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ABSTRACT

The objective of this was to compare of traditiocldsed reduction and closed reduction in conjunctivith
osteotomy regarding patient satisfaction and coogtions. We performed a prospective randomizedceliririal

of 80 patients with acute nasal bone fracture whdarwent either traditional closed reduction (tridhal CR)
(n=38) or closed reduction (CR) in conjunction withteotomy (n= 42). While patients in traditiondR @roup only
underwent closed reduction, patients in CR in codjion with osteotomy underwent closed reduction in
conjunction with osteotomy for correcting the posfuction deformity. The study outcomes were caanidins,
patient’s satisfaction and deformity at 4 monthtofe-up after intervention. The rates of complicais was seen in
37% and 42% in traditional CR group and CR in cawgtion with osteotomy group, respectively (P<0.08}0,
the proportion of patients with complete correctionCR in conjunction with osteotomy group and itiadal CR
were 69% and 52.6, respectively. The proportionpafient’s satisfaction from nose appearance in CGR i
conjunction with osteotomy group (35 of 42 pati€dB&3%)) was significantly higher than tradition@R (24 of 38
patients (63.1%)) (P value=0.04).CR along with osbeny is more effective than traditional CR regagliand
patient’s satisfaction and corrected deformity. 8asould be used for some of patients to prevenbsdary and
more aggressive procedure like open septorhinoplast
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INTRODUCTION

Nasal bone fractures are the most common typescadlffractures(1). In addition, it has been sholat nasal bone
fractures are the third most commonly broken bamehie body(2).Due to its more prominent positionjsi
susceptible for fracture and trauma which its fiee$ account for approximately greater that 50%albfacial
fractures(3).

However, the treatment strategy for traumatic naBattures remains controversial among surgeons(4).
Recommended management varies widely which mawdecho intervention to extensive open proceduresyus
rhinoplasty techniques(1, 3). Traditionally, thare two surgical procedures for treatment of nasak fractures:
closed reduction (CR) or open reduction (OR)(1)weeer, closed reduction is a relatively simple &s$ intensive
technique with acceptable results. Effective reiducbf nasal bone fractures is not possible uslogedl reduction
specifically in certain nasal bone fractures(5)maost cases, it will need a subsequent surgeryugien reduction
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technique or external osteotomies(6). Osteotomylead to complications such as excessive bleedimg-term
edema, asymmetric nose, and narrowing of nasal(Bbone

In this study, we aimed to measure and compareutedmes of traditional closed reduction and claseldiction in
conjunction with osteotomy including complicatiorgatient satisfaction and post reduction at 4 nerdfier
reduction.

MATERIALSAND METHODS

This prospective randomized clinical trial was coctéd on totally 80 patients with acute nasal bfraeture at
Imam Khomeini hospital, Ahvaz Jundishapur Universif Medical Sciences, from March 2014 through Nharc
2015, in Iran. Written informed consent was obtdifrem all patients of the study. The study wasraped by an
institutional review board of our university. Inslan criteria were acute nasal bone fractures10 @ays ago.

Over this period, 80 patients presented our hdspitdn acute nasal bone fracture, of those traddioclosed
reduction (traditional CR) was performed for 3869%) and 42(52.5%) underwent either closed reduaiociosed
reduction in conjunction with external osteotomyttié patient had post reduction deformity (CR wdthrective
procedure).

Patients with acute nasal
bone fracture

(n=80)

Underwent closed Underwent closed

reduction (n=38)

Control group
[

reduction (n=42)

Intervention group
[

With post Without post . . Without post
reduction reduction W|th(§>ofst regluctlon reduction
deformity deformity eformity deformity
H Underwent ‘
No osteot ‘
‘ 0 osteotomy ‘ ‘ No osteotomy ’ ‘ Osteotomy ‘ No osteotomy ’

Follwoed-up 4

Followed-up 4
months after

months after

The process of patient’s assignment into the sardyp is shown in Figure 1. While patients in ttiaxial closed
reduction group only underwent closed reductionpdesthey had post reduction deformity (n=38), @atss in
closed reduction in conjunction with osteotomy umdmt closed reduction and then if they had podticgon
deformity they underwent osteotomy for correcting post reduction deformity.

Patients were excluded if they had naso-orbitoettifffidOE) fractures, nasal bone fracture associatgd any
other fracture of facial bones, fractures led toittevdropping, and nasal fractures associated withere septal
fractures.

Traditional CR was defined as traditional reductmnmanipulation without incisions. Then internalcging and
external splint placed. Internal packing was rendowe5 days and external splint was removed in @dys. In the
CR in conjunction with osteotomy, due to patientere after closed reduction still had deformity umdent
osteotomy. Both traditional CR and CR along witheotomy were performed by single faculty membethia
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operating room of Otolaryngology—Head and Neckthim CR in conjunction with osteotomy group, all Gi®ns
were performed under general anesthesia.

Patients were followed up at 4 months after nasaklracture reduction. End-points of follow-up eéhe rate of
complications and patient’s satisfaction with nap@earance. Assessing surgical outcome of nasatriigy at 4
months after intervention was according to preseawicepistaxis nasal, adherence, hyposmia and reegabUm
deviation bone indentation.

Statistical analysis was carried out using IBM SF&3&istics version 20. Chi square tests werezatllito test the
differences between categorical variables. All gsed were performed on two-sided test at the sogmi€e level
less than 0.05.

RESULTS

In total, 80 patients with acute nasal bone fractuere recruited, 38 patients traditional CR grangd 42 patients in
CR in conjunction with osteotomy group. Demograpnd clinical characteristics of study patients@mesented in
Table 1.0f 38 participants of CR group, 17 (44. &)l 21 (55.2) were female and male, respectivetyil&ly, of
42 subjects in CR with osteotomy group, 20 (47.684) 22 (52.4) were female and male, respectivelyrofigh,
the distribution of gender was not significant bet¢w groups (P = 0.006).The mean of age in traciti©@R and CR
in conjunction with osteotomy groups was 27.3 + 8l 26.18 + 7.12, respectively (P value = 0.2)n&of
patients was at less than 10 years old. While tbst prevalent age range in this study was at rahd®-30 years
old (76.3%).

The most cause of trauma in both traditional CR @Rdin conjunction with osteotomy groups was aaticend
then was falling, while the less frequent caustraafma in both groups resulted from sport actifiRywalue = 0.2).
There were no statistical significant differencesween two groups regarding the history of pasjesyrand also
past deformity (P= 0.1 and P= 0.5, respectively).

Table 2 shows the findings of clinical examinatidng surgeon before intervention. The most of pasidmad
depression in right or left side of nasal bone.edttlinical findings found during clinical examiiats before
procedures included crepitation, epistaxis, elevatpre orbital ecchymosis, saddle nose, rotatiemgitudinal,
transverse or oblique, unilateral or bilateral fuaes. The comparison of these clinical examinatiimdings did not
show significant difference between two groups (€&).

Our observations at 4 months follow-up after nésaiture reduction showed that complications asdediwith CR
group and CR in conjunction with osteotomy grouglided epistaxis (13.2% and 11.9%), hyposmia (15arkb
26.1)adherence (7.8% and 14.2%) and nasal septuiatida (10.5% and14.2%)(P <0.03). On the otherdhaine
rates of complications in traditional CR and CRdmjunction with osteotomy were 37% and 42%, rethpely (P=
0.03).

The surgeon’s clinical evaluations at 4 monthsofetup after intervention are presented in Tabl&H proportion

of patients with complete correction, partial cotien and not corrected at 4 months follow-up aiftéervention in

CR conjunction with osteotomy group and traditio@R were 69%, 16.6%, 16.2% and 52%, 18.7%, 31.5%,
respectively.

The proportion of patient’s satisfaction in CR wngunction with osteotomy group (35 of 42 patief®3.3%)) was
significantly higher than traditional CR (24 of patients (63.1%)) (P value=0.04).

Table 1. Demographic and clinical characteristics of the study
Study group P valug
Closed reduction(n=38) | Closed reduction with osteotomy (n=42)
Female 17 (44.7) 20 (47.6)
Sex Male 21 (55.2) 22 (52.4) 0.06
Age 27.3+8.3 26.18 +7.12 0.2
Accident 10 (26.3) 15(35.7)
Sport 7(184 333
Trauma, n(%) PEysicaI assulats é (28.)6) (9(3(%) 03
Falling 13 (34.2) 15 (16.6)
Past surgery, n(%) 4(17.1) 2(4.7) 0.
Past deformity, n(%) 7 (14) 3 (10) 0.5
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Table 2. Clinical evaluations by surgeon beforeintervention for fracture reduction
Study group
Closed reduction (n=38) | Closed reduction (n=42) | P value
Right 18 (47.4) 20 (47.6)
Depression Left 20 (52.6) 22 (52.4) 0.1
both 0 0
Right 14(36.8) 18(42.8)
Elevation Left 12(31.5) 14(33.3) 0.1
No elevation 12(31.5) 10(23.8)
No crepitation 15 (39.5) 4 (9.5)
- Right 10 (26.3) 18 (42.9)
Crepitation Ceft 13 (34.2) 16 (38) 0.006
both 0 4 (9.5)
Yes 10 (26.3) 20 (47.6)
Edema no 28 (73.6) 22 (52.4) 01
o Yes 30 (78.9) 32 (76.2)
Epistaxis No 8 (21) 10 (23.8) 0.3
Yes 28 (73.7) 25 (59.5)
Pre orbital echimosis No 10 (26.3) 11 (26.2) 0.008
Both 0 6 (14.3)
Yes 24 0
Saddle nose "o 36 (94.7) 42 (100) 0.15
. Yes 4 (10.5) 7 (16.6)
Rotation No 34 (89.5) 35 (83.3) 08
longitudinal 10 (26.3) 17 (40.5)
Fracture line transverse 15 (39.5) 18 (42.9) 0.7
Oblique 13 (34.2) 7 (16.6)
Unilateral 28 (73.6) 30 (71.4)
Fracture bilateral 10 (26.3) 12 (28.5) 02
Table 3. Study outcomesin closed reduction group and closed reduction in conjunction with osteotomy group
o Closed reduction, (n=38) Closed reduction with osteotomy, (n=4p),
utcomes P value
n(%) n(%)
Epistaxis 1(2.6) 3(7.1)
Hyposmia 6(15.7) 11(26.1)
Complications | Nasal septum deviation 4(10.5) 6(14.2) <0.03
Adherence 3(7.8) 6(14.2)
No complication 24 (63) 16 (38)
Patient's satisfaction 24(61.3%) 35(83.3%) <0.04
Completely corrected 20 (52) 29(69)
Type of correction| Partiallycorrection 6 (18.7) 7(16.6) <0.05
Non correction 12 (31.5) 6(14.2)

Figure 1-pre and postop image of a patient with sever deviation of nose which reducted with osteotomy
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DISCUSSION

In this study, the patients mostly were young arwbtnof nasal injuries were resulted from accidemt physical
assaults. These findings are consistent with teegipus studies (7-9). Almost social and behavibeale main role
in the incidence of nasal fractures.

There is increasing evidence that a lot of nasaitfires deformities, ranges from 14% to 50%, caneair with
closed reduction and require more definitive praced such as rhinoplasty or septorhinoplasty(6, IiD)the
present study, the percentage of patients who astedtomyin CR in conjunction with osteotomy grauges 45.2%
which is similar with world prevalence.

In the current study, most prevalent complicationdoth control and intervention groups were hypias(d5.7%
and 26.1%, respectively) and then nasal septunatieni(10.5% and 14.2%, respectively). In the stbgyAshoor

et al. (11) the more reasons of dissatisfactionewsaisal obstruction (40%), deformity (30.5%), amliated
septum(11). In a previous study by Dehkordi ehak been reported that acceptable outcome anéhstitia have
obtained with closed reduction of nasal fracturaswhich soft tissue and nasal bone have not sdyious
damaged(12). Also, they reported that nasal ohstruand hump were the most reason of dissatisfadti women
and men, respectively(12). Yilmaz et al. (13)coridda study on 24 patients with nasal fracture sivalved that
whatever time of reduction is close to time of igjithe higher satisfaction can be achieved. ltudys Al-Obiedi et

al. showed that those patients undergoing openctiedu(92.2%) have better breathing in comparec V@R
(75%)(14).

Previous studies suggested that open reduction epgaropriate procedure for those nasal bone frestoeed to
secondary surgery (15) and also is an acceptabtegure for detecting exact site of injury(16).

We found 61.3% of patients were satisfied with nagpearance in the traditional CR. In addition,fawend that in
the CR in conjunction with osteotomy the rate digra satisfaction with nose appearance surgery38z3%.

Our study showed that in the CR in conjunction wisiteotomy the rate of complications (42%) was lotlian the
rate of patient satisfaction. This satisfaction resgion in the traditional CR group in despite alihg post
reduction complication may be linked to their réant and fear to undergo second surgery.

As Fernandas(17) and Hung et al.(6)stated thatifhpossible to predict which patients who haveadgreduction
from the surgery’s point of view at the time of geiry will finally have a good outcome. In our stuthg reason of
undergoing osteotomy in addition to closed reducti@s existence of post reduction deformities, evpitients in
traditional CR group no longer had post reductiefodmities. Our findings confirmed the views haweb stated
by previous studies (6, 17).

According to our findings it can be concluded t&& along with osteotomy is better than traditio8& regarding
complications, patient’s satisfaction and remaidefbrmity. It is suggested that in the presenceeddrmity at time
of closed reduction, corrective procedures sucbstisotomy can eliminate future corrective proceslwich is
necessary for patients who have nasal bone deformitaddition, CR along with osteotomy can be uisegatients
with different types of deformity to improve fine¢sults and decrease need to secondary procedugie®s open
septorhinoplasty.
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