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Abstract

Background: Refining the nasal dorsum to achieve a smooth and natural contour remains challenging, particularly in patients with thin skin who
are prone to visible surface irregularities. Numerous techniques have been described to address these issues, including diced cartilage, fascial
or dermal grafts, and synthetic implants.

Objectives: This study evaluates the outcomes of using morselized bone grafts (MBG), specifically, autologous bone rasp material that is typ-
ically discarded, as a method for nasal dorsum contour refinement.

Methods: A retrospective review was conducted of consecutive rhinoplasty procedures performed by the senior author between January 2021
and June 2022. Patients who underwent dorsal contouring with MBG and had at least 12 months of follow-up were included. The primary out-
comes were postoperative infection and the need for revision surgery.

Results: A total of 953 patients met inclusion criteria. The mean patient age was 31.6 + 11.3 years, and the mean follow-up duration was 23.5 +
8.7 months. Postoperative infections occurred in 26 patients (2.7%), all of which resolved with antibiotic therapy. Sixteen patients (1.7%) required
operative revision.

Conclusions: The use of MBG harvested from bone rasp material provides a safe and efficient option for achieving dorsal nasal smoothness
and camouflaging minor contour irregularities in both primary and revision rhinoplasty. Additionally, MBG use is an efficient alternative to other
techniques for addressing dorsal esthetics, specifically camouflaging minor irregularities, with no additional donor-site morbidity when paired
with boney dorsal reduction.

Level of Evidence: 4 (Therapeutic)

The nasal dorsum is a cornerstone of nasal esthetics, playing a vital
role in achieving facial harmony and balance. Achieving a smooth, re-

fined nasal profile remains a significant challenge, particularly in thin-
skinned patients who are more susceptible to contour irregularities.
Many techniques are used to address this problem, including carti-
lage, fascia, acellular dermal matrices (ADM), silicone implants, and
lipofilling.™®

When considering autologous options, there is often a paucity of
septal cartilage in revision cases. Further, when cartilage is available,
it is often diced and used in conjunction with fascia or ADM, adding
both donor site morbidity and increased operative time to each
case.*® Fascial grafts alone from various sources, for example,
deep mastoid fascia, rectus abdominis fascia, and temporal fascia,
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Video 1. Watch now at http:/academic.oup.com/asjopenforum/article-lookup/doi/
10.1093/asjof/ojaf147

have all been used; however, these add another donor site and in-
crease length of surgery. Allograft options such as ADM can be ex-
pensive and are associated with high rates of resorption.“'6
Silicone implants are associated with devastating esthetic compli-
cations such as nasal capsular contracture, implant dislocation, im-
plant extrusion, permanent skin thickening, and color changes.“'7
Finally, micro-fat injections offer advantages over other options
as they can be performed in an ambulatory setting.>® However,
lipofilling is unpredictable due to high rates of fat resorption.
Some of the abovementioned techniques also lead to dorsal aug-
mentation, whether intended or inadvertently. Further, the micro-
irregularities of the dorsum may persist if there is any roughness
to the grafts. Thus, the ideal nasal dorsal contour graft helps cam-
ouflage contour minor irregularities while providing esthetically
pleasing and robust outcomes with minimal complications or
need for revision. Further, any autologous options should have
minimal donor site morbidity.

In this study, the effectiveness of morselized bone grafts
(MBG)—specifically, unused bone rasp material that is typically
discarded—as a technique for contouring and refining the nasal dor-
sum after dorsal reduction is evaluated. This technique is versatile in
that it can be used as an adjunct with any of the already employed
techniques to address irregularities in nasal dorsum contour.

METHODS

Retrospective chart review of the senior author’s practice for all cases
of consecutive rhinoplasty conducted between January 2021 and
June 2022 was performed. The study was approved by the
Research Ethics Board at the Biomedical Research Alliance of
New York. All patients whose photographs were used in the study
provided consent.

Table 1. Patient Demographics

Patient demographics

Sex
Female 869 (91.2%)
Male 84 (8.8%)
Age
Mean + SD 31.6 £ 1.3 yr
Range 14-89 yr
Follow-up
Mean + SD 23.5+8.7 mo
Range 12-40 mo
Primary 672 (70.5%)
Revision 281(29.5%)
Complication rates
Infection 26 (2.7%)
Primary 16 (2.4%)
Revision 10 (3.6%)
Any revision surgery 16 (1.7%)
Primary 5 (0.7%)
Revision 11 (3.9%)

The inclusion criteria for the study included any patients who un-
derwent open rhinoplasty where MBG was utilized for nasal dorsum
refinement. All patients who underwent rhinoplasty, including prima-
ry and revision cases, with a minimum of 12 months of follow-up were
included in the study.

Full chart review of all patients who met inclusion criteria was con-
ducted to collect demographic data and surgical outcomes including
review of all follow-up encounters. Clinical examination and palpation
at time of follow-up were used to assess for persistent nasal dorsum
irregularities. All patients received a course of prophylactic antibiot-
ics in the immediate postoperative period, either cefadroxil or clinda-
mycin for 7 days, based on patient allergies. Postoperative infections
included any cases in which patients demonstrated clinical signs of
infection requiring further antibiotics or any form of surgical interven-
tion. Any patient who required subsequent open rhinoplasty was in-
cluded in our measure of rate of revision. The primary outcomes in
our study were rate of infection and rate of revision.

Statistical Analysis

Descriptive statistical analyses were performed to summarize patient
characteristics and surgical outcomes. Continuous variables, includ-
ing age and follow-up duration, are reported as mean + standard
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Figure 1. A 34-year-old woman is shown preoperatively (A, C, E, G, I) and 1-year postoperatively (B, D, F, H, J). This patient had a previous rhinoplasty which left her with a
pollybeak deformity, thin dorsal skin, deviated mid-vault with collapse, tip asymmetry, nostril asymmetry, over-projection of the tip, and a foreshortened nasal tip with over-
exposure of her nostrils. The senior author performed revision rhinoplasty with dorsal hump reduction, placement of columellar strut and extended spreader grafts with ca-
daveric fresh frozen costal cartilage to add tip support, correction of nasal tip asymmetry, correction of mid vault collapse, decrease in nostril exposure, tip derotation, tip
deprojection, hybrid cartilage, and fascia tip graft to unify and refine her tip, and placement of morselized bone dorsal onlay graft to help smooth the dorsal contour over

her thin skin.

deviation and range. Categorical variables, such as sex, type of rhino-
plasty (primary vs revision), incidence of postoperative infection, and
rate of operative revision, are reported as frequencies and percentag-
es. No inferential or comparative statistical tests were performed, as
the study was retrospective and primarily descriptive in nature. All
data were analyzed using Microsoft Excel (Microsoft Corp.,
Redmond, WA), and percentages were calculated based on the total
number of patients within each relevant subgroup.

Surgical Technique

All cases were performed under a general anesthetic with an open
rhinoplasty approach through a transcolumellar incision. After per-
forming a dorsal hump reduction with a bone rasp, the MBG is collect-
ed from the rasping instrument and stored on the back table in saline
for later use in the case. The raspings are then dehydrated on a sheet
of Telfa to create the final MBG paste. After addressing other compo-
nents of the rhinoplasty procedure including any osteotomies,
cartilage grafts for the middle third/nasal dorsum, and nasal tip posi-
tioning and refinements, attention is turned back to the nasal dorsum,
wherein any contour irregularities at the keystone region or middle
third of the nasal dorsum are filled with the MBG paste. On average,
approximately 0.25 cc of MBG is applied to the nasal dorsum. The
MBG placed using bayonet forceps and is gently packed and molded
with external pressure until the desired contour is achieved; any ex-
cess material that protrudes beyond the intended surface is

discarded before closure. Positioning is confirmed with the skin re-
draped, ensuring that any dorsal irregularities have been addressed.
The operative technique is demonstrated in Video 1.

RESULTS

There were 953 patients who met criteria and were included in the
study (869 female patients and 84 male patients) with a mean age of
31.6 £ 1.3 years old (range, 14-89years old). Six hundred and
seventy-two patients underwent primary rhinoplasty. There was a min-
imum of 1year of follow-up with a mean of 23.5 + 8.7 months (range,
12-40 months). The postoperative infection rate was 2.7%, with 26 pa-
tients requiring postoperative antibiotics. 16 (1.7%) patients required
operative revision, among which 11 (68.8%) were revision rhinoplasty
cases. There were no cases of postoperative infection that required
acute surgical management. There were no patients who sought revi-
sion surgery for concerns related to dorsal irregularities or contour de-
fects. Table 1 provides a summary of demographic data for the patients
in the study. Figure 1 and Video 2 and Figure 2 and Video 3 show ex-
amples of 2 patients who underwent rhinoplasty with application of
MBG after dorsal hump reduction for nasal dorsum refinement.

DISCUSSION

This study assesses the complications of our technique using
MBG for nasal dorsum contouring of minor irregularities, with a
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Video 2. Watch now at http:/academic.oup.com/asjopenforum/article-lookup/doi/
10.1093/asjof/ojaf147

minimum of 1year of follow-up. We provide an easy and reliable
technique for addressing minor nasal dorsal contour irregularities
to create a smooth and esthetic nasal dorsum with no additional do-
nor site.

The senior author’s practice is primarily focused on rhinoplasty,
with a large proportion of these patients seeking revision rhino-
plasty.>'° Often, these patients have thin skin from repeated ele-
vation of dorsal skin for open rhinoplasty approaches.”"® The
resultant thin skin leads to several potential complications, chiefly,
visibility of the underlying structures and associated irregularities,
which can detract from the overall esthetic outcome.'? Depending
on the type of underlying graft, there is possibility for tombstone
deformity if solid graft is used, or extrusion if silicone implants are
used. Even if a softer graft is used, such as diced cartilage
wrapped in fascia or fascia alone, minor irregularities in graft
shape can show through over time once swelling settles.
Lipofilling can be useful in some instances; however, it is fraught
with high rates of resorption, and if utilized on a patient with many
revisions, often does not take well given the abundant scar tissue
and abnormal tissue planes. Use of injectable fillers has gained
popularity given its low cost and nonsurgical nature; however,
for the same reasons, lipofilling does not work, filler to the nasal
dorsum in a revision rhinoplasty patient can be challenging and
unreliable. Further, the results are not permanent and require

Video 3. Watch now at http:/academic.oup.com/asjopenforum/article-lookup/doi/
10.1093/asjof/ojaf147

repeat injections. MBG is a cost-effective technique for address-
ing minor contour irregularities and camouflaging the nasal dor-
sum through application of a paste, similar to applying a putty
to fill in small holes and cracks and smoothen drywall. Given it
is a paste, structural support is needed to address any major na-
sal dorsum irregularities after which MBG can be utilized as an on-
lay graft for further refinement. MBG volume was not standardized
but rather dictated by the extent of rasping and contour irregular-
ity present. The mechanism by which MBG maintains long-term
nasal contour was not studied; however, we expect that the
MBG is resorbed and replaced with a layer of scar, adding addi-
tional thickness to a thin-skinned nasal dorsum.

The rate of postoperative infection in this study was 2.7%, with
all cases resolving with antibiotic treatment, not requiring further
operative intervention.'® Of note, all infections occurred at either
the columella or the nasal tip, there were no patients who en-
dorsed signs and symptoms of infection over the nasal dorsum.
The infection rate was higher in the revision rhinoplasty group
when comparing infection rate within subgroups of primary
(2.4%) and revision (3.6%) rhinoplasty. The same was found for
rate of revision, wherein overall rate of revision was 1.7%, and
the rate of operative revision was higher in the revision (3.9%) rhi-
noplasty group vs primary (0.7%) rhinoplasty. Importantly, no for-
mal statistical comparison was performed between primary and
revision rhinoplasty subgroups; therefore, observed differences
in infection and revision rates are descriptive and should be inter-
preted cautiously. However, it is well understood that revision sur-
gery results in the formation of scar tissue and fibrosis, poorer
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Figure 2. A 65-year-old woman is shown preoperatively (A, C, E, G, I) and 1-year postoperatively (B, D, F, H, J). This patient had 3 previous rhinoplasties, which left her with thin
dorsal skin, a dorsal hump, tip asymmetry, nostril asymmetry, over-projection of the tip, and an extremely foreshortened nasal tip with over-exposure of her nostrils. The senior
author performed revision rhinoplasty with dorsal hump reduction, placement of columellar strut and extended spreader grafts with cadaveric fresh frozen costal cartilage to
add tip support, correction of nasal tip asymmetry, decrease in nostril exposure, tip derotation, tip deprojection, hybrid cartilage and fascia tip graft to unify her tip, and finally

placement of morselized bone dorsal onlay graft to help smooth the dorsum.

blood supply, and overall compromised quality of the soft tissue
envelope, all of which leads to increased risk for infection and fur-
ther operative revision.'®"

The nasal dorsum contour was assessed clinically by the se-
nior author at patient follow-up appointments as well as asking
patients to describe their cosmetic outcomes through feedback.
Postoperative imaging was not routinely performed in this se-
ries. Further, intraoperative swelling may obscure subtle irregu-
larities and that MBG resorption likely varies between patients.
While clinical outcomes were favorable, future work should in-
clude validated esthetic outcome scales, standardized imaging
assessments, and patient-reported outcome measures. Another
limitation of the study is the inherent bias of retrospective
studies, in which rates of revision are underreported, as it is pos-
sible for some patients to seek revision surgeries at other prac-
tices without our knowledge. Although the presence of minor
palpable nasal dorsal irregularities was anecdotally higher prior
to implementation of the MBG technique, this cannot be as-
sessed retroactively, representing another limitation of the retro-
spective nature of this study. Finally, although a minimum of
1-year follow-up was used as an inclusion criterion, the nasal
dorsum continues to heal at this time and assessment at the
1-year mark may not reflect the long-term revision rate.
Nevertheless, we believe that the technique presented is novel
and offers valuable insights, while recognizing that longer-term
studies are necessary to fully assess durability and refine out-
come expectations.

CONCLUSIONS

This retrospective case series demonstrates the use of MBG for nasal
dorsum refinement in both primary and revision rhinoplasty. In our
study’s group of 953 patients with at least 1 year of follow-up, the uti-
lization of MBG for nasal dorsum esthetics was associated with revi-
sion rates comparable to the literature for both primary and revision
rhinoplasty patients. MBG use is an efficient alternative to other tech-
niques to camouflage minor dorsal irregularities with no additional
donor-site morbidity when paired with boney dorsal reduction.
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