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Introduction

Introduction The purpose to this work is to review systematically the morphological
changes of the nostrils of patients undergoing surgery for correction of cleft lip and
identify in the literature the issues involved in the evaluation of surgical results in this
population.

Review of Literature A review was conducted, searching for clinical evidence from
MEDLINE. The search occurred in January 2012. Selection criteria included original
articles and research articles on individual subjects with cleft lip or cleft palate with
unilateral nostril anthropometric measurements before and after surgical correction of
cleft lip and measurements of soft tissues. There were 1,343 articles from the search
descriptors and free terms. Of these, five articles were selected.

Discussion Most studies in this review evaluated children in Eastern countries, using
different measurement techniques but with the aid of computers, and showed
improved nostril asymmetry postoperatively compared with preoperatively.
Conclusion There is a reduction of the total nasal width postoperatively compared
with preoperative measurements in patients with cleft lip.

The creation of a symmetrical nose is a big challenge, and it
is also difficult to evaluate an outcome after surgery. The

Nasal deformities associated with unilateral cleft lip are
characterized by asymmetry, which gradually progresses
with severity of the cleft, and nostril structures with mor-
phological changes.'™ The main supporting structure of the
nasal wing, the nasal lower lateral cartilage, in patients with
cleft lip is concave with a depressed nasal tip, and separates
from the opposite side, not the cleft, resulting in depression
and collapsed nasal tip asymmetry,” which is very common,
even after surgical treatment of cleft lip.°®
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appearance of the deformity is the result of primary relation-
ship of different factors. Subjective evaluation by expert
surgeons in cleft lip surgery is the standard; however, a
simple objective measure would be important if it could
faithfully reflect this pattern.? Use of anthropometric techni-
ques for preoperative quantitative evaluations of morpholog-
ical changes in soft and stiff tissues of the cleft face is essential
to objectively determine the facial anatomy and surgical
treatment result.’
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Understanding how the nostril is modified after the
surgical treatment of cleft lip may contribute to the clinical
practice of health professionals who work on the nose. This
knowledge may influence the surgical program focused on
the specific need of each patient and the rehabilitation
process of lip mobility and facial expression, which are closely
linked to the muscles of the superior lip and nose base.

Considering that few studies have investigated this theme,
the present study aims to review the literature on the
condition of the nostril morphometry in patients with cleft
lip before and after cleft surgery, as well as identify the issues
involved in assessing these changes in this population.

Review of Literature

A literature review was performed from the databases of the
Medical Literature Analysis and Retrieval System Online
(MEDLINE), and the data search occurred in January 2012.
A specific strategy was developed for crossing the descriptors
(MeSH)—keywords for retrieving subjects from literature—
and scientific terms not found in MeSH terms but of relevance
to the research.

In MEDLINE, using the PubMed search engine we per-
formed a search strategy using the syntax: “Cleft lip” (MeSH)
AND “Anthropometry” (MeSH); “Cleft lip” (MeSH) AND nos-
tril; “Cleft lip” (MeSH) AND “Morphometry”; “Anthropome-
try” (MeSH) AND “nostril”; “nostril” AND “Morphometry.”

Inclusion criteria were original articles (excluding edito-
rials and case reports) reporting on individuals with unilat-
eral cleft lip or cleft lip and palate who underwent
anthropometric measurements of the nose or nostril before
and after cleft lip surgical correction. Exclusion criteria were
measurements performed on bony structures or other facial
structures that did not include the nostrils or the nose;
studies that compared surgical techniques; articles written
in Oriental languages (Mandarin, Japanese); and articles not
found by switching bibliographic system (COMUT).

Article selection was conducted in three stages. In the first
step, we performed a reading of the titles of the studies. We
excluded those that clearly did not fit any of the criteria for
inclusion in this study. Then, we read remaining abstracts and
excluded those that clearly did not fit any of the inclusion
criteria previously established. In the third stage, all the
studies that were not excluded in these first two steps
were read in entirety for the selection of articles to be
included in this review (~Fig. 1).

In MEDLINE via PubMed, crossing the free terms “nostril”
and “Morphometry” found three articles, of which all were
excluded by the title. Crossing the keyword “Cleft lip” and the
free term “Morphometry” found seven articles that were
excluded by the title. Crossing the keyword “Anthropometry”
and the free term “nostril” found 71 articles, of which 61 were
excluded by the title, 8 were excluded after reading the
abstract, and 2 were selected for full reading. Crossing the
keyword “Cleft lip” and the term free “nostril” found 177
articles, of which 131 were excluded by the title, 41 were
excluded after reading the abstract, and 5 articles were
selected for full reading. Crossing the keywords “Cleft lip”

Feijo et al.

and “Anthropometry” found 1,085 articles, of which 923 were
excluded by the title and 147 were excluded after reading the
abstract, leaving 15 articles selected for full reading. Of the 22
articles selected for full reading, we excluded 5 papers that
were repeated, 1 written in Mandarin, and another not found
by switching bibliographic system (COMUT).

Considering inclusion and exclusion criteria, of the 15 fully
read articles, only 5 articles were chosen to include in this
systematic review. Ten articles were excluded for different
reasons: 3 because they did not perform morphometric
comparison between pre- and postoperative nostril, 2 be-
cause they were not performed in patients with clefts, 2
because they were performed without analyzing the nose or
nostrils, 1 because a morphometric study was not performed,
1 because it used cephalometric radiographs for analysis, 1
because it conducted analysis and validation of measurement
method without evaluating and interpreting results of the
evaluations.

There were no sufficient data to conduct a meta-analysis
because the articles’ heterogeneity did not allow grouping for
statistical analysis (=Table 1). Thus, the results of this study
are in the form of systematic review without meta-analysis.
According to Cochrane in situations where meta-analysis is
not practical, the researcher should feel encouraged by the
line of research on building a field for randomized clinical
trials.

For a better presentation of the results, the following
variables of the selected articles were considered: author
and year, country, number of patients, measurement method,
patient age, follow-up, associated procedures, cleft type, and
measurements and differences after surgery (~Table 2).

Discussion

The studies are from the end of the 1990s (one article) and the
2000s (four articles). Although study of cleft lip deformities
began at the late 19th century,® it is clear that the association
with anthropometric studies of the face only occurred begin-
ning in the 1960s; however, measurements were performed
with very simple criteria.’'? We believe that the absence of
studies that compared pre- and postoperative anthropometric
measures in that period arises from difficulty in standardizing
measures in the early days of anthropometry, as well as the
difficulty of techniques using direct measurements, which are
difficult to obtain in children.!" Studies using standardization
emerged in the 1980s,%'%'3 noting the concern of choosing
anthropometric points.14 The manner in which anthropomet-
ric data are collected should be considered when comparing
the values obtained and the parameters reported in the
literature, due to the small variation between the values
acquired directly versus those acquired indirectly.'

Recent research shows concern about the use of modern
techniques for measurement. A example of this are two
articles found in this study reporting the use of photogram-
metry>'® and three studies using three-dimensional
measurements.'’~1°

Digital photogrammetry is a noninvasive, inexpensive, and
common method to investigate pre- and postoperative
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Fig. 1 Revew of Literature Stages.

changes and provides a permanent record of patients. Addi-
tionally, data can be stored and managed in a digital format
that takes measurements using software.?%2! Advancement
in technology has allowed three-dimensional images,? such
as computed tomography, that require expensive equipment
and has limited ability to determine the characteristics of soft
tissues.”> Moreover, ethical considerations limit the use of
radiation for studies, especially in children.

For these reasons, techniques for three-dimensional sur-
face imaging such as laser scanning and stereophotogram-
metry have been developed to capture the soft tissue and
facial structures. Studies based on three-dimensional images
appear to be the best alternative for assessing children with
clefts both pre- and postoperatively; these methods provide
more information than two-dimensional methods.

Table 1 Methodological classification of selected papers

According to Harris and Smith, most deductions that occur
in studies are derived from statistical analysis and, in addition
to concerns about accounting adequately for known sources
of variation within the research project, a major source of
variability is measurement error.>4 With the increasing access
to data collection methods, computers have improved the
ease of incorporating repeated measures on statistical mod-
els, with increased chance of finding biologically true differ-
ences when they exist.

All articles selected for this review are from research
conducted in Eastern origin populations. One study was in
a Japanese population,'”” three in a Taiwanese popula-
tion,>'®'8 and one study occurred in Cambodia.'® According
to Dixon et al, 2> cleft lip and palate affects ~1/700 live births,
and in general, Asian and Amerindian populations have the

Yamada Liou Pai Seidenstricker-Kink Schwenzer-Zimmerer
et al.' et al® et al'® et al?® et al’’

1. Inclusion criteria specified Yes Yes Yes Yes Yes

2. Control group Yes No No Yes Yes

3. Random allocation No No No No No

4. Blind allocation No No No No No

5. Blind subjects No No No No No

6. Blind therapists No No No No No

7. Statistical analysis Yes Yes Yes Yes Yes

8. Statistical comparison between groups Yes No No Yes Yes

International Archives of Otorhinolaryngology  Vol. 18 No. 2/2014



195

Feijo et al.

Nostril Morphometry before and after Cleft Lip Surgery

(j1e) buidey dyj
‘(sjuaned @)
IEINTEN (%£1) A1abans Buipjow
-Nj0d pue ‘Yypim Jayye A3dwwiAs 3 919|dwod 1B|OdAJROSEU A1abans (obeuane g ¢l) Jauueds 1zI8 39 2wz
U3 ‘YIpM |1ISON | -sou Jo Juswanodu) |esoleun | aAnesadoald 1yeow g | Ay 03zl woly 19se| 93e4INS g-€ L1l | elpoquied -19ZU3MYIS
A13bins
19348 A13WwwAs
|l13sou panosdut 61 ||Blano
aninesadolsod ueyy ‘(e3ep buisoo|
YIPIM |113SOU pue | IS9pIM |LIISOU 3D pue 919|dwod (9070 + Aydesbouwoy asned’aq ozle®
y1bua| tejpwinjoy |eseu aAze1adoald |ela1eiun pasn 0N ow Q| A gzo)ow ¢ pazundwod g-¢ | papnpxe /) 9z UBMIB] | UD-IDLIISUIPIAS
aAjesadolsod pue
-a1d usamiaq (%L'v) (cz=u)
9|bue 1ej|awn|od pue 913|dwodul
“(%02) 34b1RY “(%01) eJagejiun
9|bue Jejdw | YyIpm |L3SOU Ul SIDUI ‘(e = u) Buipjow
-njod pue jybRy | -13app A13bins 1ayye 939|dwod 1B|03A[ROSEU
‘yipim Ju3soN | A1swwiAs panoadwg |eda3e|iun anesadoald A1 o3dn ow ¢ Andwweiboloyd VA uemie | g1l 19 led
IpIS 3P
38 1amo| Appueoyiubis
snwop |eseu pue bu
ybidy | -modb ju3sou |ed13lan
Jefpwnjod pue | A19bins 1a3ye A13aw Buipjow | (suonenjeaal (sbe yo ow ¢
snwop |eseu Jybiay | -wAs ju3sou jo Jusw 919|dwod 1B|O9A|ROSEU |enuue) 1e pajelado)
pue yipim |1asoN | -aaoidwi juedyiubis |esolepun | sAnesadoald A¢ordn SUIOQMaN Answweiboloyd (74 uemie| (e non
SjuaWRAINSeaW
|l13s0U ou ‘s3|bue 9|bue Jsejjawn|od
9pIS pue |pjuoly | Jo uondNpal ‘Aaw s|opouw jo sisAjeue
‘lexe ‘y3bus| pue | -wAs panosdwi yum 919|dwod pazuandwod yjim
1ybi1ay ‘yipim eseN | pasnpal yipim |eseN |eta1eIun pasn JoN ow g ow { | uo1RdINIISUOIAI O-€ L uede[ o |2 39 epewes
K1sbins sainpacoad poyiaw sjuaned jo
SJUdWIRINSEI|N| 1314 saduaRYIQ adAy 39D pa3e1nossy dn-mojjo4 abe sjusaneq JUSWIRINSEIIA| sRquiny Aiuno) 1eaf pue sioyiny

S9IpN1S paMaiAal JO S NSy ¢ dlqel

International Archives of Otorhinolaryngology Vol. 18 No. 2/2014



196

Nostril Morphometry before and after Cleft Lip Surgery

highest prevalence, often as high as 1/500. European pop-
ulations have intermediate prevalence rates of ~1/1,000, and
Africans have the lowest prevalence rates of ~1/2,500.

These data justify the predominance of studies in Eastern
countries, but we emphasize that population-based studies to
estimate the true incidence of cleft lip and palate are scarce.
Sporadic reports suggest that there has been some decrease
in the incidence of cleft deformities; the reasons for this
decline are multifactorial.?®

These studies have small numbers of patients, from 1 to
57.6:17 According to Harris and Smith, researchers commonly
infer characteristics about populations from relatively small
samples of study that can lead to errors in the evaluation of the
results.?* The amount of variability in the numbers of individ-
uals evaluated reflects the lack of homogeneity in the samples.
Other factors that influence the definition of clinical evidence
is heterogeneity in the age of attainment of the first surgery
and clinical procedures associated with the surgical procedure,
such as the use of presurgical orthopedics or labial adhesion.?”

There was variation in periods of postoperative follow-up.
Some studies cited shorter periods of around 2 months, and
others cited up to 6 months, and others even longer periods,
up to 3 years.5'16‘19 The medical literature suggests that
monitoring children with cleft lip and palate should continue
during their growth, including adolescence,?” both for evalu-
ation of results and to monitor facial growth. Shorter term-
limited follow-up or search for other surgical procedures to be
performed on children can sometimes be justified, such as
palatoplasty at 9 months of life. We believe following patients
longer term allows better characterization morphological
evolution of the nostril, which usually has increased asym-
metry over the months. Thus, control of the growth is
accepted as a useful tool in evaluating the natural state of
health of an individual.?®

Numerous methods have been described for repair of cleft
lip deformity. Repair of unilateral deformity is usually ap-
proached by rotation and advancement technique as de-
scribed by Millard?®, under the concept of advancement of
a flap on the lateral side of the upper lip combined with the
rotation of the medial segment. This technique preserves
both Cupid’s bow and the philtrum.3°

Procedures associated with surgery, such as nasoalveolar
molding or lip adhesion, were performed in three stud-
ies.>119 Some authors aligned the alveolar segments to
create the foundation for the primary lip surgery to obtain
good results and, to achieve this, early assessment and
initiation of preoperative orthopedics should happen in the
first days of life.?” Other authors, who disagree with the
preoperative procedures, claimed that the secondary defor-
mities on the nose are caused by many factors, but the
greatest determinant of nasal appearance after treatment is
the primary deformity,? and cited that associated procedures
generate higher costs and are very dependent on the cooper-
ation patient and family for a good result.> Among the results,
we noticed that patients who used a nostril mold had
improvement of asymmetry even before surgery.

He et al performed a retrospective study to correlate the
width of the cleft with the severity of unilateral nasal
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deformity in patients with cleft lip and palate before repair
primary lip and found that the width of the nose, nasal length,
and width of the lip were larger in patients with complete
clefts.3! The preoperative facial asymmetry in patients with
unilateral complete cleft is obvious and is widely established,
and deficit of transverse tissue is generally more severe in
complete clefts.® At preoperative evaluation of unilateral
complete cleft, the width of the cleft is a reliable guide to
the severity of the other parameters.* These data show that
unilateral complete cleft represents a greater deformity com-
pared with an incomplete fissure and indicate the need for
uniformity of the population when comparing studies; only
four articles described patients with unilateral complete cleft,
and in only one work were these patients the majority of the
group.>17-19

Some authors only measured width, height, and length of
the nose without including measurements of the nostrils."”
The majority of authors surveyed agreed that these measures
should be included, but only allowed the observation, already
established, that the cleft nose was wider preoperatively than
postoperatively.3'6’32 Experts are certainly capable of subjec-
tively grading patients according to degree of nasal deformity,
and two anthropometric measures that are easily obtained
objectively—nostril width and columellar angle—can corre-
late with the expert’s ranking.? Four studies performed more
elaborate measurements,” %1819 based on anthropometric
points described in the literature, allowing them to apply a
more detailed analysis of the entire nasal morphometry to
compare the possibility of a greater number of variables and
use different ratios in assessment of results.® Visual judgment
is influenced by the most impressive disproportions and
cannot determine the factors causing the disproportions;
the consensus among researchers is that the quality of facial
morphology results can be estimated only by the proportions
shown by quantitative data.” A standard morphometric as-
sessment outside the nose could be a reliable parameter for
comparing rhinoplasty results.>> We believe that measure-
ments should contain the maximum information possible,
therefore covering all nostril points, and anthropometric
measurements should include the angle of the columella,
allowing a richer analysis when comparing the periods
evaluated.

Among the residual deformities after surgery for complete
unilateral cleft, asymmetry of the width of the floor of the
nostrils was the most common finding, followed by columel-
lar length asymmetry, low nasal bridge, broad nose, flat nasal
tip, and low and shorter columella on the cleft side.>® We
believe the application of this knowledge will allow an
individualized approach to the patient—for example, if after
measurements nostril asymmetry is observed, with a greater
breadth of cleft nostril, treatment is aimed at correcting that
deformity during surgical procedure (cleft lip surgery).

Conclusion

Although all studies have established and described inclusion
criteria, none of them observed all the criteria for randomi-
zation, which encourages future researchers to try to
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complete new work with greater methodological rigor in the
future.

The articles concluded that there is an important improve-

ment in nostril asymmetry when comparing preoperative
and postoperative measurements. The main changes that
occurred after surgery were reduction of columellar angle,
reduction of the width of the cleft nostril, and increase in the
height of the cleft nostril.
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