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Introduction

Introduction: Open rhinoplasty is a popular method to correct
nasal deformities, which is commonly carried out by
percutaneous or endonasal techniques. Despite their advantages,
these two techniques can also be associated with some
disadvantages. The present study was carried out in order to
examine the functional and aesthetic outcomes of percutaneous
and endonasal osteotomies.

Material and Methods: The present comparative study was
carried out on 50 patients who underwent percutaneous
osteotomy (25 cases) and endonasal osteotomy (25 cases) from
August 2018 to September 2019. Before and three days, eight
days, and three months after the surgeries, the required data were
collected through medical and psychological assessments.

Results: According to the results, the mean age of the patients
was 28.7+6.5 years, and most of them were females with a
female-to-male ratio of 4:1. It was also concluded that
percutaneous and endonasal lateral osteotomies were not
significantly different in terms of the postsurgical pain felt by the
patients, epistaxis, skin scars 21 days and three months after the
rhinoplasty, nasal obstruction, closing the open roof deformity,
state of correction, patient satisfaction, age, and gender (p>0.05).
However, they were significantly different regarding periorbital
edema, periorbital ecchymosis, and skin scars during the first
eight days after the surgery (p<0.05).

Conclusion: Both percutaneous and endonasal lateral
osteotomies were found to be useful methods to carry out
rhinoplasty because both led to acceptable functional and
aesthetic results regarding decreased pain, epistaxis, periorbital
edema and ecchymosis, skin scar, nasal obstruction, closing the
open roof deformity, and nasal deviation correction and increased
patient satisfaction

ost of nasal deformities is corrected
by carrying out rhinoplasty, which
is a popular procedure to reshape
and resize the nose in esthetic surgery (1, 2).
The final stage of esthetic surgery is usually
associated with lateral osteotomies which are
typically conducted in a poor visual field and
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only through touching (3, 4). That is why
osteotomies have been reported to be
associated with a high risk of damaging the
periosteum, the supporting tissues, and the
mucosa (5). In this regard, osteotomy is
considered an ideal method if it leads to a
minimum level of damage to the soft tissue
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and its outcome can be predictable and
reproducible  (6).  Other  unfavorable
complications of lateral osteotomy, as
indicated by research, include excessive
narrow nose, elevated ecchymosis, excessive
edema, excessive mobilization of the nose,
excessive bleeding, and increased damage to
the intranasal mucosa periosteum (7, 8).
Moreover, performing lateral osteotomy by
conventional techniques has been reported to
lead to trauma to the surrounding tissues
involving vessels, nerves, and mucosa (9).

After dorsal hump resection, lateral
osteotomy is  carried out either
percutaneously or endonasal in order to close
the open roof of the nose, correct the
deviation of bony noses, narrow the upper
third of the nose, and fix the curved lateral
nasal wall (10, 11). Conducting osteotomy
through either percutaneous (external) or
endonasal ~ (internal)  techniques, are
associated with advantages and
disadvantages. Both techniques have been
reported to make osteotomy easier to
perform, less traumatic, and more
controllable and predictable (12, 13).
Moreover, percutaneous technique has been
shown to decrease the risk of mucosal injury
and non-precise fractures (14); however, it
can lead to undesirable, visible scars (15).
Also, endonasal technique has no the risk of
any scar formation (16); however, the need
for an additional intranasal incision to
approach the pyriform aperture is the
disadvantage of this method, which however
allows the cut of a smooth osteotomy line
with  less  bony irregularities and
fragmentation (17). Figures 1 and 2
respectively indicate how percutaneous and
endonasal lateral osteotomy are carried out.

Excessing narrowing of the nose, rhinoplasty
deformity, ecchymosis, prolonged edema,
excessive hemorrhage, and destabilization
after the surgery are among the damage to
intranasal mucosa that can form as a result of
lateral osteotomy which can be conducted
either externally (percutaneous) or internally
(endonasal) (20). In this regard, the present
study was carried out in order to compare
these two techniques of osteotomy and their
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advantages and disadvantages and figure out
the best way for osteotomy in open
rhinoplasty.

Methods

Study design

The present research was a comparative study
that was conducted on 50 patients (40 females
and ten males) aged between 17 and 50 years
who underwent a primary rhinoplasty in the
Center of Otolaryngology of Head and Neck
Surgery in  Teaching Hospital of
Sulaymaniyah, Iragi Kurdistan from August
1st 2018 to September 1st 20109.

Data collection

In order to gather the required data,
meticulous preoperative history was taken
from all of the patients who had been
evaluated for aesthetic and functional
complaints. A medical and psychological
evaluation was made for some patients,
psychological problem, moderate allergic
rhinitis, and chronic rhinosinusitis, who were
excluded from the study.

The checkup started through inspecting the
face for examining the facial elements and
relation of the nose to different facial
elements and diagnosing any asymmetry.
Furthermore, interior examination of the
nasal cavity was carried out so as to have a
look at the state of mucosal lining, septum,
and internal nasal valve.

Routine preoperative investigations which
include biochemical and hematological
investigations (i.e. CBC, blood group and Rh,
blood urea, bleeding time, and clotting time)
according to the case had been carried out.
Moreover, viral examinations have been
performed. In addition, preoperative images
computed tomography or x-ray (from frontal,
basal, lateral oblique, right, and left views)
had been taken from each patient.
Preoperative consent for operation was also
taken from the patients.

Sample size
The patients have been positioned in a reverse
Trendelenburg position, infiltration of
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Lidocaine (1%) in mixture with (1:100,000)
epinephrine was used.

Figure 1. Percutaneous lateral osteotomy
making small point osteotomies along the
planned osteotomy line (18)

Figure 2. Endonasal low-to-low lateral and
medial oblique osteotomies, movement

Endonasal lateral osteotomy was carried out
in 25 cases, and percutaneous lateral
osteotomy in 25 cases.

During endonasal lateral osteotomy, the
lateral osteotomy was once achieved with the
aid of giving small incision at pyriform
aperture just anterior to the level of
attachment of inferior turbinate. Using the
periosteal elevator, the periosteum used to be
elevated in accordance with the length of the
nasal bone. The osteotome was engaged and
handed alongside the (nasofacial groove).
The fingers of other hand usually guided the
motion of the osteotome.

In percutaneous lateral osteotomy, a stab
incision was given halfway alongside the
deliberate osteotomy line. The tip of 2 mm
osteotome used to be firmly forced against the
bone. It was incised cleanly with tip of
osteotome via sweeping the osteotome up and
down at the proposed line of osteotomy, and
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perforation of the bone used to be carried out
with a 2 mm sharp osteotome. Multiple-site
bone perforation was executed by rotating the
osteotome up and down from the same skin
incision, and the bone was perforated at 2 mm
interval.

In order to examine the consequences of the
operations, the following follow-up process
was taken into account:

1. During the 1st to the third postoperative
days, nasal packing used to be removed, and
the Scoring of Periorbital Edema and
Ecchymosis was used to check and score the
patients’ pain subjectively and objectively
primarily based on their facial expression,
bleeding, periorbital edema, and periorbital
ecchymosis (Figure 3).

0= None

1= Minimal

2= Onto pupil

3= Covering pupil

W 4= Massive edema,shut

0= None

1= Medial

2= To pupil

3= Past pupil

4= To lateral canthus

Figure 3. Scoring of periorbital edema and
ecchymosis (21)

2. After eight days, internal nasal silastic
splints and external plaster of Paris have been
removed, and the patients were assessed for
their pain, bleeding, periorbital edema,
periorbital ecchymaosis, and nasal obstruction
through Cold Spatula Test and Cotton Strip
Test.

3. After 21 days, the patients were viewed and
assessed for their pain, skin scar, and nasal
obstruction.

4. After three months, all of the patients were
assessed functionally and aesthetically based
on final alignment, skin scar, and correction
state of the deviated nasal bone.

Finally, the collected data were analyzed
through appropriate statistical tests using
SPSS version 21.
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Results

As revealed by the analysis of the collected
data, mean age of the patients was 28.7£6.5
years with a minimum of 17 years and
maximum of 50 vyears. Regarding their
gender, (80%) of the patients were females,
with a female-to-male ratio of 4:1. Half of the
patients  underwent endonasal lateral
osteotomy and half of them received
percutaneous lateral osteotomy (Table 1).
According to the results, the level of the pain
after the operation had a decreasing trend in
both endonasal and percutaneous cases, such
that 37 patients had pain in 1st to third days
after the operation, which decreased to 20 on
the 8th day, and six on the 21st day.
Therefore, endonasal lateral osteotomy and
percutaneous lateral osteotomy were not
significantly different in terms of the pain felt
by the patients (P<0.05).

In terms of Dbleeding after operation
(epistaxis), the results indicated that only five
patients with endonasal lateral osteotomy and
5 with percutaneous lateral osteotomy had
epistaxis during the 1st to third days after the
operation, and the two methods were not
significantly different in this regard.

The results showed that endonasal lateral
osteotomy and  percutaneous lateral
osteotomy were significantly different in
terms of the number of periorbital edemas
after operation (P<0.001), such that
percutaneous lateral osteotomy led to fewer
periorbital edemas than endonasal lateral
osteotomy during the first eight days after the
operation.

According to the results, there was a
significant difference between the two

Table 1. The patients’ demographic information

techniques (endonasal lateral osteotomy and
percutaneous lateral osteotomy) in terms of
the number of periorbital ecchymoses during
the 8 days after the operation (P<0.001) such
that fewer periorbital ecchymoses were
observed in cases with percutaneous lateral
osteotomy than endonasal lateral osteotomy.
It was also observed that the two techniques
were significantly different in terms of skin
scars during the first 8 days after the
operation  (p=0.01) endonasal  cases
experiences no skin scars, while 7
percutaneous cases did. However, the two
techniques were not significantly different
during the 21st day and 3rd month after the
operation regarding skin scar. The two
techniques were not found significantly
different in terms of nasal obstruction after
the operation; however, percutaneous lateral
osteotomy led to fewer cases of nasal
obstruction. Moreover, the two techniques
were not significantly different in terms of
open roof deformity (P>0.05); however,
endonasal lateral osteotomy led to fewer
cases of open roof deformity (Table 2).

The results also revealed that the two
techniques (endonasal lateral osteotomy and
percutaneous lateral osteotomy) were not
significantly different in terms of correction
state, patient satisfaction, age, and gender
(Table 3).

Discussion

Rhinoplasty is performed in order to fix
functional or aesthetic deficits. One of the
most widely used techniques of rhinoplasty is
lateral osteotomy which can be conducted
either internally (endonasal) or externally

Variables Frequency Percentage
Age range
<18 1 2
18-24 13 26
25-34 27 54
>35 9 18
Gender
Female 40 80
Male 10 20
Type of osteotomy
Endonasal lateral osteotomy 25 50
Percutaneous lateral osteotomy 25 50
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Table 2. Clinical features in the endonasal and percutaneous cases

Variables Endonasal cases Percutaneous cases P-value
Postsurgical pain
] Yes 20 (54.1) 17 (45.9)
1st-3rd day No 5 (38.5) 8 (61.5) 0.333
Yes 11 (55.0) 9 (45.0)
8th day No 14 (46.7) 16 (53.3) 0.564
Yes 2 (33.3) 4 (66.7)
21th day No 23 (52.3) 21 (47.7) 0.667
Epistaxis
] Yes 5(50.0) 5(50.0)
Lst-3rd day No 20(50.0) 20(50.0) 1.000
Periorbital edemas
1 7 (100.0)
1st-3rd day 2 11 (40.7) 16 (59.3) <0.001*
3 14 (87.5) 2 (12.5)
0 2 (100.0)
1 6 (24.0) 19 (76.0) .
8th day 2 14 (82.4) 3 (17.6) <0.001
3 5 (83.3) 1(16.7)
Periorbital ecchymosis
1 7 (100.0)
1st-3rd day 2 8 (32.0) 17 (68.0) <0.001
3 17 (94.4) 1(5.6)
0 2 (100.0)
1 4 (17.4) 19 (82.6)
8th day 2 17 (8L.0) 4 (19.0) <0.001
3 4 (100.0) 0
SKin scars
] Yes 7 (100.0)
1st-3rd day No 25 (58.1) 18 (41.9) 0.010
Yes 1(16.7) 5 (83.3)
8th day No 24 (54.5) 20 (45.5) 0.189
Yes 4 (100.0)
21th day No 25 (54.3) 21 (45.7) 0.110
Nasal obstruction
Yes 5 (62.5) 3(37.5)
8th day No 20 (47.6) 22 (52.4) 0.702
Yes 4 (80.0) 1(20.0)
21th day No 21 (46.7) 24 (53.3) 0.349
Yes 2 (50.0) 2 (50.0)
3rd month No 23 (50.0) 23 (50.0) 1.000
Open roof deformity
Yes 1(25.0) 3(75.0)
3rd month No 24 (52.2) 22 (47.8) 1.000

(percutaneous). However, the final result of
this technique can vary widely depending on
the surgeon’s preference and experience (20).
The present study was an attempt to figure out
the performance and results of endonasal
lateral osteotomy and percutaneous lateral
osteotomy regarding the patients’ pain, scars,
periorbital edema, periorbital ecchymosis,
nasal obstruction, and patient satisfaction,
and the results revealed that both techniques
were acceptable in these regards. The present
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study was carried out on 50 patients whose
age range was 17 to 59 years with a mean of
28.7 (x 6.5) years. Most of the patients were
females, such that the female-to-male ratio
was 4:1. Unlike the present study, the results
of the study conducted by Kim et al. (2019)
showed that most of the patients were males,
such that the male-to-female ratio was 4.45:1.
However, their mean age (29.2 years) was
similar to that of the present study (22). The
results of the present study demonstrated that
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most of the patients belonged to the age group
25-34 years. This finding is in good
agreement with the results of the study carried
out by Parsa et al. (2019) who reported that
the majority of those who had undergone
facial surgery were between 25 to 34 years
(23).

The results showed that the two techniques
(endonasal lateral osteotomy and
percutaneous lateral osteotomy) were not
significantly  different  regarding  the
postoperative pain felt by the patients during
the first 21 days after the operation. However,
as indicated in Table 2 above, the pain
perceived by the patients decreased over time,
such that it declined from 37 cases during the
first 3 postsurgical days to 6 cases on the 21st
day. In line with this finding, Akbas et al.
(2004) reported that rhinoplasty conducted by
percutaneous technique is accompanied by
pain immediately following the surgery;
however, the pain declines remarkably over a
period of 3 months (24). Also, Rettinger
(2007) reported pain, fibrosis, and atrophy
immediately after rhinoplasty, performed by
any techniques, whose intensity decreases in
over a period of time (25).

The results revealed that 5 patients in each
group had postoperative epistaxis (nasal
bleeding) during the first 3 days following the
surgery. This finding is in line with that of the
study by Argi and Hosnuter (2003) who
compared the clinical outcomes of
rhinoplasty through hump resection and
lateral osteotomy and reported a low
percentage of bleeding after the surgery (26).
Also, Becker et al. (2000) reported that lateral
osteotomy can lead to increased bleeding
after surgery which decreases within a few
days after the rhinoplasty (27). According to
the results of the present study, endonasal
lateral osteotomy and percutaneous lateral
osteotomy were not significantly different in
terms of epistaxis. Similar results were
reported by Ghavimi et al. (2018) and
Motamed et al. (2017) who reported that both
internal and external lateral osteotomies can
lead to bleeding which remarkably declines
over a short period of time (7, 8).
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The results of the study showed that
percutaneous  lateral  osteotomy  and
endonasal lateral osteotomy  were
significantly different in terms of periorbital
edema during the first 8 days after the
surgery, such that percutaneous lateral
osteotomy led to fewer edemas than the
endonasal lateral osteotomy. Moreover, the
number of edemas in both techniques
decreased remarkably over the time. In line
with the present study, Ghavimi et al. (2018)
concluded that external lateral osteotomy led
to less edema than piezosurgery osteotomy
(7). These findings are also in line with those
of the study performed by Kilig et al. (2015)
who reported that both internal and external
lateral osteotomies are typically accompanied
by periorbital edema and ecchymosis which
decrease remarkable over the first week after
surgery (28).

The two techniques were also significantly
different regarding periorbital ecchymosis
after the surgery, such that percutaneous
lateral osteotomy led to less ecchymosis than
endonasal lateral osteotomy. This finding is
in line with the results of the study conducted
by Ogreden et al. (2018) who found that
percutaneous lateral osteotomy technique led
to less ecchymosis, bone and periost trauma
and Dbetter bone healing (29). In addition,
Caglar et al. (2016) pointed out that carrying
out lateral osteotomy in the final stages of
surgery followed by applying a nasal plaster
and splint as fast as possible can lead to a
decrease in  ecchymosis during the
postoperative period (30).

Regarding postoperative skin scars, the
results showed a significant difference
between endonasal and percutaneous cases,
such that during the first 8 days after the
surgery, endonasal osteotomy has no skin
scars, while percutaneous osteotomy led to 7
cases. However, percutaneous technique has
not significantly skin scar during the 21st day
and 3rd month. These findings are in
agreement  with  those reported by
Gryskiewicz (2004) who concluded that
percutaneous osteotomies leave very few
visible scars in 6% of the cases, which can
also be avoided if sufficient care is taken
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Table 3. Correction state, patient satisfaction, age, and gender differences in the endonasal and

percutaneous cases

Variables

Endonasal cases

Percutaneous cases P-value

. Yes 22 (51.2) 21 (48.8)
State of correction No 3 (42.9) 4(57.1) 1.000

Not accepted 2 (40.0) 3 (60.0)

. . . Accepted 6 (50.0) 6 (50.0)
Patient satisfaction Good result 12 (50.0) 12 (50.0) 1.000

Very good (excellent) 5 (55.6) 4 (44.4)

<18 1 (100.0) 0

18-24 7 (53.8) 6 (46.2)
Age 2534 13 (48.1) 14 (51.9) 1.000

>35 3(44.4) 5 (55.6)

Female 19 (47.5) 21 (52.5)
Gender Male 6 (60.0) 4 (40.0) 0.480

while cleansing the chisel prior to
percutaneous entry (31).

The two techniques were not significantly
different regarding nasal obstruction after
surgery, such that both of them led to few
cases of nasal obstruction; 8 cases during 8
days after the surgery, 5 cases by the 21st
days, and 4 cases by 3rd month. Similar
findings were reported by Tasman (2007)
who reported that rhinoplasty is typical
associated with nasal obstruction due to the
inconvenience of nasal packs and mucosal
swelling; however, it decreases remarkably
after nasal packs are removed and the
swelling fades away (6). Occurrence of nasal
obstruction has also been reported by other
studies, most of which fade away after 3
months following the surgery (32, 33).
According to the results, the two techniques
were not significantly different in terms of
open roof deformity, such that endonasal
technique led to 1 case and percutaneous to 3
cases by in the 3rd month after the surgery.
This finding is in line with the reports by
Tasman (2007) who pointed out the success
on lateral osteotomy in closing open roof
deformity in rhinoplasty (6). Similar results
have also been reported by other previously
conducted  studies  which introduced
percutaneous or  endonasal lateral
osteotomies as effective techniques to narrow
the upper third of the nose, fix the curved
lateral nasal wall, and close the open roof of
the nose (10, 11).

The results also showed that the two
techniques were not significantly different in
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terms of correction state, patient satisfaction,
age, and gender. As seen above, the results
demonstrated that deviation of the nose was
corrected in most of the cases (86%). This
finding is in line with the study conducted by
Vikas et al. (2007) who reported that both
external ~ (percutaneous) and internal
(endonasal)  osteotomies are effective
techniques to corrected deviated noses (34).
Similar findings were also reported by Cho
and Jang (2013) (35). In terms of patient
satisfaction, the results showed that only 10%
were not satisfied, while the rest were
satisfied. This finding is in line with those
reported by Becker et al. (2000), who
reported acceptable patient satisfaction after
lateral osteotomy (36). Similarly, Rohrich et
al. (2001) pointed out that an external
perforated technique can increase patient’s
satisfaction with the final work (37).

Conclusion

Both percutaneous  and endonasal
osteotomies are useful and almost equally
effective in bringing about acceptable
aesthetic and functional outcomes of
rhinoplasty  including decreased pain,
epistaxis, periorbital edema and ecchymosis,
skin scar, nasal obstruction, closing the open
roof deformity, and nasal deviation correction
and increased patient  satisfaction.
Percutaneous lateral osteotomy outperforms
endonasal lateral osteotomy regarding pain,
periorbital edema, periorbital ecchymosis,
and nasal obstruction, while endonasal lateral
osteotomy has a better performance in terms
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of skin scars, state of correction, and patient
satisfaction. It can be concluded that both
percutaneous and endonasal osteotomies can
be effectively successful techniques for
rhinoplasty.
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