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ORIGINAL ARTICLE

Nasal Tip Bossae in Rhinoplasty

Etiology, Predisposing Factors, and Management Techniques

Grant S. Gillman, MD, FRCSC; Robert L. Simons, MD; David J. Lee, PhD

Objectives: To identify preoperative risk factors and sur-
gical techniques that influence the risk of developing post-
operative nasal tip bossae in rhinoplasty. A secondary ob-
jective was to review the characteristics, management
techniques, and outcomes of those study patients with
postoperative bossae.

Design: Univariate and multivariate analysis carried out
in a case series.

Setting: Private facial plastic surgery practice.

Patients: All patients who underwent aesthetic nasal sur-
gery that included surgical modification of the nasal tip,
and in whom documentation was complete and photo-
graphic follow-up was available, were considered eli-
gible. The study group consisted of 875 patients of whom

postoperative bossae included age, sex, previous nasal sur-
gery, preoperalive tip asymmetry, preoperative lobular
bifidity, preoperative bossae, skin thickness, surgical tip
technique, use of columellar struts, columellar battens,
lobular crushed cartilage grafts, and tip shield grafts.

Results: In the univariate analysis, females, patients un-
dergoing primary rhinoplasty, younger age groups (12-
to 22-year-olds), thin skin, and widened interdomal dis-
tance (bifidity) were all noted to have moderate or strong
associations with nasal tip bossae. In the multivariate
analysis, the younger age group, thin skin, and bifidity
were statistically significant and independently associ-
ated with nasal tip bossae, independent of the type of tip
surgery. In addition, clinically relevant associations were
noted in females and patients undergoing primary rhi-
noplasty. Recognition of risk [actors, preventive mea-

37 (4.2%) developed bossae postoperatively.

Main Outcome Measures: Potential risk factors for

sures, and treatment methods is recommended.
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ASAL TIP bossae—knuck-

ling or prominence of the

nasal tip cartilage creat-

ing visible or palpable

asymmetry—are a com-
plication of rhinoplasty that each and ev-
ery rhinoplastic surgeon may face at some
time in his or her career. As such, there
are numerous articles in the literature and
surgical texts that admonish the student
of rhinoplasty about surgical maneuvers
that may predispose to nasal tip bossae.
Few subjects are so [requently addressed
despite an overwhelming paucity of ob-
jective scientific evidence.

In an effort to examine this problem
in a more systematic fashion, a study was
designed to consider a number of vari-
ables that might influence the risk of de-
veloping nasal tip bossae in the postop-
erative course. These variables included
patient demographics, preoperative na-
sal tip characteristics, and a variety of sur-
gical maneuvers carried out on or around

the nasal tip that might increase or de-
crease the risk of nasal tip bossae.

— T

Table 1 presents the demographic pre-
operative and postoperative characteris-
tics and surgical techniques of the pa-
tients within the database who underwent
rhinoplasty involving modification of the
tip cartilages, whose records were com-
plete, and wherein photodocumentation
was available for follow-up analysis. Mean
follow-up within this group was 2.26 years.
The overall incidence of bossae was 4.2%
and of bossae requiring revision 2.1%.
Table 2 outlines the univariate
analysis reflecting the demographic and
surgical correlates of postoperative nasal
tip bossae. Only those factors that proved
to have either a moderate or strong asso-
ciation with nasal tip bossae in the uni-
variate analysis are listed. As there were
no cases of bossae in patients with thick
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MATERIALS AND METHODS

Patients were selected from a computerized rhinoplasty da-
tabase in which information regarding patient demograph-
ics, preoperative analysis, operative techniques, postop-
erative results, and complications are recorded as completely
as possible. No intentional bias whatsoever was used in
choosing patients entered into the database. All 1657 cases
entered into the database were operated on by the senior
author (R.L.S.), in either a community hospital or an office-
based surgical suite. The approach to the nasal tip in more
than 95% of cases was endonasal, using cartilage delivery
through intercartilaginous and marginal incisions.

All patients were entered into the rhinoplasty data-
base in a randomized fashion, without any prior consider-
ation given to this or any other study, Patient post-
operative photographs were reviewed with respect to
complications arising, including any and all bossae, no mat-
ter how subtle. Patients who were seen in consultation only,
who lacked photographic documentation beyond the pre-
operative period, who underwent rhinoplasty without tip
surgery, or whose records were incomplete were excluded
from this study. There remained 875 patients who met in-
clusion criteria for this study, of whom 37 developed na-
sal tip bossae.

Age, sex, previous nasal surgery, preoperative tip asym-
metry, preoperative lobular bifidity, preoperative bossae,
skin thickness, surgical tip technique, use of columellar
struts, columellar battens, lobular crushed cartilage grafts,
and tip shield grafts were recorded.

Nasal tip bossae were defined as any palpable or vis-
ible irregularity, knuckling, prominence, or protuberance
of the tip cartilage (Figure 1). Lobular bifidity was de-
fined as a widened interdomal distance (=4 mm between

domal highlights) or visibly apparent shadowing or dim-
pling in the intercrural trough or groove when photo-
graphed using 2 light sources. A complete or intact strip
procedure was considered one where the caudal margin of
the lower lateral cartilage remained intact along its entire
length, from the footplate of the medial crura to the pyri-
form aperture. A vertical dome division procedure (VDD)
was one where the alar cartilage was vertically divided from
its cephalic through its caudal margin at or around the apex
of the lobular dome.

Using the SAS logistic regression procedure,’ first in
a univariate mode, we examined the probability of the mea-
sured outcome (bossae) resulting as a function of the risk
factors under study. Each variable identified as a moder-
ately significant risk factor in the univariate model (odds
ratio, >2) was then reevaluated using a multivariate mode.
The multivariate analysis enabled us to control for the in-
fluence of the other significant risk factors identified in the
univariate mode to determine if the variable in question
might independently still predict for postoperative bossae
in a multivariate mode.

Second, we studied particular subsets within our sample
population to test certain clinical assumptions of interest to
us. In this way, we compared outcome probabilities for (1)
patients who underwent VDD with the 2 medial crura su-
tured together (as it is practiced today) vs a complete strip
procedure; (2) thin-skinned patients having either of the tip
procedures outlined in (1); and (3) patients with lobular bi-
fidity having either of the tip procedures outlined in (1).

Patients who underwent a VDD without suturing the
medial elements together, a technique no longer prac-
ticed, were not included in these later analyses. Finally, we
reviewed the charts of those patients with nasal tip bossae
to examine revision rates, techniques, outcomes, and pa-
tient satisfaction.

Figure 1. Left nasal tip bossa as seen at 12 months following complete strip procedure (A) and intraoperatively at time of revision (B).

skin, calculation of an odds ratio (OR) would have been
impossible, so patients with thick and normal skin were
grouped together.

When the risk of an adverse outcome is the same in
2 groups, the OR will equal 1. In general, when the OR is
5 or greater (ie, the risk of an adverse outcome is 5 times
greater in one group than the comparison group), the clini-
cal association is considered to be strong, while an OR of
2 to 5 is a moderately strong association, and an OR of 1

to 2 is a weak association. A 95% confidence interval whose
range does not include the value 1 (ie, the risk of an ad-
verse outcome being equal in both groups) indicates that
the elevation in risk is a statistically significant one.

In the univariate analysis, factors that convey a mod-
erate to strong increase in the risk associated with the de-
velopment of tip bossae include being female (OR approxi-
mately 4.5 times higher), being younger (2.1 times more
likely in the 12- to 22-year-old bracket), primary rhino-
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Table 1. Demographic Characteristics of 875 Patients
Characteristic No. (%) of Patients
Age.y 29.8 (range 12-82)
Sex

Male 176 (20.1)

Female 699 (79.9)
History of previous surgery 147 (16.8)
Preoperative asymmetry 74 (8.5)
Prepperative bifidity 86 (9.8)
Preoperative bossa 13(1.5)
Skin thickness

Thick 128 (15.0)

Normal 687 (79.0)

Thin 60 (7.0)
Cofumellar batten 472 (53.9)
Columellar strut 65 (7.4)
Lobular graft 51 (5.8)
Tip shield graft 3(0.3)
Vertical dome division (VDD) 614 (70.0)
VDD with suture 572/614 (93 of VDD)
Bossae 37.(4.2)

Revised 18(2.1)

plasty (OR, 7.6), lobular bifidity (OR, 31), thin skin (OR,
15.7), and VDD without an intercrural suture (OR, 5.4)
when compared only with VDD with an intercrural suture.

No increased risk of bossae could be attributed to pa-
tients with preoperative asymmetry, the use of a columel-
lar batten, or VDD techniques as compared with proce-
dures with an intact caudal strip. In fact, the likelihood of
patients in this series with an intact strip procedure de-
veloping bossae was higher (1.5 times) than that ol pa-
tients with VDD, although the association is a weak one.

No bossae at all occurred in patients where crushed
cartilage was used as a lobular graft or patients in whom
a columellar strut was used. As such, the actual calcula-
tion of an OR in these patients is impossible. The same
can be said for those patients with bossae noted preop-
eratively and those with tip grafts, although these sub-
sets were also too small to draw any meaningful conclu-
sions. While each of these may still be of some relevance,
larger studies would be needed to establish this.

In Table 3, the significant factors identified in the
univariate model (age, sex, history of previous rhino-
plasty, preoperative bifidity, and skin type) were reevalu-
ated in a multivariate analysis. This enabled us to exam-
ine the influence of each factor isolated from the effect of
all other significant variables identified. The issue of VDD
with or without the use of an intercrural suture, because
it includes only a portion of the total study population,
was by necessity excluded from the multivariate analysis.

The multivariate analysis revealed that patients aged
12 to 22 years were 3.7 times more likely to develop bossae
than the older groups. A statistically significant increase
was also noted with preoperative lobular bifidity (OR,
21) and thin skin (OR approximately 6). Although the
risk associated with being female or with primary rhi-
noplasty was no longer statistically significant in this
analysis, the OR of 2.4 and 4.2, respectively, reflects a
moderately strong association, suggesting that these fac-
tors may still be of clinical significance.

Table 2. Univariate Analysis of Demographic
and Surgical Correlates of Bossae™

‘0dds Ratio

No.at  No. (%) _

Measure Risk  With Bossae (95% CI)

Age group, y . ! _
33-82 294 10 (3.4) 1.00 (Reference)
23-32 292 7(24) 0.70 (0.26-1.86)
12-22 288 20 (6.9) 211 (0.97-4 60)

Sex
Male 176 2(1.1) 1.00 (Reference)
Female 639 35 (5.0) 4,59 (1.09-19.26)

Previous rhinoplasty ; s
No 147 1(0.7) 1.00 (Reference)
Yes 728 36 (4.9) 7.60 (1.03-55.8)

Preoperative bifidity
Na 789 11(1.4) 1.00 (Reference)
Yes 86 26(302)  30.70 (14.45-65.08)

Skin thickness ;

Normal and thick 815 20 (2.5) 1.00 (Reference)
Thin 60 17(283)  15.70(7.68-32.15)

VDD-suture status :
With 572 17 (3.0) 1.00 (Reference)
Without 42 6 (14.3) 5.44 (2.02-14.64)

i

#/DD indicates vertical dome division; Cl, confidence interval.

rTahi’e 3. Multivariate Analysis of Demographic
and Surgical Correlates of Bossae

No. at No. With Odds Ratio
Measure Risk Bossae (95% CI)
Age group, ¥
33-62 294 10 1.00 (Reference)
23-32 292 7 0.81 (0.26-2.54)
12-22 289 20 3.70 (1.38-9.92)
Sex _
Male 176 2 1.00 (Reference)
Female 699 35 2.41 (0.52-11.16)
Pravious rhinoplasty
Yes 147 1 1.00 (Reference)
No 728 36 415 (0.52-33.30)
Preoperative bifidity .
No 789 11 1.00 (Reference)
Yes 86 26 21.26 (9.08-49.78)
Skin thickness :
Normal and thick 815 20 1.00 (Reference)
Thin 60 17 5.91 (2.39-14.62)

The results from the analyses testing common clini-
cal assumptions are outlined in Table 4. Both univariate
and multivariate analyses are presented. In the multivar-
iate models, evaluation of these clinical assumptions are
examined while controlling for age and bifidity. In the first
of these, patients who underwent an intact strip proce-
dure were compared with those undergoing a VDD with
the use of a suture binding the medial crural elements (as
it is practiced today). In the multivariate model, the com-
plete strip group was 3.5 times more likely than those with
a VDD with suture procedure to develop bossae.

The subsequent 2 patient subsets—all patients with
thin skin and all patients with lobular bifidity—were con-
siderably smaller (n =55 and n =81, respectively). Among
thin-skinned patients, there was no difference in the odds
of bossae between those with an intact strip procedure
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 Table 4. Tests of Clinical Assumptions* i :

- Measure ~ No.atRisk No.With Bossae Umnnah Odds Ralln ges% GI} imlﬁéa.uai_a Odds !h_tiﬁ (95% cl)
ﬁﬂsuhleetsm 333) i e - '
VDD with sutare. R 100(&9&!‘8?%}"" . 100T(Refwence]‘- '
Covomneudes 0 e o ©1.85(0.90-3.81) - 350 (1.40-8.02)
Tnlwskzmmmenis(n=55) : ' i --
VDD with suture 84 8 100 (Refareme) 1Uﬁf(ﬂefereme]
fo o Covplseeity 0 @ 0 g £ 0.59(0.15-2.23) - 102(019553)
. Brtfmtypauefrzs(n=s‘n A L L e '
C VDDwithaoues 0 BB 0 I8 1.0 (Reference) 1,004 (Reference)

Completestp 19 e . 183(061-549)  2.11(0666.76)

*Cl indicates confidence :m‘ervaf VDD, vertical dome division,
tMultivariate model controls for age and bifidity.
tMultivariate model controls for age.

and those with a VDD with suture. In those patients with
lobular bifidity, although not statistically significant, the
odds of bossae developing in patients who underwent a
complete strip procedure was 2 times that of patients who
had a VDD with suture.

In the last part of this study, the 37 patients who
developed nasal tip bossae were examined in closer de-
tail. Of those, 18 (49%) desired revision surgery for an
overall revision rate of 2.1%, while the other 51% were
quite satisfied with their aesthetic results. The 37 bossae
were first noted at an average of 24 months’ follow-up
(range, 3 months to 10 years), and revisions were done
on average at 3.5 years (range, 9 months to 13 years) fol-
lowing the initial surgery. Thirteen revisions were car-
ried out using a delivery technique and 5 were done
through an external approach. In all revisions, the bossae
were shave excised, and in 8 cases the medial crura were
united with a suture either with or without a VDD. Mean
follow-up postrevision averaged 27 months.

B COVMENT

Nasal tip bossae, a recognized complication of rhino-
plasty, are irregular, knoblike protuberances of the alar car-
tilages that create visible or palpable asymmetry of the na-
sal tip. If conspicuous, such a complication can tarnish an
otherwise aesthetically pleasing result—an event that is
equally distressing to both patient and surgeon alike.

In a 1988 study, Kamer and McQuown® found that
bossae were the most common minor deformity for which
revision surgery was indicated. Similarly, Parkes et al’
in their series in 1992 observed that deformities requir-
ing revision most frequently involved the lower third of
the nose, of which bossae were the most common cause.

Despite that bossae might be present in as many as
26% of revision rhinoplasties,’ surprisingly little effort
has been made to study the cause of bossae in a statisti-
cally meaningful fashion. There are numerous publica-
tions wherein authors theorize as to the possible causes
of such a complication,*" yet a search of the English-
language literature from the last 35 years revealed but 1
scientific study on nasal tip bossae."”

Proposed theories of factors that might increase
the susceptibility to bossa development have included
interrupted strip techniques in thin-skinned individu-
als,”® malposition of the alar cartilages at times associ-

ated with an increased angle of divergence between the
medial crura,'* excessive horizontal cartilage excision
weakening the lateral crura compounded by the forces
of scar contracture,”" %13 unrecognized asymmetry of
the lobular cartilages,'” VDD without suture reconstitu-
tion of the intact lateral crural strip.® the triad of thin
skin, firm cartilage, and intralobular bifidity.*!* and the
use of retrograde or cartilage-splitting approaches.’

In the 1 scientific study about nasal tip bossae," the
authors compared surgical approaches to the nasal tip
and examined preoperative tip symmetry. They found that
the risk of bossae correlated with preoperative nasal tip
asymmetry and was higher with the use of cartilage de-
livery techniques than with a cartilage-splitting ap-
proach. The latter was felt to reflect the fact that deliv-
ery techniques were more likely to be used where more
tip alteration was required.

In the present study, we sought to identify whether
there were [eatures related to patient demographics, the
preoperative tip characteristics, or surgical maneuvers
used that might influence the risk of developing post-
operative nasal tip bossae. To do so, data on 875 pa-
tients were evaluated using a logistic regression tech-
nique, first in a univariate and then in a multivariate mode.
Thirty-seven patients (4.2%) developed bossae, only 18
of whom (2.19%) desired revision.

In the univariate analysis, moderate or strong asso-
ciations with nasal tip bossae were identified for fe-
males, primary rhinoplasty, lobular bifidity, thin skin, and
younger patients (ie, 12- to 22-year-olds). Each of these
was then reevaluated in the multivariate analysis to iso-
late separate variables while controlling for the possible
influence of the others. In this case, a statistically sig-
nificant association was still seen for the younger group,
lobular bifidity, and thin skin. While no longer statisti-
cally significant, the moderately high OR noted with pri-
mary rhinoplasty and females still suggests that these may
nonetheless be of clinical significance.

Several authors have suggested that thicker, firmer,
more resilient cartilage may be risk related to nasal tip
bossae.** While the quality of cartilage itself was not spe-
cifically registered in the database, it is likely that the ef-
fect of cartilaginous strength underlies the association of
bossae with younger patients.

Our finding that a widened interlobular distance (bi-
fidity) is associated with an increased susceptibility to tip
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Figure 2. Prgupera_ﬁve view (A) demonstrating wide separation of domal highlights and shadowing of intercrural trough in patient who underwent intact strip
procedure without interdomal sutures. Six-year follow-up (B) shows effect of scar contracture and buckling at domal region, with further separation of domal
hightights and bossae.

Figure 3. Development of right nasal tip bossa and alar retraction in a patient who underwent horizontal excision of alar cartilage without suturing. Over time,
progressive contracture, alar retraction, spread of medial crura, and buckling on the right results in tip bossa. Preoperative (A, B, C), 6-month (D, E, F),
and 14-year (G, H, 1) postoperative views.

bossae would seem to justify the growing interest that has able to camouflage any underlying irregularities, is as-
evolved during recent years in the use of sutures between sociated with a higher risk of nasal bossae. It is notewor-
the 2 medial crura or interdomal suturing.'® Stabilization thy, however, that the effect of thin skin was seen irre-
of the medial elements of the nasal tip in this fashion should spective of the type of tip surgery.
help protect against the uncontrolled migration of carti- The postoperative shrinkage and redraping of skin
lage in the domal region throughout the healing process around cartilage is recognized as a long-term phenom-
and in so doing reduce the risk associated with presurgi- enon in the healing process. Furthermore, thinning of
cal lobular bifidity or domal separation (Figure 2). skin with increasing age occurs naturally in all people—a
Since ultimately the overlying skin-soft tissue en- process to which the postsurgical patient is not im-
velope modulates the underlying anatomy of the nasal mune. This underscores the need to meticulously in-
skeleton, it comes as no surprise that thinner skin, less spect the domal cartilage at the time of the primary sur-
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