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Abstract

Background: Rhinoplasty is considered one of the most challenging operations in the plastic surgery. Esthetic or
functional reshaping purposes of the nose can be stressing for both surgeon and patient. Different types of graft
materials have been used to perform augmentation rhinoplasty. Free diced cartilage (FDC) was recently established
in dorsal nasal rhinoplasty for better handling of irregularities as well as contour deficits of dorsal nasal outcomes.
The main purpose of the present study is to assess the effectiveness of the use of FDC in dorsal nasal and nasal tip
rhinoplasty and evaluation of its advantages and disadvantages using the validated Nasal Obstruction Symptom
Evaluation (NOSE) scale and the Rhinoplasty Outcome Evaluation (ROE) questionnaire to assess nasal obstruction
and patient satisfaction.

Results: This prospective study was conducted between March 2018 and December 2019, 20 patients were
included and planned for rhinoplasty using FDC to camouflage dorsal and nasal tip deformities. All patients
(11males and 9 females) underwent open rhinoplasty through inverted v columellar incision, taken FDC from nasal
septum. A statistical significant difference between pre- and post-operative NOSE scores was found (P < 0.001). Post-
operative rhinoplasty outcome evaluation scores ranged from 45 to 100 with mean ± SD (83.15 ± 13.22). Excellent
satisfaction was the most noted in 17 patients (85%), while 2 patients (10%) reported good satisfaction and 1
patient (5%) with acceptable satisfaction.

Conclusion: It was found that the FDC technique is an effective method for camouflage and augmentation of
nasal dorsum as well as nasal tip in reconstructive and esthetic rhinosurgery for either primary or secondary
rhinoplasty.
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Background
Rhinoplasty remains one of the most challenging opera-
tions in plastic surgery field. The interplay between the
functional and the cosmetic outcomes is the great con-
cern for both surgeon and patient. A lot of debates re-
garding the main indications needed and techniques
used remain uncovered [1].
Many types of graft materials have been used to per-

form augmentation rhinoplasty. Those materials can be

divided into two principal categories: autologous and
non-autologous types of materials [2].
Autogenous cartilage is commonly used for nasal aug-

mentation and is likely considered to be the ideal graft-
ing material owing to its versatility [3], long-term
survival, and absence of immunogenicity [4].
The technique of diced cartilage graft can prevent the

complication of solid-cartilage graft owing to its small
fragment size. The challenge with this technique is at-
tributed to the well-controlled insertion of the graft and
post-operative graft visibility and motility prevention [5].
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Free diced cartilage (FDC) was recently established in
dorsal nasal rhinoplasty for better handling of irregular-
ities as well as contour deficits of dorsal nasal outcomes.
FDC technique was reported to handle the dislodgment
problem and it permitted proper fitness due to its plasti-
city. Hence, free diced cartilage may be a promising
method for reducing post-operative outcomes [6].
This study aimed to evaluate the effectiveness of the

use of free diced cartilage in dorsal and tip nasal
rhinoplasty.

Methods
Prospective study was conducted between March 2018
and December 2019. Twenty patients were included and
planned for rhinoplasty with FDC for dorsal and nasal
tip deformities camouflaging.

Inclusion patient’s criteria
Both sexes were included with dorsal or tip nasal de-
formity for both post-traumatic and non-traumatic indi-
cations of either primary or secondary correction.

Exclusion patient’s criteria
Congenial or non-traumatic deformity, children, preg-
nant females or lactating females, cardiac insults, auto-
immune problems, renal or liver impairment, and recent
local or systemic infection within the last month.

Surgical technique
Cartilage was picked without perichondrium from the
nasal septum, the rib, the tragus, or concha of the ear.
Then, the cartilage was slit and diced into pieces less
than 0.2 mm in diameter (Fig. 1). Throughout the dicing
process, an adhesive effect through surface tension was

Fig. 1 The cartilage taken was silt and sliced into pieces of diameter less than 0.2 mm using sharp blade no. 11
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gained by using small amounts (1‑3 ml) of normal saline
(NaCl) or gentamicin solution. Throughout the cutting
process, in order to maintain viability of the chondro-
cytes, it was vital not to squeeze the cartilage. Eventually,
a fine-particle FDC granulate was constructed, featuring
characteristics of a malleable paste. The FDC paste was
filled into a 1-ml syringe dried and in the end, injected
directly into the desired region or by raspatorium. When
applied FDC to the nasal dorsum, we massaged and dir-
ectly fixated it with a paper drape. At the end of the pro-
cedure, we completed our surgery by application of
steristrips and external nasal stent. Removal of the
stitches was done at the first post-operative visit at the
7th post-operative day at the time of removal of the
outer nasal cast. Follow-up visits were scheduled
monthly for the first 6 months then every 2 months for
the 12months. The evaluation was based on inspection
and photographic documentation. In addition, patient
satisfaction was assessed by direct questioning in the
post-operative follow-up visits. In the present study, two
questionnaires were used. The validated Nasal Obstruc-
tion Symptom Evaluation (NOSE) scale to assess nasal
obstruction and the Rhinoplasty Outcome Evaluation
(ROE) questionnaire was used also in this study to
evaluate the patients’ satisfaction level post-operative
only [7, 8]. Both NOSE score and ROE questionnaire
were translated into the native language (Arabic) with
the same methodology [9, 10].
A written informed consent was obtained from all pa-

tients for the use of FDC graft. The study was approved
by the local medical ethical committee and in accord-
ance with the Helsinki Declaration of 1975.

Statistical analysis
Data were fed to the computer and analyzed using the
IBM SPSS software package version 20.0. (Armonk, NY:
IBM Corp). Kolmogorov-Smirnov, Shapiro, and D’ag-
stino tests were utilized to confirm the normality of dis-
tribution of variables. Comparisons between the
different stages for categorical variables were assessed
using Marginal Homogeneity Test; Paired t test was
assessed for comparison between different periods for
normally distributed quantitative variables. P value <
0.005 was considered significant.

Results
Twenty patients were included in the current study.
Their ages ranged from 18‑53 years old. They included
11 (55%) males and 9 (45%) females. Eight (40%) patients
seeked for operation post-traumatic insults, while 12
(60%) patients for cosmetic purposes. Primary rhino-
plasty was considered for 17 patients (85%) and 3 pa-
tients (15%) underwent secondary type of rhinoplasty.

According to Table 1, in the pre-operative phase, 6
(30%) patients had mild NOSE score, while 7 (35%) pa-
tients, 6 (30%) patients, and 1 (5%) patient were pre-
sented with moderate, severe, and extreme NOSE score
respectively. In the post-operative phase, all studied pa-
tients (100%) presented with mild NOSE score. A statis-
tically significant difference between pre- and post-
operative NOSE scores (P < 0.001) was found. Pre-
operative NOSE scores (mean ± SD) were 43.5 ± 25.4
and ranged from 5 to 80, while post-operative scores
(mean ± SD) were 12.5 ± 5 and ranged from 5 to 20. Ac-
cordingly, a significant lower scores of nasal obstruction
symptoms were obtained post-operative than pre-
operative scores (P < 0.001).
According to Table 2, post-operative rhinoplasty out-

come evaluation scores ranged from 45 to 100 with
mean ± SD 83.15 ± 13.22. Excellent satisfaction was the
most noted in 17 patients (85%), while 2 patients (10%)
reported good satisfaction and 1 patient (5%) with ac-
ceptable satisfaction.
All patients were satisfied with esthetic and functional

outcome and did not need revision surgery. Cosmetic
appearance improved in all cases both subjectively and
objectively (most of them changed their profile picture
at the Facebook post-operative). Post-operative follow-
up period was from 6months up to 18 months. No case
showed extrusion of graft was seen in any of the pa-
tients. One patient developed self-limited allergic contact
dermatitis from an external nasal splint.

Table 1 Distribution of the studied cases according to NOSE
questionnaire (n = 20)

NOSE score Pre-operative Post-operative P

Mild (5‑ < 25) 6 (30%) 20 (100%) MHP < 0.001*

Moderate (30‑ < 50) 7 (35%) 0 (0%)

Severe (55‑ < 75) 6 (30%) 0 (0%)

Extreme (80‑100) 1 (5%) 0 (0%)

Mean ± SD 43.5 ± 25.4 12.5 ± 5 tP < 0.001*

Median (min.‑max.) 50 (5‑80) 15 (5–20)

MH marginal homogeneity test, t paired t test
P P value for comparing between pre-operative and post-operative
*Statistically significant at P < 0.05

Table 2 Distribution of the studied cases according to post-
operative ROE questionnaire (n = 20)

Post-operative ROE score No. (%)

Poor (0‑25) 0 (0.0%)

Acceptable (25‑ < 50) 1 (5.0%)

Good (50‑ < 75) 2 (10.0%)

Excellent satisfaction (75‑100) 17 (85.0%)

Mean ± SD 83.15 ± 13.22

Median (min.‑max.) 86.0 (45.0‑100.0)
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Presentation of some cases
Case 1
A 21-year-old female presented with a saddle-shaped
nose with deviated nasal septum and alar retraction. She
had undergone two times previous rhinoplasty (Fig. 2).

Case 2
A 34-year-old female presented with droopy nasal tip
with alar retraction and asymmetry (Fig. 3).

Case 3
A 27-year-old male patient complained from post-
traumatic nasal obstruction and dorsal nasal malalign-
ment (Fig. 4).

Case 4
An 18-year-old male patient complained of post-
traumatic nasal obstruction with dorsal nasal hump
(osseocartilaginous) and alar asymmetry (Fig. 5).

Case 5
A 53-year-old female patient with tension nose and
droopy nasal tip (Fig. 6).

Case 6
A 22-year-old male patient had dorsal nasal malalign-
ment with hump (osseocartilaginous), alar asymmetry,
and nasal obstruction (Fig. 7).
Clinical cases pre-operative, post-operative at the end

of the follow-up period, and the procedure done were
presented in Figs. 2, 3, 4, 5, 6, and 7.

Discussion
Rhinoplasty is referred as a nose job. It is a plastic pro-
cedure for nasal correction and reconstruction. To date,
multiple options have been described for augmentation,
smoothening, and nasal dorsum and nasal tip camoufla-
ging. Problems reported in rhinoplasty such as residual
humps, notching, alar asymmetry, distorted anatomy of
the nose, which is more evident in patients with thin
skin, and revision rhinoplasty. Variable techniques to

Fig. 2 Case no. (1): 1—open approach septorhinoplasty was done. 2—osteotomies. 3—tongue in groove technique. 4—small filling defect
irregularities at the dorsum filled by FDC to smoothen the contour
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avert those irregularities and smoothen both nasal dor-
sum and nasal tip have been outlined, such as the cylin-
drical power drill use, the utilization of morselized
cartilage grafts [11], or fascia (allogenic fascia lata or au-
tologous deep temporal fascia), diced cartilage in con-
junction with a scaffold (fibrin, fascia, or blood glue,
acellular dermal matrix, oxidized cellulose) [12–14].
As regards using the morselized cartilage grafts tech-

nique on the nasal dorsum, some associated disadvan-
tages were encountered such as secondary dislocation,
visibility of the grafts, unexpected resorption [15]. Free
diced cartilage avoid these problems as we did not re-
port any graft dislocation or even resorption of FDC on
clinical examination during the 18-month follow-up.
On the contrary with using fascial graft (allogenic

fascia lata or autologous deep temporal fascia), those
grafts showed an initial constant shrinkage by about 20%
within the first 4–6 weeks of post-operative period due
to compression and condensation of the fascial fibrous
tissue. After its shrinkage, the grafts then become stable
and firm [16]. In addition, the use of allogenic fascia
adding more cost to such operation.

Vice versa FDC, in the present study, the volume
added can be accurately estimated. Also, FDC can be
used in combination with allogenic or autologous fascia;
however, being a delicate fine granulate, FDC could be
utilized without using any bonding material, in order to
avoid additional costs and time-saving operative prepar-
ation [6].
In agreement with Hoehne et al. [17], our study found

that FDC is effective in accurately leveling even the
smallest contour deformities as supra nasal break or
nasal tip by supplying a precise “filling” of the deform-
ities compared with shaping the nasal dorsum by using a
fascial onlays or even diced cartilage in conjunction with
a scaffold. In addition, unlike other techniques, FDC can
be simply applied even after skin incision closure, per-
mitting an easy and better assessment of the dorsal re-
finements performed.
On the other hand, after hump removal commonly

contribute to an open roof deformity during rhinoplasty.
One of the drawbacks of FDC is that this deformity is
uncorrectable. In accordance with Erol [18], FDC is not
recommended as the best indication for open roof

Fig. 3 Case no. (2): 1—open approach septorhinoplasty was done. 2—osteotomies. 3—tongue in groove to elevate nasal tip. 4—buttress graft.
5—finally, FDC inserted at the site of infra tip lobule
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deformity, for instance, wrapped diced cartilage may be
preferred, or even the use of bone dust. In fact, FDC
should be referred as an ideal method for refinements
with mild filling characteristics.
In comparison with Bullocks et al. [14], use autologous

tissue glue (ATG) for better stabilization of diced cartil-
age grafts, thus providing a malleable diced cartilage
construction. They reported its advantage that there is
lack of a barrier to prevent nutritional diffusion to the
chondrocytes within the graft, which results in better
cartilage viability. As they utilized bovine thrombin,
however, possible drawbacks as immune-mediated coag-
ulopathy and short-term nasal erythema following diced
cartilage graft insertion with ATG could occur. It should
be noted, however, that in fine diced cartilage of diam-
eter less than 0.2 mm, as described in the current work,
cartilaginous nutrition is better facilitated where the sur-
face area is notably enlarged and the diffusion distance
decreased compared with larger diced or solid cartilage
grafts. In cases of revision surgery, mentioned in differ-
ent occasions previously applied FDC, fusion with viable
block of semisolid cartilage, exhibiting viable chondro-
cytes on histological sections significantly supporting the

theory of better nutritional supply through widening of
the surface area and diffusion distance reduction of the
fine diced cartilage grafts [17].
In agreement with Kreutzer et al. [6], our study found

that all patients were significantly satisfied and did not
require revision surgery although post-operative follow-
up was 18 months. On the other hand, there is a great
difference that was noted between sample size in both
studies of 20 patients in the present work and 325 pa-
tients in Kreutzer’s study. Kreutzer et al. reported that
revision rates for dorsal irregularities within the 7-
month post-operative follow-up assessment of 5.2%.
These findings strongly support our clinical results. In
contrast, when fascia alone or in combination with FDC
was used for management of the nasal dorsum, authors
observed increased revision rates of 8.2%. They men-
tioned that the use of diced cartilage facia (DCF) was
linked to the highest revision rate (25%) [6].
According to Hoehne et al. [17], who reported that the

use of cylindrical power drill for better reduction of
small humps, in addition to, the use of allogenic fascia
alone or in combination with diced cartilage for dorsal
nasal augmentation is still considered as valuable

Fig. 4 Case no. (3): 1—open approach septorhinoplasty with bilateral partial inferior turbnectomy. 2—osteotomies. 3—spreader graft to correct
nasal deviation. 4—columellar strut was done. 5—finally, FDC at the site of supra nasal tip area
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methods in modern rhinoplasty, they suggested that for
nasal dorsum smoothening, the routinely application of
FDC is recently the perfect technique.
Also, in our study, we used FDC for better blunt view,

fullness, tip projection, and filling defect of both supra
tip break and infra tip lobule. Free diced cartilage also
assists to gain a higher natural-looking appearance in
the tip by modulating minimal irregularities soon after-
ward final closure. Of note, nasal drape should be accur-
ate enough to keep the FDC on site.
Previous studies used NOSE scale in assessment of

different studies. Kahveci et al. studied 27 patients
and showed that NOSE scale is a significantly effi-
cient method in assessing the consequences of septo-
plasty. Their patients had significant improvement in
nasal obstruction symptoms post-operative septo-
plasty (P < 0.01). The mean pre-operative NOSE
score was reported to be 60.2 (SD, 17.45) while the
mean post-operative score was shown as 11.28 (SD,
10.45) [19]. Furthermore, Gerecci et al. [20] showed
a mean NOSE score of 49 patients improved

significantly between pre-operative and early post-
operative assessments (71.4, SD ± 17.0 vs. 24.2, SD ±
19.5; P < 0.001).
In the present study, a statistical significant difference

between pre- and post-operative NOSE score (P < 0.001)
was found. Pre-operative NOSE scores (mean ± SD) were
43.5 ± 25.4 and ranged from 5 to 80, while post-
operative scores (mean ± SD) were 12.5 ± 5 and ranged
from 5 to 20. Accordingly, significant lower scores of
nasal obstruction symptoms were obtained post-
operative in comparison to post pre-operative scores
(P < 0.001).
Another validated questionnaire was formerly tested

by Alssarraf et al. [21], the ROE questionnaire used in
the current study to assess the outcome of the
procedure.
For 45 patients of Arima et al. [22], who went through

rhinoplasty, the average pre-operative satisfaction score
was shown to be 24.6 ± 11. Three using the ROE ques-
tionnaire, while the average post-operative score was re-
ported to be 76. 1 ± 19.5 (P < 0. 0001).

Fig. 5 Case no. (4): 1—open approach septorhinoplasty was done. 2—removal of nasal dorsal cartilaginous hump by blade and removing of
osseous hump by rasping. 3—osteotomies were done. 4—columellar strut. 5—finally, FDC at the nasal dorsal was injected
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Using the ROE questionnaire, in our study post-
operative rhinoplasty outcome evaluation showed scores
ranged from 45 to 100 with mean ± SD (83.15 ± 13.22).
Excellent satisfaction was the most noted in 17 patients
(85%), while 2 patients (10%) reported good satisfaction,
and 1 patient (5%) with acceptable satisfaction.

Conclusion
Free diced cartilage is an efficient method for augmenta-
tion and camouflaging of nasal dorsum as well as nasal
tip in both reconstructive and esthetic rhinoplasty for ei-
ther primary or secondary rhinoplasty. Further studies
with larger sample size and long-term results should be
done for further support of the reported results.
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