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ABSTRACT Objective: We aimed to retrospectively evaluate
perioperative blood loss and allogeneic blood transfusion in child and
adolescent patients who were given different doses of tranexamic acid
(TXA) for adolescent idiopathic scoliosis surgery between 2011 and
2018. Material and Methods: After obtaining hospital's ethic
committee approval, retrospective data were evaluated from anesthesia
and medical files. Results: Ninety patients were included in the study.
Two groups were identified: Group I (n=49) received intravenous TXA
with 10 mgkg™' bolus dose and 1 mgkg'h"! maintenance. Group Il
(n=41) received 20 mgkg! bolus and 2 mgkg'h' maintenance. Mean
estimated blood loss (EBL) and EBL per body weight were higher in
Group I than Group II (933.8+£161.2 vs. 846.3+94.1 ml; p=0.019) and
(21.2410.3 vs. 14.748.8 mlkg™'; p=0.011). More patients in Group I
were transfused packed red blood cell (28.6% vs. 17.0%, p=0.036;
2.0£0.9 vs. 1.6+0.7 U; p=0.041) and fresh frozen plasma than Group II
(12.2% vs. 7.3%; p=0.021, 1.6+0. vs. 1.0+0.4 U; p=0.033). Four
patients in Group I and 3 in Group II (p=0.101) were admitted in the
intensive care unit (ICU) for 12.0+3.3 hours. Major complications were
not observed. Hospital discharge time was similar (3.5+1.2 vs. 3.2+0.9
days; p=0.801). Conclusion: A bolus TXA dose of 20 mgkg! and 2
mlkg'h"! maintenance was more effective in reducing blood loss and
blood transfusion compared to a bolus dose of 10 mgkg! and 1 mlkg
'h! maintenance. ICU admission rate, complications, and discharge
time were similar between groups.
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OZET Amag: Bu galismanin amaci1 2011 ve 2018 yillar1 arasinda
adolesan idiopatik skolyoz cerrahisi uygulanan ¢ocuk ve addlesan
hastalarda farkli dozlarda traneksamik asit (TXA) uygulanmasinin
perioperatif kanama miktar1 ve kan transfiizyonu {izerine etkisinin ge-
riye doniik olarak incelenmesidir. Gere¢ ve Yontemler: Hastane etik
komite onayimin alinmasini takiben, hastane veri tabani, anestezi ka-
yitlar1 ve hasta dosyalari incelendi. Bulgular: Caligmaya 90 hasta
dahil oldu ve iki grup tanimlandi: Grup I (n=49)’e intravendz TXA 10
mgkg! bolus ve 1 mgkg'sa! idame dozlarinda, Grup Il (n=41)’ye ise
20 mgkg' bolus ve 2 mgkg'sa’! idame dozlarinda uygulanmisti. Or-
talama tahmini kan kayb1 (ml) ve viicut agirligina gore kan kaybi
(mlkg") Grup I’de Grup II’den fazlaydi. (933,8+161,2ye karsi
846,3+94,1 ml; p=0,019) ve (21,2+10,3’¢ kars1 14,7+8,8 mlkg';
p=0,011). Eritrosit slispansiyonu ve taze donmus plazma transfiizyonu
uygulanan hasta sayis1 ve miktar1 Grup I’de Grup II’den fazlayd:
(%28,6’ya karst %17,0; p=0,036 ve 2,0+0,9’a kars1 1,6+0,7 {inite;
p=0,041); (%12,2’¢ karst %7,3; p=0,021 ve 1,6+0,5’e kars1 1,0+0,4
inite; p=0,033). Grup I’den 4 ve Grup II’den 3 hasta (p=0,101) yogun
bakim iinitesinde (YBU) 12,0+3,3 saat takip edildiler. Onemli bir
komplikasyon gozlenmedi. Hastaneden taburcu edilme siireleri her
iki grup arasinda benzerdi (3,5+1,2’e kars1 3,2+0,9 giin; p=0,801).
Sonug: TXA’in 20 mgkg™!' bolus ve 2 mlkg'sa' idame dozlarinda uy-
gulanmasimim 10 mgkg™! bolus ve 1 mlkg'sa! idame dozlarina kiyasla
kanama miktar1 ve kan triinleri transfiizyonu uygulanmasinin azal-
tilmasinda daha etkilidir. YBU ne hasta alinma orani, komplikasyon-
lar ve hastaneden taburcu edilme siireleri bakimindan gruplar arasinda
farklilik gézlenmemistir.

Anahtar Kelimeler: Skolyoz; genel anestezi; traneksamik asit

Posterior spinal fusion (PSF) is one of the most
complex surgical procedures in patients with scoliosis

that makes every surgery a challenge for

anesthesiologists. The procedure causes significant
blood loss and often necessiates allogenic blood
transfusion due to the larger surgical incision, longer
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duration of the surgery, and surgical exposure of the
vertebral body, venous plexus, and paraspinal
muscles.! Intraoperative bleeding may be highly
variable ranging between 600-4500 ml and lead to
complications including hypotension, end-organ
damage, metabolic disturbances, coagulopathy, and
a need for significant blood transfusion which may
increase the risk for morbidity and mortality on their
own.? Studies in the literature suggested that
extension of instrumentation levels, scoliosis curve
angle, duration of the surgery, and type of the
underlying disease are main factors that precipitate
perioperative  bleeding.* There
interventions developed to limit perioperative
bleeding including controlled hypotensive anesthesia,

were  many

blood cell salvage techniques, acute normovolemic
hemodilution, and perioperative administration of
pharmacologic agents including tranexamic acid
(TXA) and epsilon amino caproic acid.* Among them,
controlled hypotensive anesthesia and TXA became
widely popular due to their efficacy and safety.*

TXA is a synthetic lysine analog which acts as
an antifibrinolytic by binding receptor sites on plasma
This inhibits
activation which results in a decrease of bleeding

and plasminogen. plasminogen
during surgery.” TXA is widely used in surgery, and
its efficacy has been reported in spine surgery. A
single bolus dose may be used between 10 and 100
mgkg! and a maintenance dose between 1 and 10
mgkg'h!. ¢ We have been using TXA in scoliosis
surgery for 9 years, and have increased the loading
dose from 10 mgkg™' to 20 mgkg ' and maintenance
dose from 1 mgkg'h! to 2 mgkg'h! since 2016.

In this retrospective study, we aimed to evaluate
blood loss in patients who received different doses of
the TXA (10 mgkg' bolus and 1 mgkg'h'!
maintenance or 20 mgkg! bolus and 2 mgkg'h’!
maintenance) during posterior spinal fusion for
adeloscent idiopathic scoliosis (AIS) under general
anesthesia between May 2011 and April 2018. The
primary outcome measure was to determine
perioperative bleeding and blood transfusion. The
secondary aim was to find out whether the blood loss
and transfusion did have an effect on the
complication rate and hospitalization times.
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I MATERIAL AND METHODS

The study was approved by the instutional review
board and ethics committee of University of Health
Sciences, Glilhane Training and Research Hospital
with a protocol no: 18/101 at 22 May 2018. Data
were retrospectively collected from the hospital’s
computerized data base, medical files, anesthesia and
intensive care unit (ICU) charts between 2011 and
2018. ASA status 1 and 2 patients, aged between 6-18
years were included in the study who underwent
elective posterior spinal fusion surgery for AIS by a
single surgeon. Exclusion criteria were previous
scoliosis surgery, growing rod instrumentation, a
procedure that involved an anterior approach, a fusion
of lower than 6 vertebral levels, missing data, and lost
to follow-up in the postoperative period.The study has
been performed in accordance with ethical standards
of Helsinki Declaration and was designed in
accordance with STROBE criteria (Strengthening the
Reporting of Observational Studies in Epidemiology).

ANESTHETIC TECHNIQUE

The routine anesthetic protocol for the posterior
fusion in scoliosis surgery in our clinic was as
follows: All patients were evaluated before the
surgery and given oral or intravenous (IV) midazolam
for premedication. Intravenous propofol (2.5 mgkg™),
rocuronium (0.6 mgkg'), and fentanyl (1 pgkg™!)
were used to induce general anesthesia. Propofol (3-
6 mgkg'h') and remifentanil (1-2 pgkg'h')
infusions were used for the maintenance. Patients
were monitored continuously with ECG, peripheral
oxygen saturation, invasive and non-invasive arterial
blood pressure, with  bladder
catheterization, central venous pressure, end-tidal
CO,, and body temperature. Arterial blood gas
analyses were repeated with regular intervals.

urine  output

Neuromonitorization was used to detect any
neurological injury in the intraoperative period. A
balanced hypotensive anesthetic technique was
induced using a nitroglycerine infusion to keep the
mean arterial blood pressure between 55-60 mmHg.
TXA was given as an antifibrinolytic agent with a
bolus dose of 10 mgkg! with a 1 mgkg'h'!
maintenance or 20 mgkg! bolus with 2 mgkg'h!
maintenance. Blood loss was estimated by collecting,
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counting gauzes saturated with blood and measuring
the blood mixed with other liquids in the aspirator. A
packed red blood cell (PRBC) was transfused when
estimated blood loss (EBL) exceeded 30% of total
blood volume (TBV) or hemoglobin count was lower
than 7 gdL! on the arterial blood gas analysis. TBV
was calculated according to the conventional formula:
TBV = actual body weight x fixed 70 mlkg!. If two or
more unit of packed red blood cell (PRBC) were
transfused, fresh frozen plasma (FFP) was given in
an 1:1 ratio. At the end of the surgery, a local
anesthetic mixture containing 2% lidocaine (max. 5
mgkg™") with 0.5% bupivacaine (max. 2 mgkg') was
infiltrated into the wound. Intravenous tramadol (1
mgkg™') and paracetamol (15 mgkg™') were used for
postoperative pain relief. After the surgery, the TIVA
infusion was discontinued. The patients were
extubated according to the following criteria:
Respiratory rate: 10-20 min, tidal volume >5 mlkg™!,
pa0,>80 mmHg, paCO, 25-40 mmHg, hemoglobin
>7 gdL-!, normothermia, and stable hemodynamic
parameters including MAP>65 mmHg, heart rate 60-
120 beatmin™. The patients with EBL > 50% of TBV,
deep metabolic or respiratory acidosis (pH<7.30),
> 5 mmolL"',
disturbances, insufficient respiration, and arrhythmias

lactate level hemodynamic

were transferred into ICU.

POSTOPERATIVE FOLLOW-UP PERIOD

A multimodal analgesic regimen was used for
postoperative pain relief including paracetamol (10
mgkg'TV; 8 hours intervals), ibuprofen (10 mgkg™!
oral; 12 hours intervals), and a IV tramadol patient-
controlled analgesia (4 mgh!, 5 mg bolus, 30 min.
lock-out, with a max.50 mg for 4 h). A Visual
Analogue Scale (VAS; 0-10 cm) was used to measure
postoperative pain. Pethidine was given intravenously
in a dose of 0.5 mgkg! when VAS score was more
than 3. The patients were discharged from the hospital
when hemodynamic parameters and laboratory results
were stable within normal limits, VAS score <3, and
basic physiotherapy exercises were completed under
the supervision of a physiotherapist.

DATA COLLECTION

All medical data were reviewed in detail to obtain: a)
demographic characteristics including age (years),
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gender, ASA status, comorbidities, body weight (kg),
body height (cm), b) estimated blood loss (EBL; ml),
d) EBL per kg of body weight (mlkg™'), ¢) EBL per
level (mllevel!), f) instrumentation level (n), g)
number of vertebra osteotomized (n), h) operative
time (min), i) ICU admission (n, %), j) duration of
the ICU care (h), k) hospital discharge time (day), 1)
intraoperative and postoperative transfusion of blood
products (PRBC, FFP, and thrombocyte (unit) m)
postoperative drainage (ml) n) postoperative
0) postoperative
complications (n), p) ICU re-admission (n, %)

rescueanalgesic requirement,

STATISTICAL ANALYSIS

IBM SPSS Statistics (version 21; IBM SPSS Inc.,
Chicago;IL,USA) was used to analyse perioperative
data. Kolmogorov-Smirnov test was used when the
distribution of the continuous data was normal. Mann-
Whitney U test was used when continuous data was
abnormal distributed. Mean and standard deviation
(mean+SD) were used to describe continuous data and
frequency and percentage (n, %) were used to describe
catecorigal data. A p value lower than 0.05 was
considered statistically significant.

I RESULTS
DEMOGRAPHIC CHARACTERISTICS

One hundred and twelve patient’s files were
included in the study and 12 files were excluded due
to the missing data (Figure 1). Of the remaining 90
files, two groups were identified according to the
dose of TXA: Group I consisted of 49 patients who

Retrospective data collection
(May 2011- April 2018)

[Enrol]ment] [ Assessed for eligibility (n=102) ]

Excluded (n=12)
—>
Missing data (n=12)

Analysed (n=90) ]

Excluded from analysis (n=0)

[

FIGURE 1: Study flow diagram.
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TABLE 1: Demographic characteristics and preoperative hemoglobin, hematocrit, and platelet counts in study groups.

Age (mean)
Gender (female/male)
ASA physical status (I/11)

Group | (n=49)
12.944.5 (8-17)
27122 (55.1% / 44.9%)
46/3 (93.8% / 6.2%)

Height (cm) 143.6+18.1
Weight (kg) 45.6+11.5
Preoperative hemoglobin level (gdL") 13.4+1.3
Preoperative hematocrit level (%) 40.2+£3.8
Preoperative platelet level (L) 293960469041

Group Il (n=41) p
13.1£2.2 (8-16) 0.701
22/19 (53.6% / 46.4%) 0.827
39/2 (95.1% / 4.9%) 0.314
146.6+18.2 0.840
47.7+10.6 0.213
13.2¢14 0.719
39.644.1 0.972
283054.05+63782 0.456

Values are presented as meantstandard deviation or numbers and percentage with min-max values. p <0.05 was considered as statistically significant.

received a bolus TXA (10 mgkg™') and a Imgkg'h
'maintenance. Group II consisted of 41 patients who
received with a bolus TXA (20 mgkg!') and a 2
mgkg'h"! maintenance.

Table 1 shows the demographic data in the study
groups. The patients were aged 13.0£3.3 (8-17) years.
Forty nine patients (54.4%) were female and 41
patients (45.6%) were male. (p=0.7). Mean age, gender
distribution, and ASA physical status were similar
(p>0.05). Two patients (one in each group) had
diabetes mellitus and three patients (two in Group I and
one in Group II) had mild asthma. Mean body weight
and height were similar (45.6+11.5 kg vs. 47.7£10.6
kg; p=0.213 and 143.6£18.1 cm vs. 146.6+18.2 cm;
p=0.840). Preoperative mean hemoglobin, hematocrit,
and platelet levels were within normal limits and
similar between groups (p>0.05).

THE SURGICAL PROCEDURE

Posterior fusion procedures involved similar
vertebrae levels in the Group [ and I1 [9.9+1.1 (8-14)
10.320.7 (8-14); p=0.133]. Osteotomy was
performed in 14 patients (8 patients of Group I and 6

VS.

patients in Group II; p=0.565). Similar number of
vertebra was osteotomized in groups [2.3£0.6 (1-3)
vs. 2.6+0.9 (1-4); p=0.344]. Mean operative time was
not different between groups [206.2+51.6 (150-290)
min; vs. 200.1+£40.8 (145-275) min; p=0.202].

ESTIMATED BLOOD LOSS

Estimated blood loss (EBL) was higher in Group I
than in Group II [933.8+161.2 (230-2060) ml vs.
846.3+94.1 (330-1910) ml; p=0.019] (Table 2).
Mean EBL per kg of body weight (mlkg') was
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increased in Group I compared to Group II
[21.2410.3 (7.2-35.4) mlkg' vs. 14.7+8.8 (6.3-30.8)
mlkg!; p=0.011] (Table 2). Mean EBL per
instrumentation level (mllevel ') was lower in Group
II (79.3+9.1 vs. 94.4+16.5; p=0.033) (Table 2). The
ratio and number of patients whose EBL/TBV was
between 30%-50% of TBV and >50% of TBV were
found to be increased in Group I [20.4% (10) vs.
14.6% (6); p=0.012 and 8.2% (4) vs. 2.4% (1);
p=0.027, respectively]. EBL/TBV was lower than
30% in 35 patients (71.4%) of Group I and in 30
patients (83.0%) of Group AIS (p=0.036).

INTRAOPERATIVE TRANSFUSION OF
BLOOD PRODUCTS

More patients in Group I received PRBC compared to
the patients in Group II [28.6% (14) vs. 17.0% (7);
p=0.036] and the amount of PRBC was also higher
[2.0£0.9 (0-4) U vs. 1.6+0.7 (1-3) U; p=0.041] (Table
2). Similarly, FFP was transfused in more patients of
Group I in comparison to the patients of Group II [6
(12.2%) vs. 3 (7.3%); p=0.021 and (1.6 £0.5 (1-3) U
vs. 1.0£0.4 (1-3) U; p=0.033] (Table 2).

POSTOPERATIVE TRANSFUSION OF
BLOOD PRODUCTS

Six patients (12.2%) in Group I and 3 patients (7.3%)
in Group II received PRBC (p=0.027) with a higher
amount of PRBC transfused [1.4+£0.6 (0-2) U vs.
1.0£0.0 (0-1) U; p=0.011] (Table 2). Similarly, more
patients in Group I were transfused FFP compared to
Group II [4 (8.2%) vs. 1 (2.4%); p=0.009 and
(1.5£0.5 (0-2) U vs. 1.0£0.0 (0-1) U; p=0.017].
Postoperative drainage was similar between two
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Instrumentation level (n)

Osteotomy (yes/no)

Osteotomy level (n)

Operative time (min)

Estimated blood loss (EBL) (ml)

EBL per kg body weight (ml/kg)

EBL per instrumentation level (ml/level)
EBL between 30-50% of Total Blood Volume
EBL> 50% of total blood volume

EBL< 30% of total blood volume
Intraoperative transfusion-PRBC (yes/no)
Intraoperative transfusion-PRBC (unit)
Intraoperative transfusion-FFP (yes/no))
Intraoperative transfusion-FFP (unit)
Drainage (ml)

Postoperative transfusion-PRBC (yes/no)
Postoperative transfusion-PRBC (unit)
Postoperative transfusion-FFP (yes/no)

Postoperative transfusion-FFP (unit)

TABLE 2: Comparing perioperative characteristics between study groups.

Group | (n=49) Group Il (n=41) p
9.9+1.1 (8-14) 10.3+0.7 (8-14) 0.133
8/41 (16.3% / 83.7%) 6/35 (14.6% / 85.4%) 0.565
2.340.6 (1-3) 2.640.9 (1-4) 0.344
206.2+51.6 (150-290) 200.1+40.8 (145-275) 0.202
933.8+161.2 (230-2060) 846.3194.1 (330-1910) 0.019
21.2410.3 (7.2-35.4) 14.7+8.8 (6.3-30.8) 0.011
94.4+ 16.5 79.3£9.1 0.033
10 (20.4%) 6 (14.6%) 0.012
4 (8.2%) 1(2.4%) 0.027
35 (71.4%) 34 (83.0%) 0.036
14/35 (28.6%/71.4%) 7134 (17.0% / 83.0%) 0.036
2.0+0.9 (1-4) 1.6£0.7 (1-3) 0.041
6/43 (12.2% [ 87.8%) 3/38 (7.3% / 92.7%) 0.021
16205 (1-3) 1.0£0.4 (1-3) 0.033
403.1£151.5 398.2+160.0 0.608
6/43 (12.2%  87.8%) 3/38 (7.9% 1 92.1%) 0.027
14206 (0-2) 1.00.0 (0-1) 0.011
4/45 (8.2% / 91.8%) 1/40 (2.4% 1 97.6%) 0.009
1.540.5 (0-2) 1.0£0.0 (0-1) 0.017

Values are presented as meanzstandard deviation or numbers and percentage with min-max values. p <0.05 was considered as statistically significant.

PRBC: Packed red blood cell, FFP: Fresh frozen plasma.

groups (403.1£151.5 ml vs. 398.2.2+ 160.0 ml;
p=0.608) (Table 2).

ICU ADMISSION

A total of 7 patients (4 in Group I and 3 in Group II;
p=0.101) were admitted in the ICU after the surgery
due to the significant EBL (EBL > 50% TBYV) or a
lactate level higher than 5 mmolL-! (Table 3). Among
those patients, all patients were extubated as they
were transferred into the ICU. Mean discharge time
from the ICU was 12.0+3.3 (8-23) hours and similar
between groups (12.2+4.8 vs. 11.94£5.5; p=0.739)
(Table 3).

POSTOPERATIVE COMPLICATIONS AND
HOSPITAL DISCHARGE

There was not a major complication observed
related to the surgery or to the anesthetic
management including hemodynamic disturbance,
respiratory insufficiency, transfusion complications,
or neuro- logical injury. Pain was the major
complaint in all patients followed by nausea and
vomiting (PONV). Rescue analgesic was required
in all patients (100%) in the postoperative period.
Twenty five patients (27.7%) suffered from PONV
and the incidence was not different [14 (28.5%) vs.

TABLE 3: Comparing postoperative course between study groups.

Intensive care unit admission (yes/no)
Intubated at ICU admission (yes/no)
Discharge from the intensive care unit (hour)
Hospital discharge time (day)
Complications
Postoperative pain requiring rescue analgesic

Postoperative nausea and vomiting

Group | (n=49) Group Il (n=41) p
4/45 (8.2% 1 91.8 %) 338 (7.3% / 92.7%) 0.101
0/49 0/41 1.00
12.244.8 11.9+5.5 0.739
3.5+1.2 3.2+0.9 0.801
49 (100%) 41 (%100) 1.00
14 (28.5%) 11(26.8%) 0.055

Values are presented as meanzstandard deviation or numbers and percentage with min-max values. p <0.05 was considered as statistically significant. ICU: Intensive care unit.
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11 (26.8%); p=0.055]. Mean hospital discharge time
was similar in both groups (3.5+1.2 vs. 3.2+0.9
days; p=0.801).

I DISCUSSION

This retrospective study indicated that administration
of TXA in a 20 mgkg™! bolus dose with a 2 mgkg'h!
maintenance decreased perioperative bleeding and
the need for blood transfusion in both intraoperative
and postoperative periods compared to 10 mgkg!
bolus dose with a 1 mgkg'h"! maintenance in healthy
pediatric and adolescent patients who were diagnosed
with AIS and underwent posterior spinal fusion for
scoliosis surgery. Our results are consistent with
previous studies which have reported the efficacy of
high-dose TXA on perioperative bleeding in AIS
surgery.>In a recent study, it was reported that TXA
more than 20 mg/kg was more effective than the
dose of lower than 20 mg/kg to reduce perioperative
bleeding. In a retrospective cohort study by Johnson
et al., high dose of TXA (50 mgkg™! bolus and a 5
mgkg'h"! maintenance) was compared to the low
dose (10 mgkg! bolus and 1 mgkg'h™! maintenance)
and it was reported that high dose TXA reduced
EBL, intraoperative and postoperative PRBC
transfusion requirements in AIS.® In a review by
Goobie and Faraoni, the use of TXA with a bolus
10-30 mgkg! and 5-10 mgkg'h! maintenance was
recommended for trauma and surgery in pediatric
patients.’

Absolute contraindications of TXA are history
of allergy, thromboembolism, and fibrinolysis. Also,
TXA should be cautiously used or not used in renal
dysfunction, thrombosis disorders, and preexisting
coagulopathy or oral anticoagulant use. Adverse
events are rare (1/1000-1/10000) which included
allergic skin reactions anaphylaxis, hypotension due
to fast IV injection, nausea, vomiting, diarrhea,
convulsion with high doses, and thromboembolic
event due to stabilization of clot.>”

Scoliosis surgery is related with massive blood
loss and need for transfusion of blood products.
Posterior instrumentation and fusion is one of the
most performed single-stage surgeries for correction
of AIS which included bilateral pedicle screw
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fixation, rod placement and derotation with or
without osteotomy.>!° Many factors have been found
to be associated with perioperative significant blood
loss in posterior fusion surgery including more than
6 vertebrae, preoperative Cobb angle more than 50°,
osteotomy, and neuromuscular disease.!' Patients with
neuromuscular diseases have generally osteopenia or
several genetic defects which results in excessive
blood loss. For example, the lack of dystrophin gene
in Duchenne muscular dystrophy causes a poor
which  inhibits
vasoconstrictive response.'? Massive transfusion

vascular  smooth  muscle
increases the risk for development of severe
complications including coagulopathy, end organ
failure and even mortality, as well as ICU admission
rate and duration of hospitalization.!**!1:1> Therefore,
interventions to reduce blood loss are essential to

reduce mortality and morbidity.

Several strategies are used to reduce blood loss

including deliberate hypotensive anesthesia,
antifibrinolytic = agents such as epsilon-
aminocaproic acid and TXA, cell salvage

techniques, acute normovolemic hemodilution, and
permissive fluid resuscitation.!>*!* Controlled
hypotension is a well-known technique which
decreases perioperative bleeding in many surgeries.
But, excessive hypotension may have impact on the
blood supply of the spinal cord which have a
potential to develop neural injury. Interventions to
keep the mean arterial blood pressure between 50
and 60 mmHg plays an important role to protect the
spinal cord under the supervision of neurological
monitoring.'*

The effectiveness of using cell savage techniques
remains unclear. Although numerous studies have
found that the use of cell salvage techniques reduced
allogeneic blood transfusion, it was also reported that
the hospital discharge rate was not reduced and the
technique was not cost-effective.!>!¢

Acute normovolemic hemodilution (ANH) is
another option to reduce blood loss which includes
removing and storing the patient’s blood and
replacing with crystalloid or colloid solutions.!” We
did not use this technique because there are limited
number of studies supporting the efficacy of the use
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of ANH in pediatric or adolescent population
undergoing scoliosis surgery.

But, the discharge time, ICU admission rate, and
complication rate did not differ between groups. A
retrospective cohort study including 16992 cases of
AIS obtained from a pediatric health information
database reported that ICU admission rates, need for
blood transfusion, and complication rates were highly
variable between hospitals and the incidence is
associated with underlying neuromuscular disease,
anterior fusion, combined fusion, developmental
delay, preoperative comorbidities, preoperative
cardio-respiratory status, intraoperative excessive
blood loss and allogenic blood transfusion, higher
Cobb angle, and perioperative complications.'®
Hospital discharge times were lower in centers with
higher rate of ICU admission.'®!” We think that the
similarities in discharge time, ICU admission rate,
and complication rate between two groups in our
study were caused by the reduced blood loss and
blood transfusion, preoperative good health status of
the patients, and lack of intraoperative adverse events
and complications. Seven patients (7.7%) were
transferred into the ICU after the surgery for a
potential complication of significant blood loss.
Those patients were safely extubated immediately
after surgery in the operating room. The discharge
time of those patients were also not different
compared to the other patients.

This study has several limitations. The study
may have selection and recall bias due to the
retrospective nature. But, the same inclusion and
exclusion criteria and multiple data sources including
medical records database, patient files, and anesthesia
charts were used. The second limitation was that the
study included immediate postoperative period until
the discharge from the hospital. Long term follow-up
results might provide valuable information including
development of postoperative infection, development
of chronic pain, satisfaction of patients and their
relatives.
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I CONCLUSION

We retrospectively evaluated perioperative bleeding
and blood transfusion in posterior fusion surgery for
adolescent idiopathic scoliosis who were given
different dosing regimen of TXA. It is concluded that
TXA in a bolus dose of 20 mgkg! with a 2 mlkg'h!
maintenance may be more effective in reducing
blood loss and transfusion in both intraoperative and
postoperative periods compared to a bolus dose of 10
mgkg! with a 1 mlkg'h' maintenance. But, the
difference in the TXA dose did not have an effect on
the complications rate, ICU admission, and hospital
discharge time. Prospective and randomized studies
are required to find out the optimal dose of TXA to
reduce intraoperative blood loss.
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