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ABSTRACT

Introduction: Augmentation rhinoplasty requires adding cartilage to provide enhanced support to
the structure of the nose. Autologous costal cartilage and irradiated homologous costal cartilage
(IHCC) are well-accepted rhinoplasty options. Hence in the present study we aim to evaluate
thestability in Rhinoplasty using septal graft from the online data search.

Material and methods: Online data was collected from the search engines of EBSCO, Pubmed,
Google Scholar, Scopus. The searched terms were septorhinoplasty, rhinoplasty, autologous
costal cartilage graft, cadaveric cartilage graft, and rib graft.etc. The study articles were collected.
Based on the PRISMA guidelines the meta analysis was performed.

Results: From a total of 575, 28 studies were finalized. Our search captured 1041 patients of
whom 741 received autologous grafts and 293 received IHCC grafts (regardless of type). When
autologous cartilage vs IHCC vsTutoplast cartilage grafts were compared, no difference in the
stability that was measured through various parameters were found.

Conclusions: Similar results were seen for stability in the various types of septal graft or costal
cartilage grafts. En bloc dorsal onlay grafts are commonly used in augmentation rhinoplasty to
provide contour and structure to the nasal dorsum.
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Introduction

Augmentation rhinoplasty necessitates the addition of cartilage to deliver superior support to the
nose structure. Though septal cartilage is a brilliant source if available, additional material is
often required for revision. Costal and auricular cartilages are widely acknowledged sources and
supposed to be superior to alloplastic implants because of the lower risk of infection and
extrusion.® Because of the larger amount of cartilage available with costal cartilage compared
with auricular cartilage, costal cartilage is often the graft of choice in augmentation
rhinoplasty. Though, the use of costal cartilage has hazards. The risk of warping and failure is
often debated, which has incited different maneuvers to alleviate this risk, including carving
techniques, suture techniques, microplate fixation, and Kirschner wires. Also, the added
morbidity seen with harvesting costal cartilage, plus potential pneumothorax, scarring, and
postoperative pain, in addition to the added operative time raise the question of if homologous
costal cartilage can give a similar result without harvesting autologous cartilage.>>*'Given the
varying results on outcomes with in rhinoplasty, no studies, were done to evaluate the stability.”
19 Hence in the present study we aim to evaluate thestability in Rhinoplasty using septal graft
from the online data search. We aimed to compare rates of complications associated with
autologous vs IHCC grafts in patients undergoing augmentation rhinoplasty that data like graft
resorption, infection, warping, contour irregularity, and revision rates.

Material and methods

Online data was collected from the search engines of EBSCO, Pubmed, Google Scholar, Scopus.
The searched terms were septorhinoplasty, rhinoplasty, autologous costal cartilage graft,
cadaveric cartilage graft, and rib graft.etc. The study articles were collected that from Jan 2019 to
Feb 2021.Two reviewers independently checked the data collected and disputes resolved by
consensus. Those patients who endured an en bloc dorsal onlay graft were included for
comparison to ensure a homogenous study sample. A total of 1307 results were found. After
duplicate records were removed, 575 unique citations remained. Studies were published
worldwide between January 1, 1990, and December 31, 2017.

Results

The search strategy resulted in 575 exclusive citations. Finally 55 studies were included in our
systematic review (Figure 1). Twenty- eight studies were included for meta-analysis, all of which
were retrospective cohort studies. These studies comprised 1042 patients of whom 742 received
autologous grafts and 291 received IHCC grafts. Studies were published between January 1,
1990, and December 31, 2017; the mean sample size was 36 patients. Mean follow-up time
ranged from 1 to 2 years. No difference was found in follow-up between groups, with mean
follow-up periods of 23.2 months for autologous costal cartilage studies, 31.2 months for IHCC
studies, and 18.7 months for Tutoplast studies. No difference was seen by comparing autologous
cartilage (n = 748) vs IHCC (n = 153) vsTutoplast cartilage (n = 140) used for en bloc dorsal
onlay grafts, for the rate of warping resorption, contour irregularity, infection, and revision
surgery. Table 1. Figure 2, Figure 3, and Figure 4 display the forest plots for each meta-analysis.
The risk of biaswas rated as high for 23 studies and unclear for 5 studies. The primary reason for
the high risk of bias rating in those studies was lack of blinding, with the primary surgeon being
responsible for the patient aesthetic evaluation (eg, warping and contour irregularity).
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Figure 1. Flow chart describing the selection of the articles

Total articles collected from various online
databases = 1307

Duplicates identified from the above list =732

Records screened = 575 ‘ Records removed due to exclusion

criteria = 520

Articles studied for the eligibility =55

the criteria =27

Articles removed after they didn’t fit

Finalized number of the articles to be
included in the present study =28

Table 1. Overall Summary of Meta-analyses

Total No. Pooled Event Rate, %

Outcome, Graft Type Studies® Patients | (95% CI) Heterogeneity, I
Warping

Autologous cartilage 18 679 6 (2-11) 76.8
Irradiated homologous | 5 153 5(1-12) 42.0
Tutoplast homologous 3 140 4 (1-9) 27.6
Overall 26 972 5 (3-9) 72.4
Resorption

Autologous cartilage 16 502 1(0-2) 0
Irradiated homologous | 5 153 4 (0-13) 71.7
Tutoplast homologous 3 140 11 (0-48) 93.0
Overall 24 795 2 (0-5) 61.0
Contour Irregularity

Autologous cartilage 9 215 0 (0-3) 0
Irradiated homologous | 3 109 3 (0-7) 0
Tutoplast homologous 2 75 4 (0-10) 9.7
Overall 14 399 1 (0-3) 0
Infection
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Effect Size (95% Cl)

Autologous cartilage 15 493 2 (0-5) 45.5
Irradiated homologous | 5 153 3 (1-8) 0
Tutoplast homologous 2 100 0 (0-2) 64.6
Overall 22 746 2 (0-4) 41.7
Revisions
Autologous cartilage 18 613 5 (1-10) 75.9
Irradiated homologous | 4 133 7 (3-12) 0
Tutoplast homologous 3 140 3 (0-8) 23.4
Overall 25 886 5 (2-9) 70.3
Figure 2. Warping Rates - Meta-analysis
Decreased | Increased
Effect Size Likelihood | Likelihood Weight,
Study (95% Clj of Warping | of Warping % '
dartologous cartilage
Al-Qattan,*? 2007 0.00(0.00-0.16) —H— 1.50
Balsji, ¥ 2013 0.26(0.20-0.23) : - 5.40
Bhatet al, * 2017 0.00(0.00-0.24) —_— 277
Bilen and Kiling, 2 2007 0.00(0.00-0.20) —_— 1.38
Cakmak and Ergin,®? 2002 0.06(0.01-0.27) 327
Cervelli at al,*® 2006 0.00(0.00-0.10) 4.15
Joo and Jang,* 2016 0.07 (0.03-0.17) 473
Moretti and Sciuto,® 2013 0.06(0.02-0.15) 4,68
Muara et al, 32 2016 0.00{0.00-0.26) 2.65
Park and Jin 192012 0.06(0.03-0.13) 5.04
Ricchelmann and Rettinger 0 2004  0.28(0.17-0.43) 4.45
Seyhan, &7 2010 0.17 (0.05-0.45) 277
Song et al, 1991 0.07 (0.01-0.20) 3.09
Spencer, ™ 1990 0.17 (0.05-0.45) 277
Tan et al, & 2016 0.05(0.01-0.23) 1.56
Tastan et al,? 2013 0.00(0.00-0.08) 4.45
Wes et al, 18 2017 0.13(0.07-0.23) § 482
Yazar at al,®* 2015 0.00(0.00-0.18) : 327
Subtotal (1= 76.84%, F<.001) 0.06 (0.02-0.11) §<:' £7.76
IHCC E
Clark and Cook, ' 2002 0.06(0.01-0.26) —.— 3.35
Kridel and Konior ¥ 1933 0.03{0.01-0.0%) T 455
Lefkovits,¥1 1930 0.17{0.07-0.28) D —— 174
Strauch et al,** 2004 0.00 {0.00-0_18) :.__ 327
Wee et al, 12017 0.10(0.03-0.30) [ 150
Subtotal (€= 42.04%, P= .14) 0.05(0.01-0.12) q} 1881
Tutoplast cartilags
Demirkan et al, %5 2003 0.02 (D.00-0.08) B 4.85
Menger and Molst Trenité,'? 2010 0.05(0.01-0.17) 4.37
Song et al, ™ 2008 0.0%(0.03-0.77) : 27
Subtotal (1= 27.57%, F<.001) 0.04(0.01-0.09) § 12.44
Heterogeneity between groups: P=_71 0.05 (0.02-0.0%) 100
Overall ([4=72.44%, F<.001) ; ; : : )
0 0.25 0.50 0.75 1.0
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Figure 3.Resorption Rates - Meta-analysis

Effect Size
Study (958 C1)
dutologoe cartilags
Al-Qattan, ™ 2007 0.00{0.00-0.18)
Bhat et al, ¥ 2017 0.00 (0.00-0.24)
Bilen and Kiling, 2 2007 0.00 {0.00-0.30)
Cakmak and Ergin, 2 2002 0.00(0.00-0.18)

Cervelli etal,*3 2006
Joo and Jang,* 2016
Moretti and Sciuto, 2013

0.03{0.01-D.15)
0.05{0.02-0.14)
0.04{0.01-0.13)

Decreazed | Increased
Likelihood : Likelihood
of Resorption of Resorption

Muara et al, % 2016 0.00 {0.00-0.26)
Park and Jin, 92012 0.01 {0.00-0.07)
Seyhan, ¥ 2010 0.00 {0.00-0.24)
Spencer, ™ 1990 0.00 {0.00-0.24)
Tan et al, 2 2018 0.00(0.00-0.15)
Tastan et al,” 2013 0.00{0.00-0.08)
Wee et al,'® 2017 0.03 {0.01-0.11)
Yazar et al,® 2015 0.00 {0.00-0.18)
Yilmaz et al, % 2007 0.00{0.00-0.09)
Subtotal (= 0.00%, P=597) 0.04 {0.00-0.02)
IHCC
Clark and Cook, ' 2007 0.00 {0.00-0.18)
Kridel and Konior,¥ 1993 0.05 (0.02-0.13)
Lefkovits, 51 1990 0.00 (0.00-0.14)
Strauch et al,** 2004 0.00 {0.00-0.18)
Wee et al,'® 2017 0.30(0.15-0.52)
Subtotal (= 71.68%, P= .01) 0.04{0.00-0.13)
Tutoplast cartilage
Demirkan et al, = 2003 0.00 {0.00-0.08)

Menger and Molst Trenite,'* 2010
Song etal, ™ 2008
Subtotal (%= 92.98%, F<.001)

0.28 (0.16-0.43)
0.17 {0.06-0.33)
0.11 {0.00-0.38)

Heterogeneity betwesen groups: P=.24 0,02 (0.00-0.05)
Overall (1£=80.99%, P<.001)
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Figure 4. Revision Rates- Meta-analysis

Decreazed  Increased

Effect Size Likelibood  © Likeliheod Weight,
Study 195% C1) of Revision  of Revision %
Autologous cartilage
Al-Qattan,® 2007 0.05(0.01-0.24) — 169
Balaji, ¥ 2013 0.26(0.20-0.33) i —— 5.80
Ehatet al,*5 2017 0.08{0.01-0.25) I P 1.92
Bilen and Kiling,* 2007 0.00 {0.00-D.30) .'- 1.49
Cakmak and Ergin, 22002 0.00{0.00-0.18) - 1.45
Carvelli et al,*> 2006 0.09 {0.03-0.24) i--.— 4.41
Huzssin 41 2015 0.00 {0.00-0.28) —-— 1.64
Karaaltin et al %2012 0.00 {0.00-0.15) -— 377
Maoratti and Sciutn, % 2013 0.04 (0.01-0.13) — 493
Muara et al, % 2014 0.09 {0.02-0.38) i__._ 1.78
Park and Jin, 92012 0.02 (0.01-0.08) - 5.39
Riechelmann and Rettinger,®® 2004  0.21 (0.11-0.35) ™ 4.74
Seyhan, &7 2010 0.00 {0.00-0.24) —_— 1.92
Spencer, ¥ 1950 0.00 (0.00-0.24) —_— 2.92
Tan =t al, % 2016 0.00 {0.00-0.15) —_ 377
Tastan et al,> 2013 0.05 (0.01-0.15) -— 4.74
Yazar et al, 2 2015 0.00 (0.00-0.18) —_— 3.45
Yilmaz et al, ¥ 2007 0.24(0.13-0.39) —_— 459
Subtatal (2= 75_85%, F < 001) 0.05 (0.01-0.10) - £9.44
IHCC :
Clark and Cook, ¥ 2002 0.06 (0.01-0.28) f 353
Kridel and Kenior, 1993 0.07 (0.03-0.15) : 5.29
Leflovits, 31 1990 0.12 (0.04-0.31) D — 3194
Strauch =t al, ™ 2004 0.06 (0.04-0.27) i "I 3.45
Subtotal (F= 0.00%, P = _83) 0.07 (0.03-0.12) 4 18.24
Tutoplast cartilags
Demirkan et al, 2% 2003 0.07 {0.00-0.08) :.._ 5.18
Menger and Molst Trenite, s 2010 0.03 (0.00-0.13) : 445
Song atal_ ' 2008 0.09 (0.03-0.23) 448
Subtotal (£= 13.41%, F=17) 0.03 (0.00-0.08) 14.3
Heterogzensity betwesn groups: P=_38 0.05 (0.02-0.0%) 100

Overall (1= 70.31%, F = .001)

0 0.15 050 0.75 10
Effact Size (95% CI)

Discussion

In the present study there was no difference in outcomes between autologous costal cartilage,
IHCC, and Tutoplast cartilage grafts was observed among nearly 1000 subjects. Low
heterogeneity was seen among studies, for the rates of contour irregularity and infection. This
observation validates that the rate of these 2 outcomes are relatively robust and do not vary
greatly among the selected articles, denoting that contour irregularity and infection are not
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sensitive to technique, not sensitive to graft type, or both. But, significant heterogeneity was
found among studies in the rates of warping, resorption, and revision. Noteworthy, the studies
with the maximum reported warping rates were also the studies with the greatest revision rates. If
the technique used in these studies led to higher warping rates and thus required higher revision
rates is unknown. Though, when pooling all included studies, no difference was seen in warping
or revision rates among the autologous and homologous grafts. The likelihood that warping
and/or resorption may be subtle in few cases and thus not reported equally among all studies may
explain the variability. Revision rates are likely influenced by individual surgeons, and surgeons’
willingness to revise their procedures substantially adds to the variation noted among studies.
Our results help to address a controversial debate among rhinoplasty surgeons regarding the
equivalency of homologous compared with autologous rib cartilage in dorsal onlay grafts. The
problem of whether homologous grafts can be used as structural grafts (eg, columellar strut
grafts and lateral crural grafts) is worthy of future study. There were few limitations like we were
inept to determine if the homologous grafts can be used as structural grafts from our data because
of the limitations in the way results are reported in the literature. Patient-reported outcome
measures were also not considered. When studies discuss revision rates, it is impossible to know
if patients went to another surgeon after being lost to follow-up, but this is a universal problem
with all published studies. Thus, there may be an overall underestimation of the revision rates
stated. In addition, some surgeons may be quicker to perform revision surgery than others.

Conclusion

We found no difference in stability between autologous cartilage and IHCC grafts, including
rates of warping, resorption, infection, contour irregularity, or revisions. Whether autologous
cartilage and IHCC cartilage are equivalent in structural grafts in rhinoplasty, such as columellar
strut or lateral crural strut grafts, remains a question for future research.
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