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ANALYSIS OF BLOOD LOSS AFTER VENTRAL
AND POSTERIOR CORRECTIVE SPINAL FUSION
IN PATIENT WITH IDIOPATHIC SCOLIOSIS

Petrenko D. E.
SE «Sytenko Institute of Spine and Joint Pathology, AMSU», Kharkiv, Ukraine

It was prospective analysis of 36 patients with idiopathic scoliosis in order to compare the intraoperative
and early postoperative blood loss after ventral and posterior corrective spinal fusion. All patients were
divided into two groups: group 1 - 18 patients (14 females and 4 males) with a mean age of 17,2 + 3,4 years
treated with ventral corrective spinal fusion and group 2 - 18 patients (17 females and 1 male) with a mean
age of 15,9 + 3,4 years with posterior corrective spinal fusion. Mean values and standard deviation of the time
of surgery, intraoperative blood loss, transfusion volume, hemoglobin, blood volume loss and drainage loss
and number of fused spinal levels were evaluated. The results were compared using the Mann-Whitney test
(p £ 0,05). It was found that group 1 had a lower intraoperative blood loss, the average volume of blood
transfusion and blood loss drain in the early postoperative period compared with group 2. It was concluded
that ventral corrective spinal fusion is associated with less intraoperative and early postoperative blood loss
which is probably due to the less traumatic access and length of the spine instrumentation.
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AHAJII3 KPOBOBTPATH IIICJIAA BEHTPAJIBHOT'O TA 3AZJHBOT'O KOPUT'YBAJIBHOI'O
CHOHIWJIOJE3Y Y XBOPUX HA ITIOIMMATUYHU CKOJIIO3

Ilempenko /1. €.
Y «ucruryt naronorii xpedta Ta cyrio6iB iM. ipod. M.I. Cutenka, HAMHY», M. XapkiB, Ykpaina

[IpoBeneHo mNpPOCHEKTUBHUN aHami3 36 XBOPHX IJIOMaTHYHUM CKOJIO30M 3 METOI IOPIBHSHHS
iHTpaonepaiiiHol i paHHBOI MiCIsIONEepaIiifHOi KPOBOBTPATH MICIs BEHTPAIBLHOTO 1 33 JHHOI'0 KOPHUI'YIOUOr'O
cnonauinoze3a. Bei manientu Oynu posnineHi Ha asi rpynu: rpyma 1 - 18 oci6 (14 xiHowoi i 4 yonoBiuoi
crarti) 3 cepeaHiM BikoM 17,2 + 3,4 pokiB, sskuM OyJI0 MIPOBEIEHO BEHTPAJIbHUI KOPUTYBAJIBHUI CIIOHAIIONE3
irpyna 2 - 18 oci6 (17 xino4oi Ta 1 gonoBiuoi crati) 3 cepenHiM BikoM 15,9 + 3,4 pokiB, SKHM BUKOHAHUIA
3aJ[HI KOPUT'YBaJIbHUH CIIOHIONE3. Br3Hayany cepeiHi MOKa3HUKH Ta CTaHAApTHE BiIXUIICHHS TPUBAJIOCTI
XipypriuHOrO BTpY4YaHHs, iHTpaoNepamiiHOlI KpOBOBTpATH, 00’e€My remMoTpaHcdysii, piBHIO reMorioOiHy,
00’eM BTpaTH IPEHAKHOI KPOBI Ta KIJIBKOCTI (PIKCOBaHMX IMIUIAHTATOM piBHIB. OTpuUMaHi pe3yJabTaTH
MOPIBHIOBAIM 3a JONOMOror kpurepito Manna-YitHi (p < 0,05). Byno BcranoBneno, mo B rpymi 1
BiJ[3HAayaJMCs MEHII iHTpoonepaliiiHa KpOBOBTpaTa, cepeaHiil oocsar reMoTpancdy3ii i BTpaT JpeHa)HOi
KpPOBi B paHHBOMY MHiCJISIONEpalifHOMY Iiepiofi B MOpiBHSIHHI 3 Tpymnoto 2. TakuM 4MHOM, TpPOBEACHHS
BEHTPAJbHOI'O  KOPUTYBAJIBHOTO  CHOHIWIONE3a  CYIPOBO/DKYETHCS  MEHIIO  IHTpa- 1 paHHIo
TicsionepaniiHol KPOBOBTPATOO, 10, IMOBIPHO, ITOB’S3aHO 13 MEHIIOK TPaBMATHYHICTIO JOCTYIY 1
OLITBIIIOK0 MPOTSDKHICTIO IHCTPYMEHTAITT XpeOTa.

K/JTIO4YO0BI CJIOBA: igionaTWYHUN CKOMiO3, BEHTPAJIBHHNA CHOHAWIONE3, 3aIHIA CIOHIMIONES,
KpOBOBTpaTa

AHAJIN3 KPOBOIIOTEPHU INOCJIE BEHTPAJIBHOI'O U 3AJTHEI'O KOPPUTUPYIOHIEI'O
CIIOHMJIOAE3A Y BOJIBHBIX HJUOMMATUYECKUM CKOJIMO30M

Ilempenko /. E.
I'Y «MHCcTuTyT NaTONOr MK TO3BOHOYHHKA M cycTaBoB uM. npod. Curenko M.1. HAMH Yxkpaunsn»,
r. XapbKoB, YKpauHa

HpOBe}leH HpOCHeKTI/IBHHﬁ aHanu3 36 OONBHBIX UIUOIIATUYCCKHUM CKOJIMO30M C ICJIbIO CpPaBHCHUA
I/IHT’paOHepaHHOHHOﬁ u paHHeﬁ HOCHeOHepaHHOHHOﬁ KpPOBOIIOTEPU II0CJI€ BCHTPAJHLHOI'O W 3aJHEro
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KOPPUTHPYIOLIETO CIIOHAMIOAEe3a. Bee manueHTs! ObLIM pa3zieneHsl Ha qBe Tpynmbl: rpynma 1 — 18 denoBek
(14 >xeHCKOTO W 4 MYXKCKOrO IMoOja) CO CpeaHMM Bo3pactoM 17,2 £ 3,4 jer, KOTOpPHIM OBLI MPOBEICH
BEHTPAIbHBIA KOPPUTHUPYIONIMHA CIOHAWIONe3 U rpymma 2 — 18 demoBek (17 MalMEHTOB J>KEHCKOIO |
1 MyXCKOro Moja) co cpeaHuM Bo3pactoM 15,9 £ 3,4 jier, KOTOPbIM BBINIOJIHEH 3aJHUN KOPPHUTHPYIOIIU
cnonauiozes. Onpenensuiy cpeaHue IoKa3aTelny U CTaHIapTHOE OTKJIOHEHHE JUINTETbHOCTH XUPYyPrUIecKOro
BMEIIATENbCTBA, WHTPAOIIEPAIIMOHHON KpPOBOMOTEpH, O0BeMa TreMoTpaHc]y3uu, YpOBHS TI'€MOIJIOOHHA,
o0bema 1oTepu APEHAKHOW KPOBU M KOJIMYECTBa (PUKCUPOBAHHBIX UMILIAHTaTOM ypoBHEH. [lomydeHHbIe pe-
3yJAbTaThl CPABHUBAJIH C MOMoOIIbI0 kputepust ManHa-YurHu (p < 0,05). beuto ycraHoBieHo, 4to B rpymnme |
OTMEYAJIUCh MEHBIINE HWHTPAOIIEPAIIMOHHAs KPOBOIIOTEPS, CPEAHUH 00beM TeMoTpaHC)y3uH H TOTEepH
JIPEHaYKHOW KPOBU B PaHHEM IOCIIEONEpaliOHHOM IIEPUOJIE 10 CpaBHEHHUIO ¢ rpymmoi 2. TakuM oOpazom,
MIPOBE/IEHNE BEHTPAIHLHOTO KOPPUTHPYIOLIEro CIIOHIMIONE3a COMPOBOXKIAETCS MEHbILEH MHTpa - U paHHEH
MIOCTIEONEePAI[IOHHON KpOBOIIOTEPEH, YTO, BEPOSATHO, CBSI3aHO 3 MEHbBILIEH TPaBMATUYHOCTBIO IOCTyHa U
MIPOTSKEHHOCTHIO HHCTPYMEHTALMHU T03BOHOYHHUKA.

KIIFOYEBBIE CJ/IOBA: nnuonaTu4ecKuil CKOJIMO3, BEHTPaIbHBINA CIOHIAWIONE3, 3aJHUI CIIOHAUIONE3,
KpOBOTIOTEPS

idiopathic scoliosis after ventral and posterior
corrective spinal fusion.

MATERIALS AND METHODS

INTRODUCTION

Surgery on the spine which aims spinal
deformity correction involves significant blood

loss. Development of new methods of preven- The study has been performed at SE «Sytenko
tion and the use of current generation  Institute of Spine and Joint Pathology, AMSU»
hemostatic agents allow reducing intraopera-  within the research work «To define criteria for

tive blood loss, but is not possible to prevent selecting the method of instrumental ventral
blood transfusion completely [1]. Blood  spinal fusion for scoliosis correction» (Ne state
transfusion increases the risk of postoperative  registration 0111U010382). Study design -
complications such as transmission of  prospective, comparative.

infectious diseases, the post hemotransfusion To perform the study, 36 patients operated for
reactions development, immune system  idiopathic scoliosis in pediatric orthopedics

dysfunction and acute lung injury [2]. departments of Sytenko Institute and National
Risk factors for significant intraoperative specialized children hospital Okhmatdyt were
blood loss are concomitant blood disorders, selected. The inclusion criteria in the study
cardiovascular and respiratory system comor-  were: the presence of thoracic or thora-
biddities, the degree of deformity, prolonged  columbar idiopathic scoliosis (Lenke 1A type
surgery, traumatic surgical approach, and grea- and 5C), age over 12 years, patients who
ter number of the instrumented vertebras [3]. underwent VCF and PCF. Exclusion criteria

In terms of risk factors prevention that are ~ were: blood disorders, congenital and acquired
directly related to the surgery, the use of  chronic diseases of the cardiovascular system,
ventral corrective spinal fusion theoretically  respiratory insufficiency grade 3 (vital capacity
reduces intraoperative blood loss in the virtue less than 65 % of predicted). Depending on the
of less fixation length, lesser degree of muscle  type of surgery, patients were divided into two
injury during surgical approach in comparison  groups (18 patients each). The first group
to posterior corrective spinal fusion. There is included 14 female patients and 4 male in the
lack of research [4, 5] in the contemporary = mean age of 17,2 + 3,4 years. In the second
scientific literature, which compare the degree  group there were 17 females and 1 male. The
of blood loss after ventral corrective fusion = mean age of this group was 15,9 + 3,4 years.
(VCF) versus posterior corrective fusion (PCF)  Index Cobb angle of the main curve before the
in patients with idiopathic scoliosis that makes surgery was 49° = 7,9° in the first group and
this research relevant. 53°+ 8,7° - in the second, and after the surgery

18,9°+6,7° and 11,5° + 6,7° respectively.
OBJECTIVE During the study, we analyzed the average

Purpose of the study is to conduct duration of the surgery, intraoperative blood
comparative analysis of intraoperative and ear-  loss, transfusion volume, hemoglobin levels
ly postoperative blood loss in patients with  before, immediately after and 3 days posto-
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peratively. Also were determined the amount
of drainage blood loss 3 days after the surgery
and number of fused spinal levels. After VCS
chest tube was placed for passive and active
drainage of the pleural cavity, and after PCF -
direct active wound drainage was used.
Indications for blood transfusion considered
reducing hemoglobin less than 80 g / dL,
hematocrit less than 25 %, and clinical signs of
anemia (pale skin and mucous membranes,
tachycardia, systolic murmur, etc.). As hemo-
statics all patients received tranexamic acid
intravenously at a dose of 10 mg/kg at the
beginning and 6 hours after surgery.
Mathematical testing of the obtained data was
performed using Statistical Package IBM,
parameters mean values and standard deviation
(M + sd) were calculated using the software.
We used Mann-Whitney test (p < 0,05) to
compare average time of surgery, intra-
operative blood loss volume and blood
transfusion, hemoglobin levels and the volume
of blood drainage output between the groups.

RESULTS AND DISCUSSION

The table presents the average values in
both groups of patients.

In the first group of patients preoperative
hemoglobin index was 130,7 + 7,6 g/ 1 on the
average, immediately after surgery it decreased
to 119,2 £ 19,8 g / 1, and on the third
postoperative day it was 105.5 £ 12,7 g / L
Mean blood loss in VCF patients during
surgery was 514,3 = 42,6 ml , and duration of
surgery was 345,7 £ 39,1 min. on the average.
The total volume drainage blood output for the
first three postoperative days was 630 = 275,3
ml on the average. Hemotransfusion performed
in one patient from the VCF group. Therefore,
the average volume of transfused blood was
18,9 + 73,1 ml. The average length of fixation
was 4.8 spinal segments.

In the second group of patients mean
preoperative hemoglobin was 138,1 + 8,1 g/l,
immediately after PCF - 108,5 + 19,1 g/l and
101,7 £ 13,3 g/l three days postoperatively.
Surgery duration was 276,7 £ 30,1 min on the
average, estimated blood loss was 710,5 +
58,7. In this group mean drainage blood loss
was 858,2 = 312,7 ml in the early postoperative
period. Transfusion avoided in 2 patients only,
and its average volume for the 2™ group was
243,9 + 129,3 ml. Mean instrumentation length
was 9.4 vertebras.

Table 1

Analyzed data of the patients from 1* and 2" groups

Parameters I group 2" group P (Mann-Whitney
M sd M sd test)

Hb preop, g/l 130,73 7,59 138,11 8,076 0,021

Hb postop, g/l 119,2 19,83 108,58 19,18 0,15

Hb 3 days postop, g/l 105,5 12,74 101,64 13,36 0,38

Duration , min. 345,66 39,1 276,66 30,09 0,245

Drainage output, ml 630 275,31 858,23 312,47 0,078

Hemotransfusion, ml 18,86 73,07 243,88 129,27 0,00007

Blood loss, ml 514,3 42,6 710,54 58,7 0,368

Comparing obtained data between groups
showed that there were no statistically
significant  differences  between  mean
hemoglobin values after surgery and on the
third postoperative day. Intraoperative blood
loss in PCF patients was higher by 26.6 %
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compared to patients after VCF, at the same
time ventral spinal fusion took 20 % more time
than posterior. Drainage blood loss was lower
by 26.5 %, and the hemotransfused blood
volume was statistically significantly lower in
the first group by 92.2 % (fig.1).
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Fig. 1 Graphs of intraoperative blood loss (1), drainage blood loss (2),
hemotransfusion volume (3) in VCF and PCF groups.

Significant blood loss during surgery is a
serious complication that affects the quality of
treatment of the spinal deformity. Modern
blood salvage strategies involve measures that
begins at the prehospital stage. All these
measures are sufficiently effective and have
certain advantages and disadvantages. Thus,
the most effective is the maximum possible
reduction of the surgical trauma [6].

We compared intra- and postoperative
blood loss in patients with idiopathic scoliosis
after short-segment VCF and selective PCF.
We found that despite the greater duration of
the ventral spinal fusion intraoperative blood
loss was greater in patients after transpedicular
fixation, due to the need of massive layer of
back muscles dissection when performing
posterior approach, and with the greater length
of spinal fusion length. This fact can also be
explained by higher volumes of drainage blood
loss in the first three days after surgery in
patients from the second group. Same
hemoglobin values during the observation
period indicate adequacy of blood salvage
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