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Abstract

The term unilateral spinal anaesthesia (UNLSPA) is used when the block is off the operating side only and the block is
absent on the non-operative one. Unilateral block affects the sensory, motor and sympathetic functions on the operative
side only. It camwood make done with the tolerant put in the parallel position Eventually Tom's perusing the hypobaric or
hyperbaric results organization under the subarachnoid Furthermore offers the points of interest of a spinal square without
the average unfriendly side impacts seen with An reciprocal piece. UNLSPA will be likewise profitable giving that's only
the tip of the iceberg profound Also longer enduring piece for lesquerella hemodynamic impacts Furthermore makes it finer
for patients for cardiovascular danger figures because of absence of hypotension. UNLSPA is the vast majority regularly
utilized Previously, easier appendage surgeries particularly Previously, unsafe wander patients. UNLSPA offers absense of
pain and operating states Similarly as useful as standard spinal strategy Previously, outpatient planned for bring down
abdominal surgery. Survey from claiming one-sided spinal anesthesia and its favorable circumstances particularly better
than reciprocal spinal anesthesia.

Keywords: UNLSPA, Hypotension, Lower limb and day surgery.

1. Introduction 2. 1 Historical backdrop of one-sided spinal

Spinal anesthesia (SA) might have been firstly
performed Eventually Tom's perusing dr admirable
casket for 1899 by intrathecal organization of cocaine. Sa
produces a reversible passing about sensation
Furthermore engine work Eventually Tom's perusing
infusion from claiming little sums for nearby analgesic
under those subarachnoid space bringing about
hemodynamic Also respiratory progressions [1].

An customary UNLSPA strategy camwood bring
about a engine hemi-block Furthermore a tactile square
to you quit offering on that one side which brings about
an unequal dissemination about spinal piece the middle
of the worked Also non-operated sides in the patients [2].

UNLSPA will be restricted Toward the hypobaric
alternately hyperbaric results organization under the
subarachnoid should one side of the physique with the
tolerant put in the parallel position [3].

This brings about fewer hemodynamic side impacts
for higher solidness of cardiovascular system, finer
tolerant acceptance, expanded postoperative autonomy,
less demanding nursing Throughout What's more
following the system What's more lessened delay
Previously, tolerant release [4].

UNLSPA will be The greater part regularly utilized
in easier appendage surgeries Toward confinement from
claiming specific nerve square of the applicable
appendage which brings about All the more fulfilled
patients, lesquerella urinary retention, exceptional
motility Throughout recuperation [5].

2. One-sided spinal anesthesia

One-sided spinal anesthesia alludes all the to
prohibitive square should operating side just and the
agent side will make reliant side and nonattendance for
square for non-operative person [6].

One-sided square may be habitually utilized within
easier appendage surgery At could make likewise
utilized Previously, bring down abdominal surgery as
one-sided inguinal hernioplasty particularly for a
outpatient setting [7].

anesthesia

The initial portrayal of the utilization of segmental
spinal anesthesia might have been performed Toward
Jonnesco 1909, endeavoring should limit those degree of
physical Also thoughtful loss of motion of the agent side
main with nonattendance of square ahead non-operative
side [1].

UNLSPA might have been 1st attained done 1947
Also today it will be completely recognized, protected
Also useful strategy should execute On high danger
patients undergoing easier appendage surgeries [6].

One-sided spinal absense of pain with person side of
the muscle to with the tolerant set in the parallel position
will be restricted Eventually Tom's perusing the
hypobaric or hyperbaric results organization under the
subarachnoid [3].

2. 2 Life systems

The spinal line will be encompassed in the hard
vertebral trench Eventually Tom's perusing three
membranes. From those inside of the outside, these are
those pi-meson mater, the arachnoid mater, and the dura
mater. The space of enthusiasm toward spinal anesthesia
may be the subarachnoid space that lies between the pi-
meson and the arachnoid. In this space are those
cerebrospinal liquid (CSF), spinal nerves, a trabecular
organize the middle of the two membranes, blood vessels
that supply the spinal cord, and the parallel extensions of
the pi-meson mater, the dentate ligaments [1].

2. 3 Cerebrospinal liquid (CSF)

CSF is an acceptable liquid that fills the subarachnoid
space. The CSF is answerable for security of the
cerebrum Also spinal line. Those CSF will be An
determinant of the impacts from claiming intrathecally
administered substances in light of every last one of
medications injected under those subarachnoid space
need aid weakened in the CSF preceding arriving at their
focus in the spinal line. It need been noted that those
volume from claiming CSF will be a standout amongst
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the practically critical factors influencing those level
from claiming tactile square What's more span for spinal
anesthesia playing a essential part to picking the baracity
for neighborhood analgesic result [9].

2. 4 Position

The moderate organization about low doses from
claiming hypobaric Also hyperbaric results What's more
administering the tolerant to parallel decubitus for 15-30
min comes about in, virtually, An confined appropriation
of the worked side, In this way handling surgical square
just Previously, you quit offering on that one side [1].

2.5 Needles

Kind What's more gage of the needle would of the
practically vital Components on make recognized. An
helter skelter victory rate with one-sided spinal square
might have been news person for 20 gage (G) What's
more 22G, What's more 29G needles. When An fluid
will be injected through An needle, those pace from
claiming organization may be essential will focus if
those stream will make laminar alternately turbulent.
Those moderate infusion is related with a more
stupendous pervasiveness from claiming one-sided spinal
piece [10].

2. 6 Concentration

Volume Furthermore dosage from claiming analgesic
result. In the parallel decubitus position, concentration,
volume, Furthermore measurements from claiming
neighborhood analgesic result injected under those
subarachnoid space will a chance to be strictly identified
with getting focus gradient the middle of the subordinate
side and the nondependent [1].

Investigations meant at figuring out those impact
about these three reliant variables ahead blck stature
would was troublesome should behavior and decipher in
light of it will be not could be allowed to progress one
variable without all the while evolving in turn.
Nonetheless, it will be could be allowed with draw
exactly finishes viewing those impact from claiming
these variables ahead piece tallness [11].

2. 7 Rate of infusion

Diverse needle gauges bring distinctive inward
diameters prompting diminishing clinched alongside
rates about stream with A large portion the interior
breadth of the needle brings about a stream rate 4 times
bring down. Those moderate infusion will be related with
An higher accomplishment for one-sided spinal piece
[10].

2. 8 Decision of additives
Lipophilic opioids Also low-dose clonidine could a
chance to be utilized as intrathecal adjuncts, Be that as
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some other operators similar to (adrenaline, neostigmine,
morphine) need aid not suitableness because of deferred
home release or side impacts. Fentanyl (10-25 pg)
alternately sufentanil (10 pg) need been utilized with
diverse neighborhood anaesthetics effectively [10].

3. Favorable circumstances

What's more Hindrances for one-sided spinal
Anesthesia:. 3. 1 preferences. When UNLSPA might
have been performed utilizing a low-dose, low-volume
What's more low-flow infusion technique, it gives
sufficient sensory-motor square What's more serves with
attain stable hemodynamic parameters What's more
patients were more fulfilled by this procedure in
examination of the customary approach [11].

3. 1 Hemodynamic progressions

ULSPA is An straightforward specialized foul ability
that camwood provide An preferential soporific
dissemination about spinal piece of the agent webpage
for insignificant doses of nearby sedative with
hemodynamic Dependability though contrasted with the
individuals patients with reciprocal spinal anesthesia [6].

UNLSPA utilizing 0. 5% bupivacaine may be An
standard Also successful local anesthesia technobabble
done confining thoughtful square On the whole high
hazard patients including geriatric patients. Negligible
haemodynamic progressions taking after this procedure
may be watched [12].

UNLSPA for a low dosage (7. 5 mg) set volume (1. 5
mL) induces addition tactile Furthermore engine square
with improper level for absense of pain for easier
appendage surgery. This method will be a great elective
from claiming routine spinal What's more accomplishes
stable hemodynamics, especially clinched alongside
elderly ASA population II/IV and patients with low
launch capacity [5].

In examination the middle of two bunches (within
effect) there might have been statistically huge Contrast
in the haemodynamic transforms (systolic blood
pressure, mean blood pressure, diastolic Circulatory
strain and pulse) starting with pre-anaesthesia readings.
Intend examination the middle of gatherings to
haemodynamic transforms were not statistically
noteworthy during pre-anaesthesia that point then
afterward from 1st minute with recuperation room,
statistically noteworthy distinction might have been
found toward every time interim the middle of
aggregations. Systolic blood pressure, imply Circulatory
strain Also diastolic pulse in bunch An (UNLSPA) were
All the more created over bunch b (SA) same time pulse
perusing done bunches b were additional made afterward
assembly An. The break-up from claiming each
parameter perusing may be demonstrated in Tables i — iv
[13].
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Table (1) Comparison of mean systolic blood pressure between unilateral and bilateral groups with respect to time [13].

Systolic blood pressure (mmHg) Bilateral Unilateral
n=230 n=230 p-values
n Mean + SD n Mean + SD

Pre-anaesthesia 30 140.27 £ 7.36 30 139.33 £6.97 0.616
1 minutes 30 129.93 +9.23 30 136.57 + 6058 0.002*
5" minutes 30 117.63 +11.17 30 132.83+7.28 0.0001*
15" minutes 30 110.33 £7.50 30 124.37 +8.29 0.0001*
30" minutes 30 103.27 +5.41 28 117.54 +9.88 0.0001*
45" minutes 22 103.32 + 3.63 18 110.94 +9.89 0.002*
60" minutes 14 101.57 +3.25 15 109.27 +7.17 0.001*
75" minutes 10 99.70 +3.74 8 106.00 + 6.36 0.021*
Recovery room 30 101.17 £3.37 30 110.13 £ 7.77 0.0001*

Table (2) Comparison of diastolic blood pressure between unilateral and bilateral groups with respect to time [13].

Diastolic blood pressure (mmHg) Bilateral Unilateral
n =30 n =30 p-values
n Mean + SD n Mean + SD

Pre-anaesthesia 30 83.87£7.98 30 80.43+£8.13 0.104

1% minutes 30 75.37 £ 8.16 30 77.90+7.79 0.022*

5" minutes 30 66.73£7.78 30 74.73 £6.98 <0.001*

15" minutes 30 62.10 £5.89 30 68.97 + 6.45 <0.001*

30" minutes 30 58.43 £ 6.63 28 65.32 +£6.98 <0.001*

45" minutes 22 59.14 £4.18 18 62.56 + 6.37 0.048*

60™ minutes 14 57.79 +3.47 15 61.80 +5.13 0.021*

75" minutes 10 56.20 + 4.57 8 59.63 +4.98 0.014*

Recovery room 30 55.67 +4.53 30 61.07 £4.78 <0.001*

Table (3) Comparison of mean pulse between groups with respect to time [13].
Pulse beats \ minute Bilateral Unilateral
n=230 n=230 p-values
n Mean + SD n Mean + SD

Pre-anaesthesia 30 86.20 + 6.85 30 84.93 £9.00 0.542
1% minutes 30 90.03 +7.83 30 85.87£9.21 0.064
5" minutes 30 87.40 £9.84 30 83.07 £8.37 0.071
15" minutes 30 81.57 +8.58 30 78.07+£9.30 0.135
30" minutes 30 76.63 £9.08 28 7493 +£8.24 0.458
45" minutes 22 72.36 £18.14 18 72.89 £5.16 0.906
60" minutes 14 76.43 £12.40 15 71.40 £ 4.64 0.154
75" minutes 10 73.90 £ 12.68 8 68.75 +4.03 0.288
Recovery room 30 71.60 + 8.63 30 70.10 +7.58 0.477

3.2 Urine retention

Kamphuis et al. News person that bladder capacity
stayed impeded until the piece needed regressed of the
third sacral section. There might have been no urinary
maintenance for UNLSPA being administered with An
low dosage from claiming bupivacaine [14].

Shrestha et al accounted that the utilization about
short-acting nearby anesthetics, low dosage Also
UNLSPA appears to be should a chance to be preferred
to recuperation for urinary bladder capacity [15].

3. 4 Occasion when devouring

UNLSPA obliges a touch more drawn out preparation
run through over that from claiming reciprocal spinal,
Anyway it will be even now a ideal soporific procedure
to geriatric patients in THR. By the accurate degree for
these gainful comes about need not yet been
unmistakably characterized [16].

4. Employments from claiming one-sided spinal
anesthesia

Different methods bring particular necessities to
particular spinal anesthesia, including methods for
person more level limit What's more Hernial repair shed

[1].

4. 1 Methods to one easier limit

One-sided spinal square accomplishes stable
hemodynamics, especially for elderly What's more ASA
class II/1V patients. It Additionally brings about fast
recuperation and more excellent fulfillment Around
outpatients, furthermore with keeping unnecessary nerve
piece in the contra parallel appendage [11].

One-sided spinal piece for bupivacaine might be
proposed to knee arthroscopy What's more foot surgery.
An dependable piece for surgery utilizing a tourniquet
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might a chance to be processed for 4-7. 5 mg from
claiming hyperbaric bupivacaine [17].

UNLSPA might be utilized for inguinal hernia repair,
brings about confined autonomic square What's more
may be supportive to high hazard patients [18].

Nesek adam et al reasoned that for hypertensive
patients undergoing surgery for varicose veins, one-sided
spinal anesthesia may be connected with insignificant
hemodynamic transforms and is a engaging elective with
reciprocal spinal anesthesia in this aggregation about
patients [19].

4. 2 inguinal hernia repair shed

UNLSPA may be broadly utilized these days to one-
sided inguinal hernia repair, giving powerful tangible
Also engine barricade. Restricting those square of the
agent side prompts prepare secondary quality, long -
duration analgesia, for insignificant haemodynamic
unfriendly occasions [20].

An larger amount of tactile piece is required over On
single-extremity methods. Expanding the measurement
about long-acting neighborhood anesthetics will, delay
voiding Furthermore further home-readiness [21].

4. 3 An tolerant with osteogenesis imperfecta (Ol)

UNLSPA with altered nearby sedative appears on a
chance to be the ideal soporific strategy On patients
anguish from osteogenesis imperfecta (Ol). It turns out
with be An sheltered What's more satisfactory method
Previously, disconnected traumas of more level
extremities treating best those traumatized, agent side,
with a little measurement from claiming hyperbaric
nearby analgesic What's more essentially more
diminutive hemodynamic lopsidedness giving work to a
stable  cardiovascular  profile  with  negligible
hemodynamic Unsettling influence [22].

Anesthesia management for patients for Ol may be
impacted Eventually Tom's perusing existing together
orthopedic deformities and defenselessness on crack
Throughout those preoperative period. Different
challenges incorporate cardiovascular abnormalities,
impeded platelet capacity Also rarely, additional skeletal
manifestations, inclination with create hyperthermia for
suspected challenging aviation route because of the
restricted portability from claiming cervical spine and
short neck. Kyphoscoliosis Furthermore pectus
carinatum might diminish indispensable limit What's
more Might prompt expanded hazard of respiratory
challenges under general anesthesia [23].

4. 4 one-sided spinal anesthesia encounter done

An Supercentenarian. Agdistis is by and large
acknowledged a free danger figure to surgical difficulties
Furthermore passing. Elderly patients often bring
accompanying medicinal problems, Also practical ability
of organs declines for agincourt. As the geriatric
populace increases, age-associated occasions for
example, such that hip crack Additionally increments.
The utilization of a single-shot one-sided spinal square
for a particular mixture for bupivacaine Also fentanyl in
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two centenarian ladies is presented, those to start with
the event constantly a 109-year of age and the second, a
102-year of age [23].

4. 5 one-sided spinal aesthesia

On high hazard tolerant. A large number
investigations have demonstrated that cardiovascular list
values need aid considerably that's only the tip of the
iceberg stable for UNLSPA over in reciprocal sa. There
will a chance to be main little diminish to blood vessel
blood weight Furthermore heart rate. Those fall in pulse
will a chance to be altogether low (5% vs. 20% in
accepted SA) [24].

One-sided spinal piece could make utilized for more
level appendage surgery for patients the place graded
epidural anesthesia (EA) required fizzled What's more
genaeral anesthesia (GA) is contraindicated. Objectives
Throughout anesthesia over patients with extreme aortic
stenosis (AS) are upkeep of ordinary sinus rhythm,
sufficient vascular volume, Furthermore higher systemic
vascular safety (SVR) for Combative utilization of a-
adrenergic operators [25].

5. Summary

Spinal anesthesia produces a reversible reduction
about sensation Furthermore engine work Eventually
Tom's perusing infusion of little sums about nearby
analgesic under the subarachnoid space. This might bring
about hemodynamic Furthermore respiratory transforms.

One-sided spinal absense of pain on one side of the
particular figure for those tolerant set in the parallel
position could be completed by the hypobaric alternately
hyperbaric results organization under the subarachnoid.

A one-sided spinal anesthesia system brings about An
engine hemi-block Also An tangible square on one side
which brings about a deviated circulation of spinal piece
between the worked and non-operated sides in the
patients. This brings about fewer hemodynamic side
impacts  with  higher  Strength  from  claiming
cardiovascular  system, finer tolerant acceptance,
expanded postoperative autonomy, less demanding
nursing Throughout What's more following the system
What's more decreased delay over tolerant release. .
Confined spinal piece abatements those development of
the surgical barricade of the side being worked and
support the anesthesia to a period perfect with the
system.

There are factors for example, sort Also gage of the
needle, thickness of the nearby analgesic relative of the
CSF, position of the patient, speed about organization of
the solution, Furthermore dose/concentration/ volume of
the soporific result must a chance to be recognized
Throughout one-sided pieces.

One-sided spinal anesthesia may be The majority
regularly utilized in easier appendage surgeries Toward
confinement of specific nerve piece of the applicable
appendage which brings about that's only the tip of the
iceberg fulfilled patients, lesquerella urinary retention,
finer motility Throughout recuperation.

Benha Journal Of Applied Sciences, Vol.(5) Issue(3) Part (2) (2020)

www.manaraa.com



S.1.Saad, E.A.Shaboob and H.A.Elbagary

205

References

[1] L.E. Imbelloni, Spinal hemianesthesia, Unilateral and
posterior. Anesthesia, essays and researches.Vol. 8 (
3), PP.270, 2014.

[2] B. Bittner, A. Mansur, M. Bauer, J. Hinz and 1.
Bergmann, Unilateral spinal anesthesia: Literature
review and recommendations. Der Anaesthesist. Vol.
65(11), PP.847-865, 2016.

[3] J. Viscasillas, S. Sanchis-Mora, C. Seymour and P.
LafuentE, Spinal anesthesia with hypobaric
ropivacaine and morphine in a cat with a unilateral
pelvic fracture." J Vet Sci Med Diagn. Vol. 4(5),
PP.2, 2015.

[4] A. Casati, G. Fanelli, Restricting spinal block to the
operative side: why not?. Regional anesthesia and
pain medicine. Vol. 29(1), PP.4, 2004.

[5] M.M. Rahman, M.M.H. Munir, S.A. Shaheen.
Haemodynamic Effects and Complications of
Unilateral Spinal versus Standard Spinal Anesthesia
in Elderly with Low Ejection Fraction Undergone
Lower-Limb Surgery. Delta Medical College
Journal. Vol. 5(1), PP.20-24, 2017.

[6] P.K. Devulapalli, S.R. Bathula, G.S. Kumar,
Unilateral spinal anaesthesia (UNLSPA) in high risk
patient (hypertension+ ASD) posted for orthopedic
surgery: a case report. Journal of Evolution of
Medical and Dental Sciences. Vol. 4(42), PP.7422-
7427, 2015.

[71 M. Al Malyan, C. Becchi, S. Falsini, P. Lorenzi.,
Role of patient posture during puncture on
successful unilateral spinal anaesthesia in outpatient
lower abdominal surgery. European journal of
anaesthesiolog.Vol. 23(6), PP.491-495, 2006.

[8] I. Bergmann, B. Hesjedal, T.A. Crozier, R. Pdschl,
M. Bauer, J. M. Hinz, and B. Biittner, Selective
unilateral spinal anaesthesia for outpatient knee
arthroscopy using real-time monitoring of lower
limb sympathetic tone. Anaesthesia and intensive
care. Vol. 43(3), PP.351-356, 2015.

[9] M.T. Gudin, R. Lo6pez-Vicente and E. Ortigosa,
Neuraxial blockade: subarachnoid anesthesia.
In Essentials of Regional Anesthesia.\VVol.110,
PP.213-232, 2018.

[10] H.M. Goma, J.C. Flores-Carrillo and Victor
Whizar-Lugo, Spinal additives in subarachnoid
anaesthesia for cesarean section. Topics in Spinal
Anaesthesia.\VVol.99,pp.67, 2014.

[11] S.M.M. Tekye and M. Alipour, Comparison of the
effects and complications of unilateral spinal
anesthesia versus standard spinal anesthesia in
lower-limb orthopedic surgery. Revista Brasileira de
Anestesiologia. Vol. 64(3), PP.173-176, 2014.

[12] S.K. Sharma,S .Ahmad and S. Kumar, A
comparative study of efficacy and safety of
ultrasound-guided Transversus Abdominis Plane
(TAP) block with unilateral spinal anaesthesia for
inguinal hernia repair in geriatric patients.
JOURNAL OF EVOLUTION OF MEDICAL AND
DENTAL SCIENCES-JEMDS.Vol.85 (100)
PP.7356-7360, 2016.

[13] M.N. Akhtar, S. Tarig, N. Abbas and G. Murtaza,
Comparison of haemodynamic changes in patients
undergoing  unilateral and bilateral  spinal
anaesthesia. J Coll Physicians Surg Pak. Vol. 22( 12)
, PP.747-50, 2012.

[14] E.T. Kamphuis, P.W. Kuipers, and C.J. Kalkman,
The effects of spinal anesthesia with lidocaine and
sufentanil on lower urinary tract
functions."Anesthesia & Analgesia. Vol. 107(6),
PP.2073-2078, 2008.

[15] [R.R. Shrestha, B.D. Jha and R.B. Rana, Unilateral
spinal anesthesia using low dose hypobaric
bupivacaine. Postgrad. med. j, Vol. 8(1), PP.121-
130, 2008.

[16] L. Zhu, C. Tian, M. Li, M.Q. Peng, K.L. Ma et al ,
The stress response and anesthetic potency of
unilateral spinal anesthesia for total Hip
Replacement in geriatric patients. Pak J Pharm
Sci. Vol. 27(6), PP.2029-2034, 2014.

[17] D. Malhotra , S.D. Gupta, Is spinal anaesthesia
useful in day surgery. JK Science. Vol. 10( 2),
PP.58-61, 2008.

[18] F.A. Khan, S. Sabbar, J. Ahmad , A. Sattar,
Comparison of haemodynamic changes in unilateral
and conventional spinal anaesthesia. Pak J Surg. Vol.
26 (2), PP.130-133, 2010.

[19] V. Nesek Adam, E. GRIZELJ STOICIC, V.
Mrsié,et al, unilateral spinal anesthesia for varicose
vein surgery in hypertensive patients. Periodicum
biologorum. Vol.113(3), PP.349-353, 2011.

[20] M.C. Mandal, S. Das, S. Gupta , et al.,
Paravertebral block can be an alternative to
unilateral spinal anaesthesia for inguinal hernia
repair. Indian journal of anaesthesia.Vol. 55(6),
PP.584, 2011.

[21] J.R. Yoos, D.J. Kopac, Spinal 2-chloroprocaine: a
comparison with small-dose bupivacaine in
volunteers. Anesthesia & Analgesia. Vol. 100(2),
PP.566-572, 2005.

[22] S. Baranovic, 1.Z. Lubina, T. Vlahovic, et al.,
Unilateral spinal anaesthesia in a patient with
Osteogenesis Imperfecta with a lower leg fracture: a
case report. Injury. Vol.107( 44), PP.S49-S51, 2013.

[23] F. Tosun, M. Ozen, C. Tatar ,et al ., Unilateral
spinal anesthesia experience in a supercentenarian. A
& A case reports, Vol. 5(7), PP.117-118, 2015.

[24] N. ljaz, K. Ali, F. Afzal , et al ., comparison of
haemodynamic effects of unilateral versus bilateral
spinal anaesthesia in adult patients undergoing
inguinal hernia REPAIR. Biomedica, Vol. 29(4),
2013.

[25] N. Dhawan, V.K. Sharma ,R. Nair, Successful use
of unilateral spinal block after failed epidural block
in a patient with severe aortic stenosis. Medical
journal, Armed Forces India. Vol. 72(1), PP.S111,
2016.

Benha Journal Of Applied Sciences, Vol.(5) Issue(3) Part (2) (2020)

www.manaraa.com


https://scholar.google.com/citations?user=-6H_P_QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=do-UsRAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=UFgVuA0AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=jWvqjY8AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=5_UMEH4AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=I2nR5vIAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=MXWM7j0AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=GnCJ-8wAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=KYL4WHcAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=IuflND8AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=_6XKYtcAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=H57tVZIAAAAJ&hl=en&oi=sra

