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Suture techniques for reshaping the nasal tip have been
in use for many decades. However, the past two decades
have been the most influential in the advancement of the
procedures commonly used today. This report details the
origin of the major tip suture techniques and tracks their
evolution through the years. The early techniques in tip
rhinoplasty share a basic principle: the sacrifice of lateral
crus integrity to augment the middle and medial crural
cartilage to gain tip projection and height. These tech-
niques often disrupt the support mechanisms of the tip
lobule, leading to undesirable postoperative results, in-
cluding supratip fullness, tip asymmetry, tip drop, and an
overoperated appearance. Modern nasal tip surgery is
founded on the philosophy that suture placement does
not simply secure partially excised sections of alar carti-
lage; rather it aims to directly reshape and reposition the
various nasal tip components. The principal suturing
methods available in the repertoire of today’s rhinoplasty
surgeon are the medial crural suture, the middle crura
suture, the interdomal suture, the transdomal suture, the
lateral crura suture, the medial crura anchor suture, the
tip rotation suture, the medial crura footplate suture, and
the lateral crura convexity control suture. This report
acknowledges past contributions to nasal tip surgery and
looks at the recent evolution of techniques commonly
used today. (Plast. Reconstr. Surg. 112: 1125, 2003.)

EArRLY HISTORY

The earliest techniques in rhinoplasty fo-
cused on reconstruction of nasal defects
through augmentation of tissue and are traced
back to Sanskrit teachings originating from
Sushrutu in 500 B.C. India. Contributions to
modern rhinoplasty were first reported in Eu-
rope in the 1800s by Germans, Carl von Graefe
and Johann Dieffenbach. Carl von Graefe pub-
lished a lengthy text in 1818, and Johann Dief-
fenbach published a 100-page surgical text, Die
operative Chirurgie, in 1845, both focusing
mainly on nasal reconstruction.’~* Although
these surgeons were greatly limited by the lack
of anesthesia, crude instrumentation, and ru-
dimentary sutures, their ideas were novel and
innovative, emphasizing the significance of na-
sal reconstruction. Dieffenbach provided the
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first description of transferring nasal defect
patterns onto the forehead before flap eleva-
tion and advocated aesthetic improvements
not always related to the reconstructive
operation.’

Later in the nineteenth century, the empha-
sis in rhinoplasty shifted toward reductive
methods.® John O. Roe was the first to describe
the intranasal approach and also described
both the first operation that focused on the
nasal tip®® and the removal of the osseo-
cartilaginous hump by way of an intranasal
approach.? Although rudimentary in nature,
Roe’s work signaled a new era in aesthetically
oriented rhinoplasty by avoiding external inci-
sions and emphasizing reductive methods.
Nevertheless, it was the Berlin surgeon, Jacques
Joseph, whose work published in 1931 has led
to the general consensus that acknowledges
him as the father of modern rhinoplasty.'
Among his impressive contributions, Joseph
provided a description of what was to be the
first suture in tip rhinoplasty, the orthopedic
suture.'”!! This was a columellarseptal suture,
not unlike today’s medial crura anchor suture,
and served to rotate the nasal tip, providing
increased projection while stabilizing the tip
lobule complex. He used this suture for the
correction of the “boxy undefined tip,” after
transecting the lateral crural cartilages adja-
cent to the domes and excising a full-thickness
triangular alar section. In addition, Joseph de-
scribed what is now known as the interdomal
suture to provide stabilization, tip rotation, and
narrowing.'’

The early suturing techniques focused on
securing repositioned alar cartilage remnants
after they had undergone significant resection.
Nevertheless, these tip modification tech-
niques disrupted the supporting structures of
the nasal tip and led to numerous postopera-
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tive deformities. While many of the techniques
appeared effective in achieving tip projection
and cephalic rotation, the final result was an
overoperated look that would be unacceptable
today to both patient and surgeon alike. Not
surprisingly, methods of tip alteration would
eventually focus more on preservation of the
alar cartilage through the use of various su-
tures. Sutures would no longer be used to fix
resected cartilages in their new positions;
rather the sutures themselves would become
the means of modifying the tip through precise
placement and tension control.

In1954, Irving B. Goldman described a more
refined method for narrowing the nasal tip and
increasing tip projection and cephalad rota-
tion.'? Later, he stressed the importance of the
medial crura in tip surgery and outlined the
“Goldman Tip” procedure, which borrowed a
segment of lateral crura to augment medial
crural height through the creation of a single
midline strut.”® In this procedure, through a
closed approach, the lower lateral cartilages
are delivered and completely transected lateral
to the dome with a combination of marginal
and intercartilaginous incisions. A medial
crura suture is then placed in the area of the
domes, adding length to the medial crura and
anchoring them to the septum. Despite its pop-
ularity at the time, the long-term results of this
procedure were poor and included visible tip
asymmetries and alar rim collapse with nasal
tip pinching.

In 1971, Janeke and Wright delineated the
important supporting structures of the tip lob-
ule complex that should be preserved during
rhinoplasty.'* These included the ligamentous
connections between the medial crura foot-
plates and the posterior caudal septum, the
dense fibrous tissue joining the lateral crura to
the sesamoid cartilages, the fibrous attach-
ments between the upper and lower lateral
cartilages, and the portion of transverse fibrous
tissue that binds the middle and medial crura
together known as the interdomal ligament.
While these supporting structures are not al-
ways preserved in today’s techniques, Janeke
and Wright provided an understanding of the
structural interactions among the various com-
ponents of the nasal tip and stressed that the
manipulation of one component would have
an effect on the remainder of the tip complex.
Once again, the use of sutures for controlling
and altering these tip structures was indirectly
emphasized. While several authors presented iso-

lated methods for nondestructive reshaping of
the nasal tip during this time period, they also
continued to advocate simultaneous destruc-
tive reshaping techniques.

MODERN ERA: TIP RESHAPING WITH SUTURES

The modern era of nasal tip reshaping de-
veloped as the emphasis shifted from the resec-
tion of malformed cartilages to the use of su-
tures for reshaping existing cartilages in the
nasal tip. This period witnessed the eventual
evolution of nine sutures to reshape the nasal
tip. These sutures include the medial crura
suture, the middle crura suture, the inter-
domal suture, the transdomal suture, the lat-
eral crura suture, the medial crura anchor su-
ture, the tip rotation suture, the medial crura
footplate suture, and the lateral crura convex-
ity control suture.

The common feature among all modern su-
ture techniques is their reliance on precise
placement and tension control. Many of the
surgical methods of repositioning the alar car-
tilages with sutures have been previously used
by surgeons in cleft nasal reconstruction.!'>!”
An example of this is the work of McIndoe and
Rees, who in 1959 remodeled the cleft nasal tip
by repositioning and fixing the alar cartilages
and symmetrically realigning the cartilages
while using multiple medial crura sutures, col-
umellar-septal sutures, interdomal sutures, and
fixation of the lateral crura with multiple silk
mattress sutures placed through skin.'” In
1977, Tajima and Maruyama!” also used sutures
to correct the cleft nostril deformity by placing
medial crura suture, interdomal suture, and
lateral crura sutures in the alar cartilages. The
knowledge gained in cleft surgery would even-
tually be applied to aesthetic rhinoplasty of the
nose.

When cartilage graft is used as the predom-
inant mode of reshaping the nasal tip, many
variables make controlling grafts more diffi-
cult.’ These variables include malposition, dis-
placement, warping, resorption, visible irregu-
larities, extrusion, infection, and soft-tissue
deformation and atrophy. This is especially
true with grafts placed subcutaneously, which
tend to be more visible. Nonvisible grafts, such
as a columellar strut, are not in direct contact
with the overlying soft-tissue envelope and are
influenced by these variables to a lesser degree.

Beginning in the 1980s, a new era arose in
which old themes in tip rhinoplasty were aban-
doned and less destructive techniques based
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TABLE I

Evolution of Suture Placement in the Nasal Tip

Surgeon(s) Year Technique
Joseph 1931 “Orthopedic suture”: columella septal suture (interdomal and medial crura anchor
sutures)
Goldman 1954 Lateral crura divided just lateral to domes, medial crura sutured together (medial
crural, middle crura, and interdomal sutures)
McIndoe and Rees 1959 Cleft nose repair: alar cartilage repositioned with medial crural and lateral crural
sutures (medial crura anchor and medial crural sutures)
McCollough and English 1985 “Double-dome unit”: moreslization of domes; horizontal mattress through both medial
and lateral crura under domes (early transdomal and interdomal sutures)
Tardy 1987 “Transdomal suture”: horizontal mattress through both domes with knot placed
interdomal
Daniel 1987 “Domal creation sutures” (current transdomal suture), an individual horizontal
mattress suture placed across each dome
Tebbetts 1989 “Systematic nondestructive approach”: specific sequence of suture placement; medial
1994 crura anchor suture, medial crura footplate suture, medial crura suture, lateral
crura suture, tip rotation sutures.
Gruber 1997 Lateral crura convexity control suture
Guyuron 1998 Medial crura footplate suture refinement

on precise suture placement were established.
In 1985, McCullough and English'® described
the “double-dome unit” procedure to increase
nasal tip projection and definition. Presented
as an alternative to the Goldman tip proce-
dure, the double-dome unit is created by the
morselization of the medial and lateral sides of
each dome and placement of a horizontal mat-
tress suture through all four crura just beneath
the domes. The knot is placed on the lateral
component of the dome last entered. The re-
sult is a narrowing of the tip, increased lobular
size, increased tip projection, and reduction in
the interdomal distance. Nevertheless, the
morselization used in this technique can be
destructive as it results in a weakening of the
alar rim, which often has unpleasant conse-
quences.'®? In addition, the technique does
not allow for alteration of the domes individu-
ally. Tardy and Cheng?' ultimately modified
this technique in 1987 by excising the inter-
domal soft tissue and scoring the domes. The
knot was placed in a more symmetric position
deep in the interdomal space. Although Tardy
named the transdomal suture, the transdomal
suture, as it is known today, is a separate suture
placed through the two crura of each dome,
which is described by Daniel as “dome-
definition suture.”® This approach allows for a
convex domal segment plus a sharp domal seg-
ment-lateral crural drop-off, resulting in some
degree of lateral crural concavity, the degree of
which is determined by the suture tension. A
further variation of the transdomal suture, “lat-
eral crural steal,” was described in 1989 by
Kridel et al. as increasing nasal tip projection

and rotation while preserving the alar rim
strip.?? After medial crura stabilization, a trans-
domal suture is placed through the lateral crus
and brought out through the medial crus, just
below the new domal units. By way of differen-
tial suture placement, this technique makes
use of the “tripod concept” first described by
Anderson® in 1969. The end result is a tip that
is positioned in a more anterior and superior
location.

Perhaps the most detailed and influential
nondestructive approach to nasal tip suturing
and alar rim strip preservation was presented
and later published by Tebbetts.'®?*% An inno-
vative advocate of modern tip-suturing tech-
niques, he described a four-stage approach to
tip surgery. In stage 1, the soft tissue is skele-
tonized through an open approach, and sym-
metrical lateral crural rim strips are created
through scoring and/or conservative trimming
of solely the cephalic lateral crural border. In
stage 2, the medial crura are positioned, and
the medial arch is unified with the use of me-
dial crura sutures placed cephalically for stabi-
lization, dome projection equalization, and to
act as a fixed points of reference for subse-
quent force vectors. Medial crura footplate su-
ture®® (“flare control sutures”) and additional
medial crura sutures are placed to control cau-
dal flaring, correct medial crural asymmetries,
or stabilize an intercrural strut. In stage 3, if
necessary, a columellar strut is placed, posi-
tioned, and shaped. A lateral crural suture
(“lateral crural spanning sutures”) for reposi-
tioning and changing the shape of lateral cru-
ral convexities, as seen in boxy or trapezoid
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tips, may be used. The lateral crura suture may
be placed unilaterally or bilaterally and at vary-
ing positions to correct asymmetries, alar and
internal valve collapse, and overrotation of the
tip. Further domal definition and projection
are provided with transdomal sutures. Stage 4
involves the positioning of the “unified, sym-
metrical tip complex” for final projection and
rotation using a medial crura anchor suture,
which he terms “projection control sutures,” to
advance the tip complex anteriorly or posteri-
orly. Tebbetts also introduced the tip rotation
suture, which passes from the cephalad edge of
the medial crura to the dorsal septum near the
septal angle to produce and maintain tip rota-
tion. Guyuron® refined the medial crura foot-
plate suture in 1998 and described removing
the intervening soft tissue between the medial
crura and the footplates and use of the “U-
stitch” for medial crura footplate approxima-
tion. These refinements and precise, vector-
based suturing techniques further illustrate the
versatility and effectiveness of combining the
tip-suturing methods available. Gruber, in
1997, added yet another suture technique to
control the convexity of the lateral crura in his
review and support of the existing tip su-
tures.?2% In this technique, a mattress suture is
placed through each crus separately, and the
convexity of the crus is altered based on suture
tension.

DiscussiON

Rhinoplasty in the nineteenth century con-
sisted primarily of the addition of soft tissue
and augmentation, generally for reconstructive
purposes. By the third decade of the twentieth
century, greater emphasis was being placed on
surgery of the nose for aesthetic reasons. The
hallmark of this period was the publication of a
significant body of work on aesthetic rhino-
plasty by the innovative German surgeon,
Jacques Joseph. The period ranging from
about 1930 to the early 1980s was marked by
two parallel developments. On the one hand,
the increased use of cartilage excision tech-
niques in aesthetic rhinoplasty often resulted
in the disruption of the nasal tip components
with inconsistent outcomes. Thus, sutures
served to hold the disrupted and then reposi-
tioned tip components in place. On the other
hand, a concurrent evolution was taking place
in the field of cleft nose surgery. These inno-
vations primarily centered on the use of su-
tures to reshape the nasal tip cartilages in the

cleft nose and yielded numerous techniques
for altering the nasal tip cartilages without sig-
nificant reliance on excision or disruption of
the cartilages. By the early 1980s, various sutur-
ing methods used in cleft surgery, and even
some cartilage-reshaping techniques used in
otoplasty, were gaining rapid acceptance in
aesthetic nasal surgery. The ensuing two de-
cades leading to the twenty-first century were
marked by a rapid transition from disruptive
cartilage-altering techniques to techniques that
made use of precision suture placement for the
purpose of reshaping the nasal tip cartilages,
without serious disruption of the components.
In this innovative field where surgical tech-

niques develop rapidly, it is not surprising that
many have developed in tandem but with vary-
ing nomenclature. Names of some techniques
are descriptive, while others may only bear a
specific meaning to the founding surgeon. In-
variably, that creates confusion for the novice
and the experienced surgeon alike. Neverthe-
less, despite the inconsistencies in nomencla-
ture, most techniques are well described and
illustrated. It is of great importance to extend
credit to the pioneers of tip rhinoplasty tech-
niques, and yet, concurrently, these techniques
must be presented with consistency of descrip-
tion, illustration, and nomenclature to be a
beneficial resource to all plastic surgeons per-
forming rhinoplasty. Surgical results are more
predictable with increased reliance on sutures
placed with precision and an understanding of
the dynamic that they induce when used singly
or in combination. Today, rather than excising
and repositioning the tip cartilages, the focus is
on lateral crus preservation and tip cartilage
modification through precise suture place-
ment and tension control. Having presented
the history of nasal tip sutures here, our next
report describes and illustrates the most signif-
icant, commonly used suture techniques in na-
sal tip surgery, along with a detailed discussion
of their nuances.
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