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Introduction. The aim was to evaluate the effect of preoperative anxiety on the sympathetic block that developed after spinal
anesthesia and therefore the duration of motor and sensory blockade. Materials and Methods. After the approval of the ethics
committee, 90 patients between the ages of 18 and 55 years who were to be operated under spinal anesthesia were included in the
study. Preoperative anxiety of the patients was evaluated with the Spielberger trait and State Anxiety Scale and Visual Analog Scale
(VAS). The Bromage scores of the patients were followed up intermittently. Onset time of sensory block, onset time of motor
block, and motor block recovery time were recorded. Cases with bradycardia and hypotension were noted. Results. No statistically
significant correlation was found between the duration of motor block onset (5.81 +4 min), the sensory block onset time
(0.89 + 0.4 min), and the motor block recovery time (92.06 + 36.9 min) with other variables. VAS (5.81 +2.5), STAI-1 (40.4+9.8),
and STAI-2 (41.69 + 8.2) values had a statistically significant effect on the occurrence of bradycardia (14.4%). The variables of VAS,
STAI-1, STAI-2, sensory block onset, motor block onset, and motor block recovery time were statistically significantly higher in
women (mean 5.24+2.4, 38.97+99, 41.43+8.7, 0.89+0.42, 5.64+3.82, and 88.77 +38.74 in males and mean 7.15+2.1,
43.74+8.9, 42.30+ 7.0, 0.88+0.27, 6.20+4.35, and 99.70 +31.70 in females, respectively). Conclusion. It was observed that
preoperative anxiety had no effect on motor and sensory block onset and duration.

1. Introduction

Preoperative anxiety is encountered in 60-80% of patients
with planned surgical operation and adversely affects the
surgical operation, anesthesia, and postoperative recovery
[1, 2]. Worries about surgery, fear of the unknown, general
concerns such as being away from home and relatives, loss of
control, missing social life, and anesthesia-related concerns
such as not being able to wake up after surgery, feeling pain,
waking up during surgery, and death are the main causes of
preoperative anxiety.

Anxiety is accompanied by stimulation of the sympa-
thetic nervous system. It may cause intraoperative

tachycardia, hypertension, arrhythmia development, im-
paired pain perception, increased need for anesthetic drugs,
and various complications (nausea, vomiting, fatigue,
tachycardia, and respiratory system problems) [3-5]. It may
negatively affect recovery, patient satisfaction, and quality of
life by prolonging the hospital stay of the patient [3, 5].
Spinal anesthesia is a simple and reliable technique with
a success rate of over 90% and low cost [6]. However,
prolonged motor blockade may extend the time spent in
hospital [7]. About one-third of patients who have surgery
under regional anesthesia are very anxious before surgery
[4]. It is known that spinal anesthesia causes hypotension by
blocking sympathetic efferent neurons. It was shown that
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more significant hypotension develops after spinal anes-
thesia in patients with higher sympathetic activation at
baseline [8]. It may be hypothesized that the sympathetic
activation caused by anxiety [8, 9] may make the symptoms
due to sympathetic blockade in spinal anesthesia more
pronounced.

The aim of this study was to evaluate the effect of
preoperative anxiety on the sympathetic block developing
after spinal anesthesia and on the duration of motor and
sensory blockade.

2. Materials and Methods

This prospective observational study was performed after
ethical committee (Okmeydani Training and Research
Hospital Ethics Committee, 05.03.2019/48670771-514.10)
approval, and written informed consent was obtained from
all participants. The study was performed with 90 patients
aged between 18 and 55 years, with normal BMI and ASA 1-
2, who did not have any contraindications for spinal an-
esthesia, scheduled for elective surgery with spinal anes-
thesia and surgical interventions that did not interfere with
spinal anesthesia.

Those with previous neurological and psychiatric disease
symptoms (TIA, syncope, dementia, depression, and bipolar
disorder) and drug use, who were allergic to drugs planned
for use, undergoing major surgery where a lot of blood loss is
expected, who did not want spinal anesthesia, and with
contraindications for spinal anesthesia were not included in
the study.

All patients were asked to fill in the Spielberger trait and
State Anxiety Scale forms on the day of the operation [10].
The patient’s current stress was measured with the Visual
Analog Scale (VAS). The obtained data were recorded.
Premedication was not applied. The patients were taken to
the operation room and noninvasive monitoring (heart rate,
blood pressure arterial, and pulse oximetry) was done.
Preoperatively, patient demographic information, blood
pressure, heart rate, and peripheral oxygen saturation values
were measured and recorded. Standard monitoring (ECG,
noninvasive TA, and pulse oximetry) was done on the
patients who were taken to the operating table. Systolic and
diastolic blood pressures and heart rates were measured and
recorded. Preparations for switching to general anesthesia at
any time were made.

The patients were administered 0.03 mg/kg iv. mid-
azolam on the operating table. After sterilization of the
injection area and draping, 4ml (20 mg) hyperbaric 0.5%
bupivacaine (Marcaine heavy) was administered to the
patients on the operating table, after entering the sub-
arachnoid space at the L3-L4 or L4-L5 distance with a 25G
Quincke spinal needle and observing cerebrospinal fluid
(CSF) flow. The patients were placed in the supine position,
and their sensory block levels were checked intermittently
and the time interval from intrathecal injection until the
patient felt no pain was accepted as the onset of the sensory
block. The time interval until the Bromage score was 2-3
after intrathecal injection was accepted as the onset time of
the motor block [11]. The operation was started after
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TaBLE 1: Patients’ diagnoses.

n %
Pilonidal sinus 40 44.44
Inguinal hernia 21 23.33
Anal fistula 9 10
Benign soft tissue lesion 4 4.44
Ureter stone 3 3.33
Varicosis 2 2.22
Hemorrhoid 2 2.22
Varicocele 2 2.22
Condiloma 2 2.22
Scar revision 2 2.22
Others 3 3.36

sufficient sensory and motor blocks developed in the pa-
tients. Heart rate (HR), systolic-diastolic-mean blood
pressure (BP S/D/M), peripheral oxygen saturation (SpO,),
and respiratory rate were recorded intermittently in the
preoperative and intraoperative periods. Hydration (systolic
80-90mmHg) and ephedrine iv. (5mg, below systolic
80 mmHg) were administered due to hypotension during the
operation, and atropine iv. was administered when bra-
dycardia (pulse rate below 50/min) developed. Cases with
bradycardia and hypotension were noted.

Sedation (midazolam) was applied in cases where the
patient’s anxiety increased and cooperation decreased. The
study was terminated when the general condition of the
patient deteriorated or the need for general anesthesia de-
veloped or spinal anesthesia was unsuccessful. The total
duration of the procedure and the total amount of sedation
consumed during this time were recorded. If the hemody-
namic data were suitable, patients who completed the
procedure were taken to the recovery unit for postoperative
follow-up. The time of postoperative Bromage scale 0 and
possible complications (such as nausea, vomiting, and
headache) were recorded. The study was terminated in cases
where severe hypotension and bradycardia developed during
the measurements, serious drug allergy, or any complica-
tions related to the surgical procedure (perforation and
bleeding).

2.1. Statistical Analysis. The obtained data were analysed
using SPSS 20.0 computer program. Analysis of normal
distribution for the data was done with the Shapiro-Wilk
test. Accordingly, the comparison of the VAS score based on
gender was done with the Mann-Whitney U test, and the
comparisons of STAI-1 and STAI-2 were made with the
independent samples t-test. The accuracy of the survey re-
sults in the groups was calculated with correlation co-
efficients and statistically significant Pearson test.

3. Results and Discussion

3.1. Results. A total of ninety patients who were planned to
have surgery under spinal anesthesia participated in our
study (Table 1). Of these, 78.9% (71) were ASA 1 and 21.1%
(19) were ASA 2. The mean durations of the motor block,
sensory block onset time, and recovery time of the motor
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TaBLE 2: Relationship of all values with sensory block onset time,
motor block onset time, and motor block recovery time.

TaBLE 3: Descriptive statistics of patient demographic character-
istics, anxiety scales, and other values.

Sensory Motor block  Motor block
block onset  onset time recovery time
time (n=90) (n=90) (n=90)
r p r p r p
Age 0.86 0.422 0.079 0.458 0.181 0.088
Size 0.066 0.534 0.025 0.815 0.113 0.288
Weight 0.028 0.794 0.081 0.447 0.045 0.671
BMI 0.007 0.950 0.081 0.448 0.045 0.671
STAI-1 0.068 0.523 0.070 0.515 0.126 0.236
STAI-2 0.086 0.423 0.140 0.188 0.103 0.335
VAS 0.090 0.396 0.013 0.907 0.184 0.083

Operation time 0.127 0.233 0.069 0.521 0.530** <0.001
Total sedation  0.037 0.730 0.006 0.956 0.017 0.875

**p<0.01.

block were 5.81 + 4, 0.89 + 0.4, and 92.06 + 36.9, respectively.
When the relationship of all values with the motor block
onset time, the sensory block onset time, and the motor
block recovery time is examined, a statistically significant,
positive, moderate relationship was found between the
duration of recovery of the motor block and the duration of
the operation (Pearson correlation analysis; r=0.530;
Pp<0.001). Apart from this, no statistically significant re-
lationship was found between the duration of motor block
onset, sensory block onset, and motor block recovery and
other variables (Pearson correlation analysis; p>0.05)
(Table 2).

Bradycardia developed in 14.4% (13) of the patients, and
atropine was administered. In 16 patients, hypotension
developed and ephedrine was administered. VAS, STAI-1,
and STAI-2 values had a statistically significant effect on the
occurrence of bradycardia (logistic regression analysis;
p=0.01).

The mean age of the patients was 33.11 + 12.2 (Table 3).
While no significant correlation was found between age and
motor and sensory block onset time, there was a statistically
significant, positive, low-level correlation between age and
time of motor block recovery (Spearman correlation anal-
ysis; r=0.245; p = 0.02).

VAS, STAI-1, STAI-2, sensory block onset, motor block
onset, and motor block recovery time were higher in female
patients (logistic regression analysis; p = 0.002). Among
patients, 70% (63) were males and 30% (27) were females.
STAI-1 and STAI-2 and VAS values were mean 38.97 £9.9,
41.43+8.7, and 5.24+2.4 in males and mean 43.74 +8.9,
42.30+7.0, and 7.15+ 2.1 in females, respectively (Table 3).
Sedation was given to 83 patients (92.22%) intraoperatively.

3.2. Discussion. The stress response to surgery occurs due to
the release of catabolic hormones and increased plasma
concentrations of catecholamines, cortisol, and corticotro-
pin [12]. By blocking the afferent and efferent effects of the
stress response to surgery and reducing the release of cat-
echolamines with effective regional anesthesia, the surgical
stress response is partially or completely suppressed [12, 13].
Anxiety also increases intraoperative catecholamine release,

Mean + SD Min.-Max.

Age 3311+12.2 18-56
Size (cm) 171.53+9 155-190
Weight (kg) 7817 £13.7 47-118
BMI 26.61 +4.9 17.5-48.2
STAI-1 40.4+9.8 20-63
STAI-2 41.69+8.2 24-59
VAS 5.81+2.5 0-10
Sensory block onset time (min) 0.89+04 0.41-2
Motor block onset time (min) 5.81+4 0-20
Operation time (min) 53.30£27.9 12-150
Total sedation (midazolam/mg) 2.08+1.1 0-6
Motor block recovery time (min) 92.06 +36.9 0-215

adrenocorticotropin release from the hypothalamus, cortisol
level in blood, and activation of the sympathetic nervous
system [14]. Reducing stress and anxiety during elective
surgery will reduce organ dysfunctions and complications by
reducing the neurohormonal response to surgery [15]. There
are also various studies about the effect of preoperative
anxiety on postoperative pain [16].

Although spinal anesthesia is very easy to apply, has
the necessary muscle relaxation effect without affecting
respiration, and is a low-cost procedure, it can increase
the anxiety caused by the patient being awake during the
procedure and reduce patient satisfaction. In patients
receiving spinal anesthesia, the duration of spinal motor
and sensory block onset and the time of recovery from the
block are related to the characteristics of the local anes-
thetic and the area applied. In this study, the plan was to
investigate the effect of preoperative anxiety on the du-
ration of neuroaxial block in addition to these factors. We
evaluated the effect of preoperative anxiety on the motor
and sensory block in spinal anesthesia. It was observed
that there was no effect on the sensory block onset time,
the motor block onset time, and the motor block recovery
time (Table 2).

In patients undergoing spinal anesthesia, hypotension
develops secondary to decreased systemic vascular resistance
and vasodilation caused by sympathetic blockade [13, 17].
Hypotension occurs as a result of the sympathetic block, the
higher the level of spinal anesthesia is, the more likely is its
occurrence [18]. In our study, higher level of block was
associated with higher incidence of hypotension (Tables 4
and 5). Studies found that preoperative anxiety is effective in
the development of intraoperative hypotension [8]. Al-
though the VAS, STAI-1, and STAI-2 variables did not have
a statistically significant effect on the occurrence of hypo-
tension in our study (logistic regression analysis; p = 0.077),
a 1l-unit change in the STAI-1 score was statistically sig-
nificant and caused a 0.93-fold increase in hypotension.
Although not statistically significant, 1-unit change in the
VAS and STAI-2 variables was 1.334 and 1.031 times more
effective on the formation of hypotension, respectively.
Although the change in VAS, STAI-1, and STAI-2 variables
was not statistically significant, it was effective at 12% on the
occurrence of hypotension (R? = 0.12).
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TaBLE 4: Comparison of the highest sensory block level according
to the presence of developing complications.

Highest sensory block level

Mean + SD p
Bradycardia 5:8 ':;712 sgg i ig 0.134
Awopine Yenots  rasers 01
Hypotension é\l:s Ziié ;;(1)2 i 1; 0.031*
e Jo1 SR o

*p>0.05; Mann-Whitney U test.

TaBLE 5: Patients’ sensory and motor levels.

Level n

T6 26

T7 18

. . T8 9

Sensory level by the pinprick test To 12
T10 23

T11 2

3 85

2 3

Motor block by the Bromage scale 1 >
0 0

The development of bradycardia due to sympathetic
blockade is a common complication in spinal anesthesia
[19]. Our study supports the view that STAI-1, STAI-2, and
VAS values are associated with the development of brady-
cardia, so there is a relationship between anxiety and the
development of bradycardia.

There are different results in the literature about the
relationship between age and preoperative anxiety level.
While there are studies that found the preoperative anxiety
scores of elderly patients to be lower than young and middle-
aged patients [1, 16, 20], it was also found that anxiety levels
were lower at younger ages [10, 21, 22]. The fact that patients
over 55 years were not included in our study is thought to be
a factor in the absence of a statistically significant re-
lationship between age with VAS, STAI-1, and STAI-2
scores  (Spearman  correlation analysis; p = 0.390,
p =0.206, and p = 0.862, respectively) (Table 1).

It is known that women’s preoperative anxiety levels are
higher than men [23], and this was attributed to reasons such
as separation from the family causing more anxiety in
women than in men [24] and women’s ability to express
themselves better than men [1].

In our study, the variables of VAS, STAI-1, STAI-2,
sensory block onset, motor block onset, and motor block
recovery time were statistically significantly higher in
women (logistic regression analysis; p = 0.002).

Considering that reducing anxiety has effects on intra-
operative catecholamine release, we can attribute the lack of
a statistically significant difference in the times of motor
block onset, sensory block onset, and recovery of motor
block to the low number of patients not given sedation in our
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study. The amount of sedation given during the operation
did not have an effect on the duration of the block
(Spearman correlation analysis; p = 0.929).

3.3. Limitations. Because the study was a prospective ob-
servational study, no randomization was made for patients
who received and did not receive intraoperative sedation.
This is an important limitation of our study. The number of
patients with and without sedation was not equal. This may
have caused statistical problems in assessing the effect of
sedation on motor block onset, sensory block onset, and
motor block recovery times.

4. Conclusions

Preoperative anxiety is an unpleasant feeling and may even
be the reason why spinal anesthesia is not performed. High
anxiety can impair preoperative patient satisfaction and
service quality. It was found that preoperative anxiety in
patients who underwent spinal anesthesia was associated
with the development of bradycardia and, to a lesser extent,
hypotension, but it had no effect on the time of onset of
motor and sensory blocks and recovery from the
motor block.

Data Availability

The datasets used and/or analysed during the current study
are available from the corresponding author on reasonable
request.

Ethical Approval

Ethical approval for this study was obtained from
Okmeydani Training and Research Hospital Ethics Com-
mittee (approval number: 48670771-514.10).

Consent

Written informed consent was obtained from all
participants.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Y.Y.C, ED., and F.Y.I designed and conducted the study,
performed data analysis, and prepared the draft manuscript.
E.D, T.E, EY.I, D.M.Y., and A.E. have revised important
intellectual content and have approved the final version of
the manuscript. All authors accept public responsibility for
this study and its conclusions.

References

[1] K. Shevde and G. Panagopoulos, “A survey of 800 patients’
knowledge, attitudes, and concerns regarding anesthesia,”
Anesthesia and Analgesia, vol. 73, no. 2, pp. 190-198, 1991.

85UBD 17 SUOWILLIOD A1) 8|edldde 3y} Ag peusenob 818 S3pie VO ‘SN JO s3I o ARIg1T8UIUO /B UO (SUORIPLCD-PUR-SWIBH L0 A8 | IMATe1q 1 BUIIUO//SANY) SUORIPUOD pUe SIS | 34} 89S *[SZ02/0T/TT] Uo AiqIT8ullUO 3|1 ‘PIY S0USPIAT SURILD0D ASsin L AQ 0822288/¥202/SSTT OT/I0p/W0d A | i AReIq1feu 1 U0//SARY WOl papeo|umoq ‘T %202 ‘SLSE



Anesthesiology Research and Practice

(2]

(3]

(4]

—
)

—
&

[10

(11]

(12]

(13]

(14]

(15]

(16]

(17

(18]

W. Caumo, A. P. Schmidt, C. N. Schneider et al., “Risk factors
for postoperative anxiety in adults,” Anaesthesia, vol. 56,
pp. 720-728, 2001.

M. Jawaid, A. Mushtaq, S. Mukhtar, and Z. Khan, “Pre-
operative anxiety before elective surgery,” Neurosciences,
vol. 12, no. 2, pp. 145-148, 2007.

H. A. Jlala, J. L. French, G. L. Foxall, J. G. Hardman, and
N. M. Bedforth, “Effect of preoperative multimedia in-
formation on perioperative anxiety in patients undergoing
procedures under regional anaesthesia,” British Journal of
Anaesthesia, vol. 104, no. 3, pp. 369-374, 2010.

L. Bailey, “Strategies for decreasing patient anxiety in the
perioperative setting,” AORN Journal, vol. 92, no. 4,
pp. 445-460, 2010.

F. Calderén-Ochoa, A. Mesa Oliveros, G. Rincén Plata, and
I. Pinto Quinones, “Effectiveness and safety of exclusive spinal
anesthesia with bupivacaine versus femoral sciatic block
during the postoperative period of patients having undergone
knee arthroscopy: systematic review,” Colombian Journal of
Anesthesiology, vol. 47, no. 1, pp. 57-68, 2019.

U. Nilsson, M. Jaensson, K. Dahlberg, and K. Hugelius,
“Postoperative recovery after general and regional anesthesia
in patients undergoing day surgery: A mixed methods study,”
Journal of PeriAnesthesia Nursing, vol. 34, no. 3, pp. 517-528,
2019.

S. Orbach-Zinger, Y. Ginosar, J. Elliston et al., “Influence of
preoperative anxiety on hypotension after spinal anaesthesia
in women undergoing Caesarean delivery,” British Journal of
Anaesthesia, vol. 109, no. 6, pp. 943-949, 2012.

W. Roth, S. Doberenz, A. Dietel et al., “Sympathetic activation
in broadly defined generalized anxiety disorder,” Journal of
Psychiatric Research, vol. 42, no. 3, pp. 205-212, 2008.

C. D. Spielberger, R. L. Gorsuch, R. Lushene, P. R. Vagg, and
G. A. Jacobs, Manual for the State-Trait Anxiety Inventory,
Consulting Psychologists Press, Palo Alto, CA, USA, 1983.
P. R. Bromage, “A comparison of the hydrochloride and
carbon dioxide salts of lidocaine and prilocaine in epidural
analgesia,” Acta Anaesthesiologica Scandinavica, vol. 9,
no. sl16, pp. 55-69, 1965.

J. Cwik, “Postoperative considerations of neuraxial anesthe-
sia,” Anesthesiology Clinics, vol. 30, no. 3, pp. 433-443, 2012.
B. Veering, “Chapter 56. Regional anesthesia in the elderly,” in
NYSORA Textbook of Regional Anesthesia and Acute Pain
Management, A. Hadzic, Ed., McGraw-Hill, New York, NY,
USA, 2007.

F. G. Graeff and H. Zangrossi, “The hypothalamic-pituitary-
adrenal axis in anxiety and panic,” Psychology ¢ Neuroscience,
vol. 3, no. 1, pp. 3-8, 2010.

D. Cuhadar and G. Karadag, “Determination of anxiety levels
of both patients undergoing coronary angiography and their
relatives,” Health and Society, vol. 16, pp. 56-62, 2006.

A. Tasdemir, A. Erakgun, M. N. Deniz, and A. Certug,
“Comparison of preoperative and postoperative anxiety levels
with state-trait anxiety inventory test in preoperatively in-
formed patients,” Turkish Journal of Anaesthesiology and
Reanimation, vol. 41, pp. 44-49, 2013.

M. Nakasuji, S. H. Suh, M. Nomura et al., “Hypotension from
spinal anesthesia in patients aged greater than 80 years is due
to a decrease in systemic vascular resistance,” Journal of
Clinical Anesthesia, vol. 24, no. 3, pp. 201-206, 2012.

H. Hyderally, “Complications of spinal anesthesia,” Mount
Sinai Journal of Medicine: A Journal of Translational and
Personalized Medicine, vol. 69, no. 1-2, pp. 55-56, 2002.

(19]

(20]

(21]

(22]

(23]

(24]

T. Tsai and R. Greengrass, “Chapter 13. Spinal anesthesia,” in
NYSORA Textbook of Regional an Sthesia and Acute Pain
Management, A. Hadzic, Ed., McGraw-Hill, New York, NY,
USA, 2007.

I Kipeli, U. Kuyrukluyildiz, S. Tas, N. Bircan Ocak, and
A. Alagol, “Comparison of the effects of regional anesthesia/
peripheral nerve block and general anesthesia on preoperative
anxiety,” Turkiye Klinikleri Journal of Anesthesiology Rean-
imation, vol. 14, no. 1, pp. 1-6, 2016.

D. Maheshwari and S. Ismail, “Preoperative anxiety in pa-
tients select in geither general orregional anesthesia for
elective cesarean section,” Journal of Anaesthesiology Clinical
Pharmacology, vol. 31, no. 2, pp. 196-200, 2015.

H. K. Deliktas, T. Acikgoz, and S. Celik, “The effect of waiting
periods for premedication room on the anxiety levels of
scheduled elective surgery patients,” The Medical Bulletin of
Sisli Etfal Hospital, vol. 51, no. 4, pp. 283-292, 2017.

W. Romanik, A. Kanski, P. Soluch, and O. Szymanska,
“Preoperative anxiety assessed by questionnaires and patient
declarations,” Anestezjologia Intensywna Terapia, vol. 41,
no. 2, pp. 94-99, 2009.

N. H. Badner, W. R. Nielson, S. Munk, C. Kwiatkowska, and
A. W. Gelb, “Preoperative anxiety: Detection and contributing
factors,” Canadian Journal of Anaesthesia, vol. 37, no. 4,
pp. 444-447, 1990.

85UBD 17 SUOWILLIOD A1) 8|edldde 3y} Ag peusenob 818 S3pie VO ‘SN JO s3I o ARIg1T8UIUO /B UO (SUORIPLCD-PUR-SWIBH L0 A8 | IMATe1q 1 BUIIUO//SANY) SUORIPUOD pUe SIS | 34} 89S *[SZ02/0T/TT] Uo AiqIT8ullUO 3|1 ‘PIY S0USPIAT SURILD0D ASsin L AQ 0822288/¥202/SSTT OT/I0p/W0d A | i AReIq1feu 1 U0//SARY WOl papeo|umoq ‘T %202 ‘SLSE



	The Effect of Preoperative Anxiety on Motor and Sensory Block Duration and Effectiveness in Spinal Anesthesia
	1. Introduction
	2. Materials and Methods
	2.1. Statistical Analysis

	3. Results and Discussion
	3.1. Results
	3.2. Discussion
	3.3. Limitations

	4. Conclusions
	Data Availability
	Ethical Approval
	Consent
	Conflicts of Interest
	Authors’ Contributions
	References




