of articles published in
different journals.

 

2024 Khan et al. Cureus 16(8): e67619. DOI 10.7759/cureus.67619 3 of 12

https://assets.cureus.com/uploads/figure/file/1057924/lightbox_6220b5d04a9811ef9b10d9ea6f1b4198-Figure-1.png
javascript:void(0)


Item N %

Journal   

Eur Arch Otorhinolaryngology 3 3.75 %

Ear Nose Thorat J 3 3.75 %

Ann Saudi Med 4 5%

Plast Reconstr Surg Glob Open 4 5%

Cureus 5 6.25%

Saudi Med J 8 10%

Others 53 66.25%

Study design   

Prospective cohort 24 30%

Retrospective cohort 22 28.75%

Case series 14 17.5%

Cross-sectional 8 10%

Clinical trials 3 3.7%

Review 3 3.7%

Meta-analysis 3 3.7%

Systematic review 3 3.7%

Study subtype   

Therapeutic clinical study 39 48.70%

Prognostic clinical study 31 38.70%

Basic science study 10 12.50%

Subspecialty   

Otolaryngology 60 75%

Plastic surgery 10 12.5%

Maxillofacial 7 8.75%

Anesthesia 2 2.5%

Dermatology 1 1.25%

Region of the first author   

Riyadh 50 62.5%

Jeddah 14 17.5%

Makkah 5 6.25%

Najran 2 2.5%

Qassim 2 2.5%

Others 7 8.75%

TABLE 1: Characteristics of included studies

Study designs, subtypes, and subspecialties
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More than half of the studies were either prospective (30%) or retrospective studies (28.75%); case series
and cross-sectional studies constituted 17.5% and 10%, respectively. Meanwhile, the percentage for clinical
trials, reviews, meta-analyses, and systematic reviews was 3.7% each. Table 1 shows the frequencies of
different study designs.

The majority of articles over the study period were classified as clinical (70 articles, 87.5%), and basic science
articles were a minority (10 articles, 12.5%). In the clinical research rhinoplasty literature, 39 articles were
classified as therapeutic and 31 articles as prognostic (Table 1).

Regarding the subspecialty of studies, the majority of the publications were in the subspecialty of
otolaryngology with 60 articles (75.0%), followed by 10 articles in plastic surgery with 12.5% of the total
publications. Only one publication was published in dermatology. Among the remaining publications, seven
were published in the maxillofacial field and two were in the field of anesthesia (Table 1).

Region of the First Author

Most publications on rhinoplasty (N=50, 62.5%) had a first author from Riyadh, followed by 14 (17.5%)
publications with a first author from Jeddah. There were five articles whose first author was from Makkah.
There were two articles each from Najran and Qassim, respectively. There were seven other cities with one
publication from each city (Table 1).

IF

Over the study period, the mean IF for the articles published did not increase significantly (β=-0.004,
standard error (SE)=0.011, p=0.687, R2=0.012). Due to the lack of available IFs for a given year, 29
publications were excluded from the analysis. The overall mean IF of the journals where these 51 articles
were published was 1.19 ± 0.51. (Figure 2).

FIGURE 2: Mean impact factor for the publications on rhinoplasty from
Saudi Arabia for each year of publication

Aesthetic Rhinoplasty Versus Reconstructive Rhinoplasty

Most rhinoplasty publications were classified as aesthetic (58 articles, 72.5%). Reconstructive articles
comprised 16.25% (13 articles) of the Saudi Arabian rhinoplasty literature, and there were seven articles
(8.75%) in the basic sciences.

Over the study period, the annual volume of publications on aesthetic rhinoplasty significantly increased by
0.221 ± 0.072 articles per year (p=0.008, R2=0.384). The annual number of publications on reconstructive
rhinoplasty did not increase significantly over the years (β=0.119, SE=0.065, p=0.088, R2=0.181).

In addition, when evaluating the proportion of articles published in a given year as being aesthetic,
reconstructive, or basic science in nature, there were no significant changes in basic (p=0.13, R2=0.149),
aesthetic (β=-0.015, SE=0.004; p=0.004; R2=0.435), or reconstructive rhinoplasty (β=0.008, SE=0.003;
p=0.022; R2=0.303).
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Number of Authors

The mean number of authors for an article was 3.44 ± 2.33 over the whole study period. Figure 3 shows a plot
of the mean number of authors over time. The mean number of authors increased significantly over time
(β=0.083, SE=0.037, p=0.041, R2=0.249).

FIGURE 3: Mean number of authors by year.

Number of Citations

The total number of citations of the 62 articles in this study was 679. The average number of citations for an
article was 10.95±15.77 with one article having 97 citations. Figure 4 shows the mean number of citations
per article over the years, which did not change significantly over time (β=-0.538, SE=0.268, p=0.064,
R2=0.211).

FIGURE 4: Mean number of citations for a publication by year.

LOE

There were 21 studies with level I (26.3%), 23 studies with level II (28.7%), 13 studies with level III (16.3%),
three studies with level IV (3.8%), and 12 studies with level V (15.0%) articles. There were eight articles for
which we did not have any LOE.
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During the study period, there was a significant increase in level II (β=0.14, SE=0.05, p=0.009, R2=0.379) and
level V studies (β=0.083, SE=0.029, p=0.012, R2=0.353) each year. There were slight increases in level I
(β=0.039, p=0.247), level III (β=0.048, p=0.088), and level IV studies (β=0.23, p=0.131) each year, but these
increases were not statistically significant.

As we have observed before, most of the research in rhinoplasty was from the region of Riyadh; most of the
level I (81%), level II (60.9%), level III (53.8%), and level V (50.0%) studies were from Riyadh. However,
Jeddah had a high volume of level III (38.5%) and level IV studies (66.7%).

Discussion
Rhinoplasty is one of the most popular plastic surgery procedures worldwide [3]. Here, we presented the
results of a bibliometric analysis of all rhinoplasty articles published between 1995 and 2021, where
researchers from Saudi Arabia made a significant contribution. According to the article by Lalezari et al.,
2018 [3], we found a significant increase in the volume of publications on rhinoplasty worldwide, and the IF
of journals where these articles were published also increased globally. Similarly, we observed a significant
increase in the volume of publications on rhinoplasty in Saudi Arabia. While the global rate of increase
reported in Lalezari et al.’s 2018 study was 3.5 articles per year, the rate of increase of articles per year from
Saudi Arabia was 0.39, which is quite commendable compared with other developing nations [3]. Given the
recent bibliometric research in Ri et al.’s 2022 study, we observed that the total number of publications on
rhinoplasty during 2020-2021 is comparable to the number of publications in Japan and France; however, Ri
et al.’s study did not give the actual numbers for comparison [11].

It is also worth noting that the global productivity index for all the regions considered in Lalezari et al.’s
study was 85.5± 54.3 for the period 1993-2013, but the productivity index for Saudi Arabia alone was 60.68
during 1995-2021 [3]. The regions considered in Lalezari et al.’s study are much larger than those in Saudi
Arabia. Although the numbers are not strictly comparable due to differences in the regions and the time
periods considered, it shows that rhinoplasty research is not far behind globally in terms of the volume of
publications and quality of publications as measured by Lalezari et al., 2018 [3].

Our bibliometric analysis showed that 61.1% of the total publications had an LOE of I or II, while only
approximately 21% of the articles published had an LOE of IV or V. This is in contrast with that reported in
the global rhinoplasty literature, where about 76% of all articles in rhinoplasty have LOEs of IV or V.
However, there has been a significant increase in the number of publications with LOEs of III and V over the
years. Publications with LOEs I, II, and IV also showed an upward trend.

Although there has been a global increase in the IF of journals for rhinoplasty publications, we did not
observe any significant increase in the IF or productivity index for publications from Saudi Arabia. Although
most publications were clinical in nature, they were either therapeutic or prognostic. No publications were
diagnostic in nature. Additionally, most of the articles were of an aesthetic nature rather than a
reconstructive nature, and only a few were in basic sciences. The number of articles on aesthetic and
reconstructive rhinoplasties has increased significantly over the years.

The average number of authors for an article increased significantly over time, indicating that more people
are collaborating on research projects, which is a positive indicator of the research culture in the country.
The number of citations is also an indicator of the quality of an article and its impact on further research. We
did not observe any significant change in the number of citations. In addition, we would like to note that
recent articles were more likely to have a smaller number of citations than older articles. Although we
believe that the quality and quantity of research have started increasing recently, this is not reflected in the
number of citations, as not enough years have passed by to have a large number of citations.

For these regions, we observed that most of the research originated in Riyadh, followed by Jeddah. This
finding shows the dominance of a single research group based in Riyadh for rhinoplasty research in Saudi
Arabia. However, it is good to know that other research groups are also slowly emerging in this area.

Otolaryngology, with 60 articles (75.0%) had the majority of publications, followed by plastic surgery with 10
articles (12.5%). There was limited contribution from the dermatology, maxillofacial, and anesthesia fields.

According to a recent comprehensive summary of the publications on rhinoplasty from 2012 to 2021, the
United States was the largest contributor to rhinoplasty research, followed by Turkey. Other major
contributors were Korea, China, and Iran. However, most aesthetic research focused on augmentation
rhinoplasty, which is highly performed by Asians. Also, most of the studies were dependent on self-reported
outcome evaluation scales [12].

In this bibliometric analysis of rhinoplasty publications in Saudi Arabia, we gained several insights into the
global trends of rhinoplasty in research and its position. However, we must acknowledge several limitations.
First, we considered publications only in English, which may have underestimated total research
productivity. Second, although IF is widely accepted and used in the scientific community as a measure of
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quality, it has flaws and is susceptible to manipulation [13]. Lastly, we excluded 29 articles because of a lack
of information on IFs, which may have affected the accuracy of the analysis of the mean IF and productivity
index over the years.

Conclusions
In conclusion, we observed a significant increase in the number of publications on rhinoplasty in Saudi
Arabia. Although there was no significant increase in the IF, most publications had an LOE of I or II. We also
gained insight into the productivity index, the volume of publications, most contributing regions, most
published authors, number of authors, number of citations received, study design, IF, most published
specialty, and LOE of publications. The results of this analysis could act as a benchmark for future studies,
help resource allocation within the Kingdom of Saudi Arabia, and promote further advancement in
rhinoplasty research.
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