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Histology and Long-term Stability of Diced Cartilage
Graft for Revision Rhinoplasty in a Cleft Patient

Susie I. Lin, DDS, MD#* . . . . .
Yen-Chang Hsiao, MD+} Summary: Diced cartilage graft wrapped in Surgicel or fascia has been

Chun-Shin Chang, MD* widely reported in the literature. Pure diced cartilage graft without the
Philip Kuo-Ting Chen, MD{ | use of a “sleeve,” on the contrary, is not as commonly reported. This
Jyh-Ping Chen, PhDS§ could be due to concerns of graft dispersion, palpability, or visibility.
Shir-Hwa Ueng, MDY In this case report, histologic findings of a pure diced cartilage graft
placed 4% years ago are reported. In addition, advantages and disadvan-
tages of this technique are discussed in detail. Two pieces of the diced
cartilage graft placed 4% years prior were excised and sent for histo-
logic analysis during a revision procedure. The microscopic examina-
tion reveals several small blocks of mature hyaline cartilage embedded
in dense fibrous connective tissue with widely scattered small vascular
channels. The cartilage is vital with scattered chondrocytes within their
lacunae. Histology of the diced cartilage graft demonstrated viabil-
ity and stability of the graft 4 years after insertion. This case report
also suggests that pure diced cartilage graft can provide reliable vol-
ume augmentation of nasal dorsum in cleft rhinoplasty. (Plast Reconstr
Surg Glob Open 2016;4:e763; doi: 10.1097/GOX.0000000000000733;
Published online 28 June 2016.)

ure diced cartilage graft without the use of a  diced cartilage graft inserted 4% years before biopsy.

P tissue wrap has been widely used at our cen-  Advantages and disadvantages of this technique are
ter for revision rhinoplasty to augment the na-  also discussed.

sal dorsum in cleft patients since 2003. In this case

report, we present the histologic findings of a pure CASE REPORT

This is a 36-year-old Asian woman with a history
of complete cleft lip deformity on the left. This
patient provided written consent for all photo-
graphs presented in this case report. She under-
went revision rhinoplasty and diced cartilage graft
for nasal dorsum augmentation and cheiloplasty
in April 2010. In November 2014, she presented
with a chief complaint of alar base asymmetry and
uneven nostril height. Comparing her intraopera-
tive photographs taken 4% years apart, the diced
cartilage graft along the nasal dorsum seems to
maintain its shape and volume with minimal re-
sorption. The patient, however, desired further
augmentation around the radix, nasal dorsum,
and increased tip projection in addition to a more
symmetric alar base.
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Procedures

We harvested the costal cartilage from the right
eighth rib to replace the existing columellar strut
and alar rim graft. The remaining harvested carti-
lage was then diced into 0.5- to 1-mm cubes to be
used in radix and nasal dorsum augmentation. Dur-
ing elevation of the midline subcutaneous pocket,
excess diced cartilage graft was encountered around
the caudal portion of the nasal dorsum. The previ-
ously inserted diced cartilage graft is a conglomerate
of diced cartilages surrounded by fibrous connec-
tive tissue, and it can be easily distinguished from
the newly prepared diced cartilage or the underlying
nasal cartilages based on its appearance and consis-
tency. Two pieces of excess cartilage graft were ex-
cised to create space for insertion of the tuberculin
syringe carrying the newly prepared diced cartilage
to the radix. The excised cartilage graft was sent for
histologic analysis (Fig. 1). A symmetric alar base
with increased projection at the radix, nasal dorsum,
and nasal tip was achieved.

Histology

Two pieces of diced cartilage graft measuring
1.0x0.6x0.3cm and 1.0x0.6x0.5cm are submitted
for histologic analysis. Hematoxylin and eosin stain-
ing of the submitted specimens is demonstrated in
Figure 2. The microscopic examination reveals a
mass of dense fibrous connective tissue with widely
scattered small vascular channels. Embedded within
the stroma are several small blocks of mature hyaline
cartilage. The stroma is mature and demonstrates a
very mild patchy lymphocytic infiltrate. The cartilage
is vital as evidenced by the scattered chondrocytes
within their lacunae (Fig. 2C).
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Fig. 1. Gross specimens sent for histologic analysis. Clusters
of diced cartilages were surrounded by connective tissue.
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DISCUSSION

Histology of the diced cartilage graft demonstrat-
ed viability and stability of the graft 4% years after in-
sertion. Ingrowth of vascularized tissue with collagen
deposition later occurred around the diced cartilage
and helped achieve a solid fusion of the diced carti-
lage graft with connective tissue filling in the inter-
stices. The viability of diced cartilage was compared
with crushed or morselized cartilage graft in several
animal studies. Diced cartilage has shown superior
results with more viable chondrocytes compared
with the other 2 methods of graft preparation.'”
In our center, dicing the costal cartilage into 0.5- to
1-mm cubes while avoiding crush injury to the graft
has been our standard protocol.

Some authors advocated the use of Surgicel
(Ethicon, USA) to wrap the diced cartilage to
prevent graft dispersion,*” whereas others have
found extensive graft resorption with increased
fibrosis due to foreign body reaction induced by
Surgicel.*® Histologic findings of grossly reduced
viability of the cartilage graft with decreased re-
generation potential of the chondrocytes when
Surgicel was used have been reported in several
studies.?%®

Various types of autologous fascia such as rectus
abdominis fascia,” fascia lata from the lateral thigh,'
or temporal fascia”!' have been used to wrap the
diced cartilage for nasal dorsum augmentation. This,
however, requires a separate incision and a longer op-
eration time. It can also be associated with donor site
morbidity. Daniel and Calvert'? advocate the use of
temporal fascia sleeve filled with diced cartilage and
insert the graft as a whole for nasal dorsum augmen-
tation. Depending on the size of the fascia sleeve and
the amount of diced cartilage it contains, insertion of
the graft while maintaining the desired shape within
the recipient pocket can be difficult. Very often, the
lateral extent of the graft does not blend in with the
nasal dorsum and resulted in a visible depression
along the sides of the graft. Wrapping the diced car-
tilage with fascia also makes molding the diced carti-
lage graft to fill in small defect more difficult.

Some authors also advocate the use of esterified
hyaluronic acid,® amniotic membrane,' autologous
fibrin glue," or a combination of platelet-rich plas-
ma (platelet gel) and platelet-poor plasma (fibrin
glue) " to prevent dispersion and enhance the viabil-
ity of the graft. Although the results are promising,
there are increased medical expenses and operation
time associated with the use of these materials. The
histologic findings of the pure diced cartilage graft
without the use of wrapping material or tissue glue
demonstrate the maintenance of structural integrity
and viability of the graft over the long term.
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Fig. 2. A, Blocks of mature hyaline cartilage embedded in dense fibrous connective tissue (hematoxylin and eosin stain;
original magnification, 4x). B, Mature fibrous stroma with intermixed cartilage and a mild patchy lymphocytic infiltrate (he-
matoxylin and eosin stain; original magnification, 10x). C, Vital hyaline cartilage with scattered chondrocytes within their
lacunae (hematoxylin and eosin stain; original magnification, 20x).

This technique has its potential drawbacks in-
cluding dorsal irregularity, migration of the diced
cartilage, and visibility of the graft. In a retrospec-
tive study including 246 cleft patients who received
diced cartilage graft at our center, the rate of dorsal
irregularity and visibility of the graft was 8.5% and
1.2%, respectively.'® Intraoperatively, precise dissec-
tion of the subcutaneous pocket is performed to
minimize graft migration. A thermoplastic stent is
used to protect the graft for 7 days during the ini-
tial healing period. After stent removal, patients are
instructed to apply manual massage to maintain the
desired nasal shape. Dorsal irregularity or visibility
of the graft can improve with manual massage up to
3 weeks postoperatively.

In conclusion, histologic findings from this case
report confirmed viability of the graft with long-term
stability. They also suggest that reproducible and aes-
thetic outcome of nasal dorsum augmentation can
be achieved with this method.
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