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Spinal anesthesia is a widely utilized technique in various surgical procedures, yet it
presents the potential for hemodynamic fluctuations, manifesting as hypotension and
hypertension. Understanding the underlying mechanisms and predisposing factors for
these fluctuations is essential for optimizing patient care and outcomes especially in
obstetrics settings. Hypotension during spinal anesthesia primarily results from
sympathetic blockade-induced vasodilation and reduced systemic vascular resistance.
Factors influencing its occurrence include the sensory block level, anesthesia onset
speed, intravenous fluid volume and type, and baseline blood pressure. Hypertension
may arise from sympathetic stimulation due to pain or anxiety during the procedure.
Mechanisms contributing to hypertension encompass the renin-angiotensin-aldosterone
system activation and increased norepinephrine release. The individual's baseline
sympathetic tone, level of sympathetic blockade, and preexisting conditions,
particularly in hypertensive patients, can influence these hemodynamic responses.
Obstetric patients face additional challenges due to aortocaval compression in the
supine position during pregnancy. Spinal anesthesia-induced hemodynamic
fluctuations, encompassing both hypotension and hypertension, require careful
consideration. Effective management strategies include fluid preloading, vasopressor
administration for hypotension, and anxiolytic medications or short-acting
antihypertensive agents for hypertension. Further research is needed to refine these
strategies and enhance patient safety during spinal anesthesia, especially in populations
with specific susceptibilities, such as hypertensive and obstetric patients.

Keywords:  Spinal  Anesthesia;
Hypertension; Obstetric Patients.

Hemodynamic  Fluctuations;  Hypotension;

Copyright© 2021, ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-Noncommercial 4.0

International License which permits Share (copy and distribute the material in any medium or format) and Adapt (remix, transform, and build upon

the material) under the Attribution-Noncommercial terms.


https://orcid.org/0000-0001-5754-0516
https://orcid.org/0000-0003-4191-6624
http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html

[ Downloaded from saremjrm.com on 2026-05-19 ]

[ DOI: 10.61186/5rm.8.1.37 ]

o)les 5 oo le byl

YA

Skl 5 olealy ey ladios 5 e tajle byl gt odivn g™
Q‘).u\ ‘L)l)'éf ‘u'r" u_i..aj.u 'ajl.c ozl e'a)l..a b.a..a;u 353 uL—uJ)LQ.AJ “a)Lo
pole paasd 358 liwlom uee loue F 5B (GBLST S 0l ol 05 :u..;)ﬂ

SYAFERYFYY S8 e VATV AL el ATAFADPNNY ¢ sy oS

dodilo

oz 5l (Pl At slaghy) o @l SIS S (B o
O95Lad) (s )lad il s bl Gl bl 08T Ss 5 Gl
G 5 e oelad <l I el oles YU G L 5 (ol
&y Soiliaw sl s & 5 el Sl g oid aslis
S (Bgye Cuoglie Aol 5 Bgye glasl 4 jmie &5 wm3 e
09)led 5 omb 0 )lad Sl Sz 4 Lo o) (il ) 09diee
Jolge ( S5edg 5 sladaly Lo pajlop oo (2155 (o 5l (S VL
llog ol g a5 1) gzsir bpaslss 5 warSolxl osill
slaterex Lo nl 2 opdle ouiS oo (ouyp W5)l0 GBS Salinogen
Sl e a5 1p93)Lad @ Dt S35 Gk wile olile ol
E e Job o (sl el St Gl oyme o
RS o Ty | il

ol 9Pl 5 (£ (o o
P Dk E9rd Sy o> Sob v ez 5l oaaie Jalge
S92 0% b b 093 )la8 g ald s sy JBI Slube g5 s
JiS o led e S ohle 5o M0 il 25 55 s 2l
3 8 hlows el ol M aal e Jlos 093l b olibens b
"L.J 9 ‘mwl: Jblf sbowosm asle EUP)LMS KW} 6[&25)‘0
B e Jsb o oenlas cdl W al aals e Les
S 3l ot Sl 2l cal ) 2 Ssl sl @ ey
g5 o Lol el gl i ol o o Lo @ YU s L S
4 Slaw S 520 aons )0 Gl (Saw a5 a7 pols Lyl s o
Os,kad 4 Mo Hlilews yo bl Jos Job yo Slplasl Lo Jdo
Bk Sl Sl (5 o & Sl il [T 505 95 s
oS ln 0sd e lad Gl a4 e e slapwsiSe
&2 2 e ol b abee all Sloows (5 4 )0 5 Nigdi o
FUSIRVA PRFU I RPN JUP S W POV SV PR WLV B G PO

Calcium Channel Blockers '
Beta blockers, (B-blockers) "

2 9l g Swlydgen Clilwg
I s

Pl M pmlie oyl & ol gl WY L Lo aeme
\°L3])9*‘44° =S

aads 399 Gllen ilo Gl 5 plely by Sliios 8
Ol ol Ol pl (Shi pole oBiils o lo

S 9l Sy g Sy (ot (sho ollamgh (S S5 095
Solnl ol

ol

e labgy o 00 jeb a4y aS Coul LBy, S s
L) Sealasges Sllugi Jesly Lol 00,5 o0 )18 ool 9,50 >y
Bebise ol Vb o3 lad 5 g5 )lad Sl g0 4 oS das e LS
oz Sllog pl eaisS astess Julse 5 slaie) slapuailSe S0
Ga9r2 S0k Slorka 1o ohig @ @ls g Lo 5l cudlie giluane
ond olaS 5l b Baee b w0 (o ,0 o9 lid il e
St (F9y8 Senglie ol 5 Sl sl 51 (20 G50
9 S yos e Sl s ol () g585 52 yige Jolpe o
b o lad b 9P )lad 5 says S5 mbe g g 2> (st
Jes ok yo Sllallbooys s & Silions o200 ) cenl (S
s (530 Jlab Jalds W (55 )L28 5o lie (slopunilSe 05 oz
ghe sl il gy SRRl g g s il Bl G,
3 oy & ezge b g Sliew il mhav 3 Slow 4l
Senlizogen slagaly (nl » Wlgee Vb 95 5Lad 4 e Gilen
sdlym Comdg jo gl jLad Lds a4 ol ollen 0,38, r*-’l*
Sllog a5y, Gy sy bl ol po cuy &
w2 9 0pyld S8l pe & (el ol (AU Sslusges
Sloopaly o)l &8s wypn a4 Sk 0xSee o ) YL e lad
1y g ngily 975 (Olale adgl (e pelais 5l ol oo o nde
sl FlelisS po>)lad ws b Shhsl as slag)ls 5 (95 ,Lad fals
SRl s il cnl ol sl it Slidiss Vb s Led
Scaalas b (aalyz )5 ohg a1 1 £S eo (b 50 o (o

Ll 5l 0550 )l (65 9 e slid 4 s (lileny wiile ol

toml oe,lad (Saluogen llug ¢ £y awm o ojly oS

BISIRLIE NP SIT

VEYIYNVA sl o gl
VEYIYINVE il gl

VEY Sl o) oyl A o909

oo Sy ligios aloe


https://orcid.org/0000-0001-5754-0516
https://orcid.org/0000-0003-4191-6624
http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html

[ Downloaded from saremjrm.com on 2026-05-19 ]

[ DOI: 10.61186/5rm.8.1.37 ]

Y4

=S (>0 0 0L 5 Sslisgen Slilug

o Wilgs oo 1y 95 Lid @ Miee ) )lens « Sl Cdled jo LS
e Ol b e lad Cdl alex 5l e lid Sllug asies
ol eal JyuS e slad 4 S e S50 0 s =l
clld palS bodes opyaigly e g Soleew ol
BT C ) RSOt IR PEN CHUO IS W] [T RN K GNP or FONw [
cdbd s Jols pae cpl sl atdls pd b o b
ol Caws 3l 5 Slian polae K & i Wlyie )0l
s olied 4 M pliless 9 990 (LS o)lgs yo (olwi )| Cools
)l oolawl ‘g})..l » 05)*.(2 .[\AstY’I Koy WLM LngQs).ul Qo
Tl WS e 5 3 Lad 4 M (e 5 o3 Lad wo slag o
o5 lid sanals Giliee Jelge 10,105 b ebv s o @ Lyl
a5 sl asly By ol g Solie OIS wily o
R Shster Jsb 0 1) 09 lad eaiS il Sl slaeasile
ol popdle M as bsse el g ok 53 (95 ed 2
olron slags o 3929 5 (Bose (8 3Shee )3 (p b lad e Dl i
e Wi se 95 e 00w YU s ,Lid 4 M ol len ;0 Ygero oS
e L8 g o b o e lad cdl ey L{bd" Sl iol58l o
Ol ) (Beye olgx jlas wilg g0 a5 S 4,00 1) Swelyogen
&S ol 4 Ay s Qs 1) sheem 4 e ,lid Cdl 5 aes
Obles )8 (B8 (a2 e )3 095 ,L88 S8l o o el (59,5
anolz aiile  Jolge 0l ails 3439 o] o g 590 8,90 50 sablite

e ol il g woliiul 550 (Lhgew 550 5 95 (el Olyler

18 58 ol Al s ond 423,515 4

G105 8,190 0 95 Lid Cél g (LW puws

P 5O fudin (LB g o e 4 iliSe JYo 4 ol ol les
To Sk Ohed 0 4 (Sigde it Slsd s 93 La8 Cdl
S5 Gl ol Gialidl 4y elbs o DI L ol fon waps oo
Job 53 ok Jlen oalss comdy alie ool 5 (S0 M as
Shs iS5 cy 4 Blo bl ) S &S e el Jee
g 0> Ojs 45 W0 &y Sloj 5 8,10 097y Mgl (S0
Gl ) Gl a gy Sl g WS (o 00,28 ) Sl B2
ke g (b 0309y ABL 4 mie Wl on (ilwes 28 (nl B se
Olyz Wlgise Dyl sluen i inl odle s (o3 Lad 24l

Aortocaval Compression (Supine Hypotensive Syndrome) *

[a] . Clsa el .
UV [P

olPl ly Jlil mss Sy

T(RAAS) (5 it glT- (pomadligy T (5 y oo o Jlsd c95 L23
I I P
ol Syl g8 5 a5 g 0 d92ge Tisle iyl
@ e g odd laads 5l oy ad ol el sl ol g wosdise
Dedien ol Bgpe (698 oS S o &5 (M bl ady
3,185 o Sl 9 slaS ) Blo azale slaJsho s, 11 w“-’l’s-‘fi
T T LW [C P TI = e JOP
onbiahs oud ol SeS g3 lad Gl 4 Sl (Ses &S
@ e wlgioe (S par o Sl Slen (nae laaibl
el 5 el el 355 a5 4 o Slioms gy, 8lS
S8, 50 05,0l W slooss 15 55, 2 Ol 00,5 el oo
I s o 93 )Las (I3l 5 Gaye ALEI csl 5 WS oo ST 55
550 Co8 Wlghoe 58 (S o & SShen by ) 2 ogdle
A0 T Seilons olaas! o oy sl Sileons (35 waiile elge
oS Shlaw all YU e ,Lad aile 090 Lyl 0929 g (oo
Py Sl (Sae e )lo WUy (y55)La8 Al b 5V 4 Sibons 98
[yl

Gaxg bl ol e J0 4 e lad Al sat

E o Js @ e lad Gl aS sl (5)5,0 S5
solse il Sglae ol 3l o 0 Wlgs oo g 99l sad oumlive dlien
979 9 o (Siolen e Galy wdlitul 3y90 (LAoem g9 g 590 wile
20l b 5 Seiloos Gl Glie 2 Wlgie s lons b lag s b
G 5| e e & Seilam gy T SIS 1 5128
5 0959l el (i s oo Sl sl (plaeaniSe
ol e 09 (55,8 Sal8l 4y s Wil o i 58 g3lwdl]
o le elge il s 5 asl @gline o3l o 3 Wilgs oo gy
S50 laslyd g codal s 4 Sloans ol o gl Silow

IADIRSW

A M ghlew 0 e lid cdl g (sl o2

Y e s
5 gl et Lulyd 4 &5 goaate Jalse Lo @ o5 ,las ol lecs
Sl oyre 0 fibe edios by Shgem 4 Suiglnis Eub
(Gloil Sy I (o aitn el 2 5l AU 5> lad
@ e lle 3 (2l Sban S0 (216 B3 J S JOLS
Vb o lid b oS T Seagigl (Sl s sl 255 ]
@ =8 ol 4 e plilen 50 Wl g0 patiie slale>
ol s gy # Ggb JAS l Sla 3S1e Bl ol Js

Renin-Angiotensin-Aldosterone System (RAAS)
Baroreceptors

Norepinephrine °

Sympathetic Blockade

Autonomic Dysreflexia "

VEY Sl o) oyl A o909

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html

[ Downloaded from saremjrm.com on 2026-05-19 ]

[ DOI: 10.61186/5rm.8.1.37 ]

o)les 5 oo le byl

U s lad S8l e p sl st &5 5 slen ST
Ol 5 el @l oS (2l (0 S5k 0 Vb g5 )Lad 58S
4 Y g el oe3lad Lo o ol Sleens S8 i jo o)l
2o lag)ls b jsmnssly 5l eslitul 5 Dlale o pae (Jold s

YU o5 ,lid Cu e (gilwainge lp (6 i Olidos .l g5 L
ol 5l 3590 (LB (w2 (b 5o

SIS a4 a b

‘Q)L.XJ. Py Lf’){’l Slas>Ye “«Sy9° axJlas qu

&L o )l

O e a5 5,100 05y wilie olad ep a5 WS e pdlel GBariy s
28 G e SIS G Bk g 4 ouile) el Olyie 4,
el oais Jloyl (6,550 dlome 4 dlie (pl pizcen

b b
Skl 5 Slatly o5 Sligiond 350 Loy aallin ool e ales
ol Bl Ojg0 pylo paads G b lew p)lo

r&be

1. Alimian, M., et al, Comparison of
Hydroxyethyl Starch 6% and Crystalloids for
Preloading in Elective Caesarean Section
Under Spinal Anesthesia. Medical Archives,
2014.

2. Gebrargs, L., et al, Comparison of
Hemodynamic Response Following Spinal
Anesthesia Between Controlled Hypertensive
and Normotensive Patients Undergoing
Surgery  Below the Umbilicus: An
Observational Prospective Cohort  Study.
Anesthesiology Research and Practice, 2021.

3. Karaman, S., et al., Retrospective Evaluation
of Anesthesia Approaches for Lumbar Disc
Surgery. Journal of Anesthesia & Clinical
Research, 2014.

4. Mostafa, M.M., et al., Hemodynamic Effects
of Norepinephrine Versus Phenylephrine
Infusion for Prophylaxis Against Spinal
Anesthesia-Induced Hypotension in the
Elderly Population Undergoing Hip Fracture

s a ]y G Sl osill b 4 g wes (a5 ) S 4 (9>
[vv]

50 o« Slean Slail Gl wilg o LB w0 09> T O5lans
Gl (05l Seatun (Boye Cueglie alS 5 Bgpe glasl amens
opolne 1S SeS e jlad cdl 4 iy Wi (Bgse Cuglie
OB 93 ylad peals )0 AT et jo)l uSU)  (eizres Siliows
4 Gz gl Sl Slaw oF Gl 258 g0 il )l
O )kid Ll s | pble Ghlem 5 e 1) (o3 5lid ol s
Sl asle v, I5,b es 55 seyen Slyid el pogdle T s
sl ar e Wl oo I iy 5l el (2018 5 (3955055 0 el
olyom (9098 Slisd (nl D9l 93 ,Lnd LalS 5 By Seea
Ok bl o 1y a3 sled S8l jlas Wil oe (ol (oo ISIL

LACIRVE VRS

6103k 3)lge Ho Vb (g5 Lid g (£ (o 2
ol alex s oo 25 600k g 0 a5 (el Slpnss
09k v Gl 4 e Wlgoe (8 0309p 5 09 e
Vb oo lad asle (s s)b b sz (B)lse 5l (B el p ol w9t
L Vb 92 )lad Sl jlas adlgioo «s5l0)k 5l (oAU (ouedSTo b
W aims il el e b 5
Sk )0 (Sggeg i sakre «yl0)k b ki pe ()lee L o)L
b Lagie \ygiamgeng 6 jlom 4 Mine aoy0 ) Ly 5 250 1,

Oblew 3l e, 0 VY 5l s

wile gras gy S aabl sly Sl ple il e wad
el ol i a8 sl ) e tlly (el s
S9e Suglie 28 5 Ggse ladl a0 5 Sl Slandl
Tl S el (Sen )lge (B yo (b nl b ogd go St
GRIBl s B9 Ll 4 e aF wnl LAl sgzy Sl Seibon
e dob 33 Vs ol 0 led cupae IV agn 5 les
Sl xSy ln el e Glagplaal Jeld el
b Loadglliny 5 aile (5,9 J515 Slabe 35 5 5l Ysane srp5 Ltd
(sa5slS sla Joloe a5 Wlosls lis Glalllas 398 oo oolatwl laasels
loasglliny S L avslio ;o 17 (HES) Jsl (oS5 p00m anulss auile
Cupe poodle I aial s ol Lis s el e
ol ad bV sl anile oggye saims b sl wlule

T 00 gm0 93 Lad 2ol 5l (s, b ey (sl Canl Soe

05l Gl pe o el 4 pe Wl ge (S (gu o oS )0
slawdl s 4 Baee 5 canl (5 5mls ad)le ol o Lad 0pd e
ez 5l ke Jelse s obml g glusl 5 Siliow

Thrombocytopenia °

Hydroxyethyl Starch (HES/HAES)
Ephedrine "

Phenylephrine '

VEY e o) oylads A oy0

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html

[ Downloaded from saremjrm.com on 2026-05-19 ]

[ DOI: 10.61186/5rm.8.1.37 ]

A

15.

16.

17.

18.

19.

20.

21,

22,

23.

Ethiopia: A Prospective Cohort Study. Patient
Safety in Surgery, 2020.

Kumar Babu, B.L.S., et al., Spinal Anesthesia
a Better and Effective Alternative to General
Aneasthesia in  Spine Surgeries : A
Prospective Open Label Single Arm Study.
Journal of Evolution of Medical and Dental
Sciences, 2014.

Nuradi, P., et al., The Potential of Granisetron
in Preventing Spinal Anesthesia Induced
Hypotension on Non-Obstetric Procedure.

Lairez, O., et al., Cardiovascular effects of
low-dose spinal anaesthesia as a function of
age: an  observational study  using
echocardiography. Anaesthesia Critical Care
& Pain Medicine, 2015. 34(5): p. 271-276.

Aksoy, M., et al, Granisetron or
ondansentron to prevent hypotension after
spinal anesthesia for elective cesarean
delivery: A randomized placebo-controlled
trial. J Clin Anesth, 2021. 75: p. 110469.

Massoth, C., L. Topel, and M. Wenk,
Hypotension after spinal anesthesia for
cesarean section: how to approach the
iatrogenic  sympathectomy. Curr  Opin
Anaesthesiol, 2020. 33(3): p. 291-298.

Wong, C.A., Spinal anesthesia-induced
hypotension: is it more than just a pesky
nuisance? Am J Obstet Gynecol, 2020.
223(5): p. 621-623.

Yu, C., et al., Prediction of spinal anesthesia-
induced hypotension during elective cesarean
section: a systematic review of prospective
observational studies. Int J Obstet Anesth,
2021. 47: p. 103175.

Shitemaw, T., et al, Incidence and
Associated Factors for Hypotension After
Spinal Anesthesia During Cesarean Section at
Gandhi Memorial Hospital Addis Ababa,
Ethiopia. Plos One, 2020.

Nugroho, A.M., et al., A Comparative Study
of Fractionated Versus Single Dose Injection
for Spinal Anesthesia During Cesarean
Section in Patients With Pregnancy-Induced
Hypertension.  Anesthesiology and Pain
Medicine, 2019.

10.

11.

12.

13.

14.

Surgery: A Randomized Controlled Trial.
Korean Journal of Anesthesiology, 2021.

Pasam, A., et al., Successful Regional
Anesthetic for a Parturient With Moyamoya
Syndrome. Case Reports in Anesthesiology,
2020.

Rahmah, A., A. Utariani, and A. Basori,
Profile Hemodynamics (Blood Pressure and
Heart Rate) Changes in the Use of Adrenaline
in Cesarean Section With Spinal Anesthesia
at Dr Soetomo Surabaya Hospital. Indonesian
Journal of Anesthesiology and Reanimation,
2020.

Su, M., Comparison of General Anesthesia
With Endotracheal Intubation, Combined
Spinal-Epidural Anesthesia, and General
Anesthesia With Laryngeal Mask Airway and
Nerve Block for Intertrochanteric Fracture
Surgeries in Elderly Patients: A Retrospective
Cohort Study. BMC Anesthesiology, 2019.

Kaimar, P., et al, A Comparison of
Hypotension and Bradycardia Following
Spinal Anesthesia in Patients on Calcium
Channel Blockers and B-Blockers. Indian
Journal of Pharmacology, 2012.

Carvalho, B. and R.A. Dyer, Norepinephrine
for Spinal Hypotension During Cesarean
Delivery. Anesthesiology, 2015.

Li, W. and K. Cui, Responses of Blood
Pressure and Renal Sympathetic Nerve
Activity to Colorectal Distension in
Anesthetized Rats. The Journal of
Physiological Sciences, 2006.

Bashar, A., et al., Spinal Anesthesia for
Cesarean Section in Preeclampsia. Journal of
Surgical Sciences, 2020.

Krum, H., et al., Diurnal Blood Pressure
Variation in Quadriplegic Chronic Spinal
Cord Injury Patients. Clinical Science, 1991.

Klasen, J., et al., Differing Incidences of
Relevant Hypotension With Combined
Spinal-Epidural ~ Anesthesia and  Spinal
Anesthesia. Anesthesia & Analgesia, 2003.

Alemayehu, T.Y., et al, Hemodynamic
Changes After Spinal Anesthesia in
Preeclamptic Patients Undergoing Cesarean
Section at a Tertiary Referral Center in

VEeY e o) ojlads A oy0

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html

[ Downloaded from saremjrm.com on 2026-05-19 ]

[ DOI: 10.61186/5rm.8.1.37 ]

o)les 5 oo le byl

Y

24.

25.

26.

217.

Tatikonda, C.M., et al., Effect of Intravenous
Ondansetron on Spinal Anesthesia-Induced
Hypotension and Bradycardia: A
Randomized Controlled Double-Blinded
Study. Anesthesia Essays and Researches,
2019.

Palmer, C.M., Continuous Spinal Anesthesia
and Analgesia in Obstetrics. Anesthesia &
Analgesia, 2010.

Bauer, M.E., et al., The Society for Obstetric
Anesthesia and Perinatology interdisciplinary
consensus statement on neuraxial procedures
in obstetric patients with thrombocytopenia.
Anesthesia & Analgesia, 2021. 132(6): p.
1531-1544.

Gazdi¢, V., et al., Incidence of hypothension
and bradicards during the spinal aneshesion
in patients on beta-blockers therapy. Scripta
Medica, 2017. 48(2): p. 101-107.

VEY Sl o) oyl A o909

oo Sy ligios aloe


http://dx.doi.org/10.61186/sjrm.8.1.37
http://saremjrm.com/article-1-290-fa.html
http://www.tcpdf.org

