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Effect of Total Intravenous Anesthesia and
Inhalation Anesthesia on Edema and Ecchymosis
in Rhinoplasty: A Prospective Randomized
Clinical Trial

ABSTRACT

Background: Postoperative edema and ecchymosis are frequently observed in rhino-
plasty patients. Total intravenous anesthesia and inhalation anesthesia are 2 of the
common types of general anesthesia used for rhinoplasty surgery and affect circula-
tion and coagulation. The aim of this study was to investigate the edema and ecchy-
mosis effects of total intravenous anesthesia and inhalation anesthesia in patients
undergoing rhinoplasty.

Methods: A total of 52 patients undergoing rhinoplasty surgery were enrolled. The
patients were divided into 2 groups: total intravenous anesthesia (group T, n=26) and
inhalation anesthesia (group S, n=26). All patients were photographed by a blinded
observer on postoperative days 1,2, and 7 and were evaluated on a scale ranging from
0 to 4 by 3 independent observers for periorbital edema and ecchymosis. Blood sam-
ples were taken from the patients preoperatively and at the second postoperative
hour. At the end of the study, edema and ecchymosis of the patients, coagulation, and
blood parameters were compared according to the anesthesia type.

Results: When rhinoplasty patients in group T and group S were evaluated according
to edema and ecchymosis on postoperative days 1, 2, and 7, no statistically significant
difference was found (P > .05). There was no difference between the groups in terms
of coagulation and blood parameters (P > .05).

Conclusion: No difference between total intravenous anesthesia or inhalation anes-
thesia according to edema and ecchymosis can be seen in the postoperative periodin
rhinoplasty patients.
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INTRODUCTION

Rhinoplasty is a common surgical procedure performed today. Postoperative periorbital
edema and ecchymosis, which are frequently seen after surgery, are 2 important causes
of morbidity that affect the postoperative recovery process and social life of the patient.’
The most important cause of edema and ecchymosis is trauma of the blood vessels in the
osteotomy area of the performed rhinoplasty.?

Piezoelectric osteotomy or the conventional osteotomy technique with a chisel is used for
osteotomy in rhinoplasty. Studies investigating the effects of both techniques on edema
and ecchymosis have been carried out. Whereas no significant difference in edema and
ecchymosis was found between patients undergoing a conventional osteotomy or piezo-
surgery in one study,®in another study, higher edema and ecchymosis was found in conven-
tional osteotomy than piezosurgery on days 1and 7.4

Total intravenous anesthesia (TIVA) and inhalation anesthesia are 2 of the common types
of general anesthesia used for rhinoplasty surgery. Total intravenous anesthesia has a more
cardiac depressant effect, whereas inhalation anesthesia has a more peripheral vasodilation
effect.® Total intravenous anesthesia and inhalation anesthesia can affect circulation and
coagulation, which affectedemaand ecchymosis. It wasfound that TIVA compared toinhala-
tion agents provided a better visual field and caused less bleeding in patients who underwent
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Figure 1. CONSORT flow diagram of the study.

endoscopic sinus surgery (ESS). However, there are studies that
show that there is no difference between the 2 techniques.”

Comparison of the effects of these 2 anesthesia methods on
edema and ecchymosis after rhinoplasty could affect the choice
of anesthesia. Many studies have used steroids, periorbital cold
packs, and different surgery techniques to prevent the devel-
opment of periorbital edema and ecchymosis after rhinoplasty.
We could not find a study in the literature investigating the
effects of 2 different general anesthesia techniques on perior-
bital edema and ecchymosis after rhinoplasty. This study was
designed to evaluate the effect of 2 different general anesthe-
sia techniques in the prevention of periorbital ecchymosis and
edemain patients undergoing rhinoplasty.

MATERIAL AND METHODS

This prospective randomized clinical trial study was carried out
betweenMarch2021and August2021. Ethics Committee of Tokat
Gaziosmanpasa University (21-KAEK-006) approved this study

MAIN POINTS

e In rhinoplasty, total intravenous anesthesia (TIVA) and
inhalation anesthesia are not effective for edema and
ecchymosis.

e There is no difference between TIVA and inhalation
anesthesia according to preoperative and postoperative
hemogram in rhinoplasty.

e Totalintravenous anesthesia andinhalational anesthesia
have no different effects on bleedingin rhinoplasty.

115

and registered (clinicaltrials.gov; grant number NCT04773002).
Atotal of 52rhinoplasty patients who were aged between 18 and
45 years and with American Society of Anaesthesiologists (ASA)
| and Il were included. Written informed consent was obtained
from the patients who agreed to take partin the study. Exclusion
criteria of the study were bleeding disorder, abnormal coagula-
tion findings, use of anticoagulant and anti-inflammatory drugs,
and renal and hepatic disorders.

Patients were divided into 2 study groups, based on computer-
generated randomization, accordingto TIVA (group T, n=26) and
inhalation anesthesia (group S, n=26) (Figure 1). Premedication
was not applied to patients, and surgery was performed by the
same surgeon with openrhinoplasty technique.

Systolic blood pressure, diastolic blood pressure, mean arterial
pressure (MAP), heart rate, and blood oxygen saturation (SpO,)
were recorded before induction of anesthesia and during surgery
for all patients. Anesthesia was induced with 1pg/kg of fentanyl,
2 mg/kg of propofol, and 0.6 mg/kg of rocuronium for both groups.
In group T, anesthesia maintenance was provided with propofol
at a dose of 100-200 pg/kg/min and remifentanil at a dose of 0.1-
0.3 pg/kg/min (mixture of 50% air and 50% O,). In group S, anes-
thesia maintenance was provided with sevoflurane and fentanyl.
Sevoflurane remained constant at 1.2-1.5 minimum alveolar con-
centration (mixture of 50% air and 50% O,). Sevoflurane concen-
tration, propofol, and remifentanil dosage were adjusted with
the goal of maintaining an MAP of 55-65 mmHg. In this study, the
chisel method was performed for osteotomy.

During the perioperative period, 5 mL/kg of Ringer’'s lactate
solution was used for both groups. Only acetaminophen was
used as a postoperative analgesic. All patients were photo-
graphed by a blinded observer on postoperative days 1, 2, and 7.
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Figure 2. Level for periorbital ecchymosis: O (none), 1 (in the
medial canthus), 2 (extending to the pupil), 3 (past the pupil),
and 4 (extending to the lateral canthus).

For periorbitaledema and ecchymosis, the scoring system devel-
oped by Kara and Gékalan,® ranging from O to 4 (Figures 2 and 3),
was used. Periorbital edema and ecchymosis were evaluated by
3 independent observers. Blood was taken from the patients at
the preoperative and postoperative second hour. The blood val-
ues, amount of bleeding (with estimated amount of bleeding
that accumulatesin the surgical gauze and aspirator by an anes-
thetist), edema, and ecchymosis of the patients were compared
according to the anesthesia procedure.

When ecchymosisscore wasaccepted as2.18 £ 013 mgin patients
operated with TIVA from the study conducted by Valente et al’
and assuming a change by 5% on this value in patients with inha-
lation anesthesia, the accepted sample size to achieve a type 1
error (¢=0.05) and power of 0.80 was 44 patients.

The Kolmogorov—Smirnov test was used to evaluate the normal-
ity of the distribution. The independent sample t-test, Mann—
Whitney U-test, Pearson’s chi-squared, and Fischer's exact test
were performed to compare the data. All statistical analyses
were done using Statistical Package for Social Sciences (SPSS)
version 20.0 (IBM corp., Armonk, NY, USA). A P-value of <.05 was
considered statistically significant.

RESULTS

Atotal of 52 patients undergoing openrhinoplasty were included
in this study. Twenty-six patients were given TIVA (group T)

Figure3. Scaleforeyelidedema: 0 (none), 1(minimal), 2 (covering
to theiris), 3 (extending to the pupil), and 4 (massive edema).
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Table 1. The Patients’ Demographic Characteristics and
Surgical Data

Group T Group S P

Age (years) 26 (10) 27 (10) 1
Gender (n, %)

Female 17 (65.4) 17 (65.4) 1

Male 9(34.6) 9(34.6)
ASA (n, %)

| 24 (92.3) 25 (96.1) 1

Il 2(7.77) 1(3.9)
Duration of surgery 120 (100-150) 120 (90-150) .06
(minutes)
Blooding during 200 (100-350) 225(100-350) .95
surgery (mL)
Intravenous fluids 600 (500-900) 550 (500-750) .25
during surgery (mL)
Roomtemperature (°C)  21.9 (20-23.1) 22.7 (20-24) .06
Patient temperature 36.4(36.0-37.3) 36.1(36.0-37.3) .30

(°C)

ASA, American Society of Anaesthesiologists.

[mean age 26 (10) years] and 26 patients were given inhalation
anesthesia (group S) [mean age 27 (10) years].

There was no statistically significant difference among the
groups in terms of age, gender, ASA, duration of surgery, bleed-
ing during surgery, intravenous fluids during surgery, room tem-

perature, and patient temperature (Tabl

e1,P>.05).

Table 2. The Patients’ Laboratory Data

Group T Group S P
PRO-HG 14.0 (12.5-17.30) 14.7 (12.0-18.7) .52
POO-HG 12.75 (10.7-15.8) 1310 (11.2-17.6) 18
PRO-HTC 4315 (3.86) 43.42(3.83) .80
POO-HTC 38.25(32.4-47.3)  39.25(33.4-50.6) .39
PRO-PLT 279.73 (51.93) 272.23 (49.35) .60
POO-PLT 24012 (42.75) 252.5(54.47) .37
PRO-MPV 9.70 (7.7-11) 9.75(8.10-11.5) .78
POO-MPV 10 (8.2-10.9) 10 (7.59-11.10) 90
PRO-INR 1.08 (0.094) 110 (0133) .53
POO-INR 119 (0.117) 118 (015) .51
PRO-PT 14.37 (1.49) 14.76 (2.57) .87
POO-PT 14.85 (1.93) 13.81(2.42) 10
PRO-PTT 27.66 (2.69) 27.53(3.03) .87
POO-PTT 2717 (2.95) 28.32(3.51) .21
PRO-NT/LN 1.87(0.78-3.82) 2.04 (0.75-7.68) 10
POO-NT/LN 490 (1.69-2.47) 397(1.38-26.87) .31
PRO-PLT/LN 115.88 118.38 .87

(48.16-262.5) (68.24-231.03)

POO-PLT/LN 131.71 125.40 .66

(40.36-511.76)

(58.62-613.21)

HG, hemoglobin; HTC, hematocrit; INR, international normalized
ratio; LN, lymphocyte; MPV, mean platelet volume; NT, neutrophil;
PLT, platelet; POO, postoperative; PRO, preoperative; PT, pro-
thrombin time; PTT, partial thromboplastin time.
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Table 3. The Patients’' Edema and Ecchymosis Data

Group T Group S P
Right eye edema
Firstday 1(0-2) 1(0-1) 12
Second day 1(0-3) 1(0-3) 15
Seventh day 0(0-1) 0(0-1) .64
Left eye edema
First day 1(0-2) 0(0-3) 19
Second day 1(0-2) 1(0-3) 72
Seventh day 0(0-2) 0(0-1) .60
Right eye up ecchymosis
Firstday 1(0-2) 1(0-4) .82
Second day 1(0-3) 1(0-4) .07
Seventh day 0(0-4) 0(0-4) .30
Right eye down ecchymosis
First day 1(0-4) 1(0-4) .48
Second day 1(0-4) 1(0-4) 71
Seventh day 0(0-3) 0(0-4) .08
Left eye up ecchymosis
First day 1(0-2) 1(0-4) .54
Second day 1(0-4) 1(0-4) .23
Seventh day 0(0-3) 0(0-3) .34
Left eye down ecchymosis
First day 1(0-4) 1(0-4) 13
Second day 1(0-4) 1(0-4) 74
Seventh day 0 (0-3) 0 (0-3) .84

There was no difference between the groups in terms of coagu-
lation and blood parameters (Table 2, P> .05).

On postoperative days 1, 2, and 7, no differences were observed
in terms of edema and ecchymosis between group T and group S
(Table 3, P> .05).

DISCUSSION

This study is the first to compare edema and ecchymosis accord-
ing to TIVA and inhalation anesthesia in patients with rhino-
plasty. The results indicated that there is no difference between
the effects of TIVA and inhalation anesthesia on edema and
ecchymosis afterrhinoplasty. Again, this study showed that both
TIVA andinhalation anesthesia have the same effect on postop-
erative hemogram and conventional coagulation parameters.

Piezoelectric or chisel osteotomy technique is used for osteot-
omy in rhinoplasty. The 2 techniques have different effects. The
piezoelectric technique causes less edema, ecchymosis, pain,
and mucosal damage compared to the chisel method. But this
method canincrease the surgical time and the surgeon'sinjury. It
isaccepted thatthisproblem canbe overcome with experience.™

Inflammation and hemorrhage of soft tissues are the main
causes of edema and ecchymosis.” Steroids reduce vascular per-
meability and migration of lymphocytes and neutrophils.’ There
are many studies using steroids for this purpose. It showed that
pre- and postoperative steroids reduce edema and ecchymo-
sis.” In the literature, the neutrophil/lymphocyte ratio (NLR) and
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platelet/lymphocyte ratio (PLR) are accepted as biomarkers of
inflammation and immune suppression. In a study investigating
the effects of TiVA and inhalation anesthesia on postoperative
inflammation in pancreatic cancer patients, no difference was
found between the groups according to NLR and PLR values.” In
this study, there was no difference between the postoperative
NLR and PLR values of the patients who were operated on with
TIVA and sevoflurane.

The endothelial glycocalyx (EG) is a layer on the luminal surface
of the vascular endothelium. Thislayeris damaged under patho-
logical conditions, such as inflammation, oxidative stress, and
ischemia—reperfusion injury. Although it was shown that TIVA
was superior to sevoflurane in EG protection, both TIVA and
sevoflurane cannot prevent syndecan shedding, which is an indi-
cator of EG damage.™

The stress response after trauma or injury causes immunological,
hematological, and endocrine changes. Anesthesia can affect
the inflammatory response by affecting the release of certain
cytokines or neurotransmitters, as well as phagocytosis and
apoptosis.”™ A study evaluating the effects of stress response
and apoptosis on leukocytes in TIVA and sevoflurane anesthesia
showed that both techniques equally suppress endocrine, meta-
bolic, and hemodynamic parameters and cell apoptosis markers
inimmune cells.®

Ecchymosis is usually caused by damage to the vessels. If bleed-
ing continuesin the lesion area and the remaining blood extrava-
sates to the surface, ecchymosis begins to appear.® The duration
of surgery, the surgical procedure, and the patient’'s coagula-
tion condition affect the formation of ecchymosis.” Studies
have investigated the effects of TIVA and inhalation anesthe-
sia on bleeding and coagulation. A study conducted on patients
undergoing endoscopic sinus surgery found that TIVA provides
a better field of view and causes less bleeding compared with
sevoflurane anesthesia.® This difference was generally attrib-
uted to the direct peripheral vasodilatation of sevoflurane caus-
ing an increase in both paranasal sinuses and cerebral blood
flow" and propofol causing controlled hypotension by depress-
ing the central sympathetic tone without peripheral vasodila-
tion.”® However, another study showed no difference in terms of
blood loss between the sevoflurane and TIVA groups.™

Both anesthesia and surgery are sources of stress for the patient.
Surgical trauma results in vasodilation and increased vascular
permeability. This causes the release of local chemicals such
as bradykinin and prostaglandin, which are effective in inflam-
mation and platelet activation.?® Tissue trauma during surgery
increases both coagulation factors and the release of stress
hormones (such as cortisol, catecholamines, and glucagon)
that cause blood hypercoagulability.?’ Perioperative inflamma-
tory response to surgery trauma causes hypercoagulopathy and
vaso-occlusive events. This is known as the stress response to
surgery. Sevoflurane has been shown to inhibit platelet aggre-
gation in in vitro studies. It shows this effect by suppressing
thromboxane A2 formation and lasts for 1 hour postoperatively,
although bleeding time is normal.?? Propofol inhibits adenosine
diphosphate-induced platelet aggregation both in vitro and in
vivo. It has a residual effect lasting 1 hour postoperatively. This
effect disappears after 2 hours postoperatively and does not
change the bleeding time.?

entupdatesjournal.org
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In a study investigating the effects of propofol and sevoflurane
on hemostasis, platelet function, and platelet aggregation
by the thromboelastography method in patients undergoing
endoscopic sinus surgery, no difference was found between the
groups.? In a study that conducted tympanoplasty, the effect
of TIVA and inhalation anesthesia on hemostasis according to
platelet function, disseminated intravascular coagulopathy
panel, and generalized b-dimer was negligible.?* In a different
study using rotational thromboelastometry analysis in elective
ophthalmic surgery, there was no difference between the TIVA
and sevoflurane groups in terms of hemostasis postoperatively.?
Inthisstudy, there was no difference between the groups accord-
ing to conventional hematological and coagulation parameters.

The NLR, PLR, and C-reactive protein are accepted as markers
of stress response and inflammation. In a study related to case
reports using remifentanil and fentanyl, there were no differ-
ences between the groups.?” We think that the remifentanil we
used in the study had no effect on edema and ecchymosis.

The first limitation is that a relatively small sample size was used
in this study. The second limitation is that coagulation param-
eters were not studied using thromboelastography or rota-
tional thromboelastometry. The third and fourth limitations are
the subjective measurement of bleeding and the evaluation of
edema and ecchymosis by blinded subjective raters.

CONCLUSION

In conclusion, the current study demonstrates that total intra-
venous or inhalational sevoflurane anesthesia has no effect on
edema and ecchymosis in patients who underwent rhinoplasty.
However, further studies in larger groups are required to bet-
ter understand the clinical effects on postoperative edema and
ecchymosis, and both anesthesia techniques can be preferable
during rhinoplasty surgery.
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