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The investigators hypothesized there would be differences between the sexes in recovery pattern
following bimaxillary orthognathic surgery as measured by patient responses at 5 weeks postprocedure.
A total of 378 participants underwent bimaxillary orthognathic surgery with or without adjunctive
procedures. Participants received questionnaires 5 weeks postsurgery when they visited the outpatient
clinic. The questionnaires include variances in surgical factors by sex, and postoperative symptoms which
were most difficult to tolerate experiences by sex, respectively. Females were more likely to undergo
malarplasty (zygoma reduction) than were male participants (P = <.001), and they required larger
maxillary setback than did male participants (P =.003). Malarplasty was significantly correlated with ear
fullness in total and female participants (p-value .018, .016, respectively). Snoring is significantly asso-
ciated with malarplasty and segment osteotomy procedure without gender predominance (p-
value = .026, .028, respectively). Over half of participants complained of nasal congestion (55.6%), fol-
lowed by swelling (29.3%), pain (15.4%), breathing difficulty (10.6%). In conclusion, males and females

showed different patterns of postoperative recovery following bimaxillary orthognathic surgery.
© 2018 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
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1. Introduction orthodontic patient population is 18.5%, and 70% of those in South

Korea presented skeletal class Il malocclusion (Piao et al., 2016).

Orthognathic surgery has recently become popular in Asian
countries. Class Il malocclusion with skeletal discrepancy is com-
mon (Chang et al., 2014), and V-line surgery to construct a slimmer
face is popular (Hsu et al., 2010; Song et al., 2017). Previous reports
have highlighted that the orthognathic surgery rate among the
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Corrective jaw surgery improves functionality, psychological
factors, and social relationships (Turker et al., 2008; Rustemeyer
and Gregersen, 2012). However, increasing surgery rates also in-
crease the risk of surgical complications (Robl et al., 2014). Com-
plications can be divided into two categories: early complications
during surgery and late postoperative complications (Kim and Park,
2007; Al-Nawas et al., 2014). Complications during surgery include
bad splits, excessive bleeding events, soft tissue damage, delayed
wound healing, and tooth damage (Wijbenga et al., 2009;
Chrcanovic and Freire-Maia, 2012). Postoperative complications
include sensory impairment still present over 1 year after surgery
(Baas et al.,, 2010), temporomandibular joint dysfunction, and
skeletal relapse (Kim and Park, 2007; Parton et al., 2011). Previous
works focused mainly on the prevalence and treatment of these
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complications, rather than subjective findings during the recovery
period as reported by patients. Most of the previous reports focused
on either objective complications or psychological distress (Essick
et al., 2009; Silvola et al., 2014). There are few studies on differ-
ences in postsurgery recovery pattern or discomforts between the
sexes (Baas et al., 2010).

Therefore, the aim of this study was to investigate differences
between the sexes in surgical factors and recovery pattern at 5
weeks postsurgery. The present study hypothesized that males and
females may exhibit different patterns of postoperative recovery.

2. Materials and methods
2.1. Study design and sample

A total of 378 participants (250 females and 128 males) who
underwent bimaxillary orthognathic surgery from 2013 through
2015 at a single oral and maxillofacial surgery clinic were included
in this study. Two surgeons each performed half of the procedures
in this study. Bimaxillary orthognathic surgeries were performed
according to previously described protocols (Hunsuck, 1968;
Obwegeser, 1969; Epker, 1977). Mean participant age was
24.4 + 4.7 years, in whom most of them ranged from late 10's and
20's (Table 1). A questionnaire was administered to participants
who agreed to take part in the survey. The participants received
questionnaires 5 weeks postsurgery when they visited the outpa-
tient clinic. Sensory disturbance was examined by visual analogue
scale from not at all to extremely severe. Degree of temporoman-
dibular joint noise or pain, snoring, breathing difficulty, severity of
ear fullness were measured by numerical score from 0 (no) to 4
(worst). The participants were asked subjective questions about
symptoms that were most difficult to tolerate after operation.

The gender, age, weight, height, body-mass index (BMI),
smoking experiences, systolic blood pressure (SBP), diastolic blood
pressure (DBP), pulse rate, respiratory rate, body temperature, and
pre-operative serum hemoglobin level were examined from the
medical records retrospectively. Whether the participants under-
went of malarplasty, genioplasty, angle reduction, segmental
osteotomy, posterior or superior movement of maxilla segment,
operation time, change of hemoglobin level were examined from
surgical records and postoperative radiography.

Exclusion criteria were participants with problems related to
osteogenesis, congenital malformations, or a history of maxillofa-
cial trauma, who were weighed <45 or >100 kg; had an American
Society of Anesthesiologists (ASA) grade >3; had severe underlying

cardiovascular (especially atrioventricular block), renal, or hepatic
disease; hypertension; arteriosclerosis; heart failure; hyperthy-
roidism; diabetes mellitus; or were allergic to local anesthetics, had
received opioids or nonsteroidal anti-inflammatory drugs (NSAIDs)
within the previous 1 week, or were taking these drugs chronically.
All procedures involving human participants in studies were con-
ducted in accordance with the ethical standards of the Ethics
Committee of Chung-Ang University Hospital (IRB number: 1804-
004-16161), and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. The authors ob-
tained informed written consent from all participants to publish
analytic data from the study.

2.2. Statistical analysis

The SAS software (version 9.4, SAS Institute Inc., Cary, NC, USA)
was used for statistical analyses. Results are presented as either
mean + standard deviation, as number (%), or as median (IQR).
Gender differences were assessed using Student's t-test or
Mann—Whitney U-test for continuous variables, chi-square test or
Fisher's exact test for categorical variables. P-values less than .05
were considered statistically significant.

3. Results

Table 1 shows general characteristics of study participants who
underwent bimaxillary orthognathic surgery. Males showed more
BMI and smoking pattern than females (all P < .001). Male shows
significantly higher systolic and diastolic blood pressure levels than
females (P < .001). A higher percent of male participants were
obese than were female participants (P < .001).

Table 2 presents differences in surgical factors between sexes.
Females were more likely to undergo malarplasty (zygoma reduc-
tion) than were male participants (P = <.001), and they required
larger maxillary setback than did male participants (P = .003).
However, neither the mean operation time (2.4 + 0.5 hours for
both; P = .958) nor hemoglobin change (—2.0 + 0.9 mg/dL for fe-
males and —2.1 + 1.0 mg/dL for males; P = .673) were statistically
different between the sexes. There was no difference in prevalence
of doing both genioplasty and angle reduction between sexes
(P=0.705), although male participants were more likely to perform
genioplasty alone compared to female participants with marginal
significance (P = 0.052).

As for the ear fullness and snoring, subgroup analysis was per-
formed according to the amount and type of surgery (Table 3).

Table 1
General characteristics of participants.
Characteristic Total Females Males P-value, females versus males”
n =378 n = 250 n=128
Gender, n (%) 378 (100.0%) 250 (66.1%) 128 (33.9%) —
Age,y 244 + 4.7 244 + 4.7 245+ 49 .863
Weight, kg 603 +11.3 554 + 8.1 70.1 £ 104 <.001
Height (cm) 167.1 + 84 162.5 + 5.6 176.0 + 5.4 <.001
BMI (kg/m?) 215+ 3.1 21.0+29 226 +3.0 <.001
Smoking, n (%) <.001
Nonsmoker 325 (86.2%) 237 (95.2%) 88 (68.8%)
Ex-smoker 14 (3.7%) 3(1.2%) 11 (8.6%)
Current smoker 38 (10.1%) 9(3.6%) 29 (22.7%)
SBP, mm Hg 109.2 + 9.8 106.1 + 8.6 115.2 + 9.2 <.001
DBP, mm/Hg 69.2 + 8.0 67.0+75 735+74 <.001
Pulse rate, per min 75.0 + 6.8 74.6 + 6.8 759 + 6.7 .079
Respiratory rate, per min 199 + 0.5 199 + 0.5 199 + 0.6 971
Body temperature, °C 36.6 +0.3 36.6 +0.3 36.6 +0.3 203
Pre-op Hb (mg/dL) 141+ 1.5 132+ 09 15.7 £ 0.8 <.001

Notes: Data are presented as either mean + standard deviation, as n (%), or as median (IQR). The results are based on an analysis of the available data for each variable.
“P-values were obtained by Student's t-tests for continuous variables and chi-square tests for categorical variables.
Abbreviations: BMI, body mass index; Hb, hemoglobin; DBP, diastolic blood pressure; SBP, systolic blood pressure.
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Table 2
Variances in surgical factors, by sex of participants.

Total Females Males P-value, females versus males”
n =378 n =250 n=128
Malarplasty (Yes) 30 (7.9%) 29 (11.6%) 1(0.8%) <.001
Genioplasty (Yes) 219 (57.9%) 136 (54.4%) 83 (64.8%) .052
Genioplasty + angle reduction (Yes) 111 (29.4%) 75 (30%) 36 (28.1%) .705
Segment (Yes) 23 (6.1%) 14 (5.6%) 9 (7.1%) .575
Maxilla 18 12 6
Mandible 5 2 3

Mx. S.B (mm) 1.7 +18 19+17 13+18 .003
Mx. upward (mm) 08 + 1.8 09 + 1.8 0.6 + 1.6 .068
Operation time (hour) 24 +05 24+ 05 24+ 0.5 958
Postoperative Hb, mg/dL 12+ 1.5 112+ 1.0 136 +1.0 <.001
Hb change (postop — preop), mg/dL -2.1+09 -20+09 -21+1.0 .673

Notes: Data are presented as either mean (standard deviation), or as number (%).

“P-values were obtained by Student's t-test or chi-square test.

Abbreviations: Hb; hemoglobin, Mx. SB; maxillary setback movement, Mx. Upward; maxillary upward movement; SD, standard deviation.

Table 3

Association between surgical factors and ear fullness/snoring.

Ear fullness p-value Snoring p-value
Yes No Yes No

Total n = 269 n =109 n=>54 n =318
Malarplasty, n (%) 27 (10.0) 3(2.8) .018 9(16.7) 21 (6.6) .026
Genioplasty, n (%) 152 (56.5) 67 (61.5) 376 32 (59.3) 183 (57.6) .814
Genioplasty + Angle Reduction, n (%) 81(30.1) 30 (27.5) 617 15 (27.8) 95 (29.9) 755
Segment, n (%) 16 (6.0) 7 (6.4) .875 7 (13.0) 15 (4.8) .028
Mx. S.B, mean (SD) 1.8 (1.6) 1.5(2.2) 269 2.1(1.7) 1.6 (1.8) .080
Mx. Upward, mean (SD) 9(1.8) .6(1.8) 124 .8(2.0) .8 (1.8) 790
Female n =187 n =63 n =39 n = 207
Malarplasty, n (%) 27 (14.4) 2(3.2) .016 8 (20.5) 21(10.1) .099
Genioplasty, n (%) 102 (54.6) 34 (54.0) 937 23 (59.0) 111 (53.6) .538
Genioplasty + Angle Reduction, n (%) 57(30.5) 18(28.6) 775 12(30.8) 62(30.0) 919
Segment, n (%) 11 (5.9) 3(4.8) 1.000 4(10.3) 9(44) 134
Mx. S.B, mean (SD) 1.9 (1.6) 1.9 (2.1) .859 2.3(1.8) 1.8 (1.7) 71
Mx. Upward, mean (SD) 1.0 (1.8) .6 (2.0) .080 9 (2.0) 9(1.8) 792
Male n=_82 n =46 n=15 n=111
Malarplasty, n (%) 0(0.0) 1(2.2) 359 1(6.7) 0(0.0) 119
Genioplasty, n (%) 50 (61.0) 33(71.7) 221 9 (60.0) 72 (64.9) 712
Genioplasty + Angle Reduction, n (%) 24 (29.3) 12 (26.1) 701 3(20.0) 33(29.7) 552
Segment, n (%) 5(6.2) 4(8.7) 722 3(20.0) 6 (5.5) .076
Mx. S.B, mean (SD) 1.5(1.6) 1.0 (2.2) 253 1.7 (1.7) 1.3(1.8) 379
Mx. Upward, mean (SD) .6(1.7) .6(1.5) 915 5(1.9) .6(1.6) 785

* P-value by chi-square test, Fisher's exact test or Student's t-test.

Malarplasty was significantly correlated with ear fullness in total
and female participants (p-value .018, .016, respectively). Snoring
was significantly associated with malarplasty and segment
osteotomy procedure without gender predominance (p-
value = .026, .028, respectively).

The participants’ reports of the worst symptoms which were
most difficult to tolerate postsurgery are presented in Table 4. Over
half of participants complained of nasal congestion, followed by
swelling (29.3%), pain (15.4%), breathing difficulty (10.6%), eating
difficulty (8.7%), and sleep disorder (3.5%). Other miscellaneous
symptoms include swallowing pills, constipation, hunger, lethargy,
conversation, loneliness, boring, dryness of mouth, tooth pain,
bruise, tooth brushing, sore throat, burning sensation. Females
were more likely than males to express difficulty with post-
operative swelling, but reported significantly less difficulty eating
(P =.052 and P = .013, respectively).

4. Discussion

This study reveals differences of recovery pattern by sexes in
relation to surgical and patients' factors following orthognathic

surgery. Female participants were significantly more likely than
males to undergo malarplasty. While females had a significantly
larger mean maxillary setback movement than males, a higher
percentage of males had maxillary setback surgery performed
(98.4% of males and 96% of females). Malarplasty was significantly
correlated with ear fullness in total and female participants. Snor-
ing was significantly associated with malarplasty and segment
osteotomy procedure without gender predominance. Nasal
congestion, swelling, and pain were the chief complaints following
surgery in both male and female participants.

The present study found that female participants required
greater setback of the maxilla than did male participants, and more
females underwent malarplasty than did male participants. Pro-
trusion of the zygoma is common in the Asian population, along
with anterior and lateral protrusion (Chen et al., 2011; Gao et al.,
2013). The protrusive appearance is considered rough, masculine,
and unattractive, especially for women (Gao et al., 2013). Therefore,
corrective zygomatic arch and body surgery is popular among east
Asian women, and this tendency to reduce this remarkable malar
on female predilection (Male 0.8%, Female 11.6%) was also found in
this study.
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Table 4
The postoperative symptom(s) which were most difficult to tolerate by participants.

Symptoms Total Females Males P-value, females versus males”
n =369 n = 246 n=123
Nasal congestion 205 (55.6%) 141 (57.3%) 64 (52.0%) 336
Swelling 108 (29.3%) 80 (32.5%) 28 (22.8%) .052
Pain 57 (15.4%) 38 (15.4%) 19 (15.4%) 1.00
Breathing 39 (10.6%) 26 (10.6%) 13 (10.6%) 1.00
Eating difficulty 32 (8.7%) 15 (6.1%) 17 (13.8%) .013
Sleep disorder 13 (3.5%) 10 (4.1%) 3(2.4%) 557
IMF 7 (1.9%) 3(1.2%) 4 (3.3%) 228
Sputum 5(1.4%) 4(1.6% 1(.8%) .669
Neurosensory disturbance 4(1.1%) 4 (1.6% 0 (0%) 306
Phonation disorder 4(1.1%) 3(1.2% 1(.8%) 1.00
Nausea 4(1.1%) 4(1.6% 0 (0%) .306
Wafer 4(1.1%) 3(1.2% 1(.8%) 1.00
Nosebleed 4(1.1%) 3(1.2% 1(.8%) 1.00
Ear pain 3(.8%) 2 (.8%) 1(.8%) 1.00
Ear fullness 2 (.5%) 2 (.8%) 0 (0%) .554
Cough 2 (.5%) 1(.4%) 1(.8%) 1.00
Fever 2 (.5%) 1(.4%) 1(.8%) 1.00

Note: Data are presented as number (percent). Some participants chose more than one symptom characterized as the worst symptom(s) they experienced.

"P-values were obtained by chi-square test or Fisher's exact test.
Abbreviation: IMF, intermaxillary fixation.

The symptoms most frequently reported by participants in this
study as the most difficult to tolerate were nasal congestion,
swelling, pain in both male and female participants (in descending
order). The breathing difficulty and eating difficulty were switched
in prevalence between sexes. Previous surveys regarding satisfac-
tion scores showed breathing difficulty and swelling after surgery
(Khattak et al., 2012). The researchers reported that a majority of
patients who experienced breathing difficulties underwent Le Fort [
macxillary osteotomy. These breathing difficulties may be closely
linked to nasal congestion since a maxillary operation can injure
the nasal mucosa, thereby inducing nasal bleeding and swelling.
Nasal inhalation was suggested for enhancement of nasal breathing
after orthognathic surgery (Khattak et al., 2012).

There have been some reports that focused on differences in
postoperative neurosensory disturbance between sexes. One study
reported that 28.5% of male and 17% of female patients experienced
sensory deficit at least 1 year after bilateral sagittal split ramus
osteotomy (Baas et al., 2010). However, another study found no
association between neurosensory disturbance and sex (Khattak
et al.,, 2012). Meanwhile, a previous study showed that patients
younger than 30 years had more neurosensory disturbance
following orthognathic surgery than patients over 40 (Nesari et al.,
2005). The present study also found no age- or sex-related differ-
ences in neurosensory deficit after bimaxillary orthognathic sur-
gery, although the age range was confined to late 10s and 20s.
Further clinical study regarding neurosensory deficit following
several orthognathic surgeries will be required according to
different age groups and sexes.

Interestingly, this study found that only a few female patients
(n = 4, 1.6%) expressed the difficulty of neurosensory disturbance,
Table 4. No male patients reported this symptom as the most
difficult to tolerate. Neurosensory deficit around the chin has been
reported by 80—100% of patients immediately after surgery
(Phillips et al., 2009; Wijbenga et al., 2009), and normal recovery of
lip sensation may take up to 9 months (Jokic et al., 2012). Previous
2-year follow-up reports showed that altered lower lip sensation
after orthognathic surgery was associated with emotional distress
in everyday life, although few patients were angry or upset (Lee
et al., 2011). This study had a short follow-up period, and partici-
pants might consider the sensory deficiency as a minor problem
compared to other difficulties such as nasal congestion, swelling, or
pain. Some of the scores were still at 9 (with responses to 10) at 5
weeks postsurgery. Further long-term follow up study will be

required later to elucidate recovery pattern of neurosensory
function.

The present study has some limitations. This study was confined
to participants who underwent bimaxillary orthognathic surgery.
Further studies will be required on other surgical procedures,
including chin or mandible-only orthognathic surgery, which
would show different patterns of recovery. This survey was
confined to 5 weeks postsurgery, which was a relatively short
follow-up for late complications. Long-term follow-up surveys are
required to elucidate differences between sexes in long-term
complications. In addition, there were no preoperative baseline
data available for the comparison of pre- and postoperative results.
However, this study provides beneficial information, enabling
surgeons to tailor their attention to patient discomfort by patient
sex. This clinical study also provides information on patient
discomfort that is often overshadowed by clinicians' surgical goals.

5. Conclusion

This study found that males and females exhibited different
patterns of recovery following bimaxillary orthognathic surgery.
The differences of recovery pattern according to the sexes should be
considered by the clinicians for adequate patient management ac-
cording to the sexes. Discomfort from ear fullness should be
considered when malarplasty is planned. Also, active use of nasal
decongestant or inhalation agents as well as consultation to oto-
laryngologists is recommended to solve nasal congestion, which is
the most difficult to tolerate.
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