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ABSTRACT

Selective dorsal rhizotomy is one of the methods used for surgical correction of spasticity in the muscles
of the lower limbs with high level of evidence among the patients with cerebral palsy. At the same time,
the long-term positive results after surgery can be achieved only when combining surgical treatment with
rehabilitation activities. The provided literature review contains a historic reference on the development
of the technology along with the current data on the efficiency of surgical intervention with the analyzed
research results in terms of the methods and the specific features of rehabilitation among the patients
with the diagnosis of cerebral palsy after selective dorsal rhizotomy. Just like other treatment methods,
selective dorsal rhizotomy does not exclude the probability of developing complications, but the individual
approach during the course of combined, long-term and intensive rehabilitation, as well as following
the clinical protocols, can minimize these risks. Stable improvement of motor functions, as well as an
increase in the quality of life among patients after selective dorsal rhizotomy and combined rehabilitation

courses, confirm the efficiency and the perspectivity of this method.

Keywords: cerebral palsy; selective dorsal rhizotomy; spasticity; rehabilitation; physical therapy.

For citation:

Kurmanova DB, Turuspekova ST, Lisnic VS, Mukhambetova GA, Demesinova BK, Mamashayev NK.
Selective dorsal rhizotomy in cerebral palsy: the efficiency and the specific features of rehabilitation.
Journal of Clinical Practice. 2025;16(1):57-63. doi: https://doi.org/10.17816/clinpract633407

Submitted 12.06.2024

Accepted 25.12.2024

Published online 19.01.2025

INTRODUCTION

In the Republic of Kazakhstan, just like worldwide,
cerebral palsy takes one of the leading places among
the incapacitating diseases in children and adolescents.
As of the year of 2022, the number of disabled children
aged 0-17 years in Kazakhstan was 104,260, of which
there were 61,047 boys and 43,213 girls. In 29% of the
cases, the causes of cerebral palsy were the diseases
of the nervous system. Thus, according to data from
the Bureau of National Statistics under the Agency
for Strategic Planning and Reforms of the Republic of
Kazakhstan, in 2022, a total of 14,387 children were
registered with newly developing disability, of which
8,497 were boys and 5,890 were girls’ 2. Worldwide,

' Biro Statistik Nasional Badan Perencanaan Strategis dan
Reformasi Republik Kazakhstan [Internet]. Jumlah anak
penyandang disabilitas dari usia 0-17 tahun inklusif. Available
from: http://bala.stat.gov.kz/chislennost-detej-invalidov-ot-0-
do-17-let-vklyuchitelno. Accessed: 15.01.2025. (In Russ.)

2 Kementerian Kesehatan Republik Kazakhstan [Internet]. Koleksi
statistik “Kesehatan penduduk Republik Kazakhstan dan kegiatan
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each 1,000 of newborns has 2 to 3 cases of cerebral
palsy [1]. The spasticity in this type of disease is
the predominant type of motor activity impairment
(85.8%) [2].

The basis of the pathogenetic mechanism of
developing spasticity is the loss of inhibitory control
(the disinhibition) over the segmental motor mechanisms
on the side of the central neurons and spinal reflexes
up to the complete disinhibition of the latter. In cases
of spastic diplegia, the hypertone in the lower limbs
is more pronounced comparing to upper limbs. The
research works with the participation of 1,050 children
with the diagnosis of cerebral palsy have studied
the spasticity of separate muscles in the lower limbs
before and after treatment: the evaluation included
the tone of the hip adductor muscle, the hip flexor

organisasi perawatan kesehatan pada tahun 2022”. Available
from:  https:/www.gov.kz/memleket/entities/dsm/documents/
details/583047?lang=ru. Accessed: 15.01.2025. (In Russ.)
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HAYYHbI OB30P

CENNEKTUBHAA AOPCAJIbHAA PU3OTOMUA
NMPU LEPEBPAJIbHOM NMAPAJINME: SOOEKTUBHOCTDb
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AHHOTALUMUSA

CenekTvuBHasi gopcasibHasi pu30TOMUsT — OAWH M3 METOAOB OrepaTViBHON KOPPEKUUU CrnacTuy-
HOCTY MbILLL] HUXHUX KOHEYHOCTEN C BbICOKMM YPOBHEM [0OKa3aTesIbHOCTU y nauymeHToB C Liepeb-
pasibHbIM rapaan4yoMm. Bmecte ¢ TemM JOIrOCPOYHbIE NOOXKUTE/IbHbIE PE3Y/IbTaThkl MOC/E oriepayum
MOryT 6bITb JOCTUrHYThI TOJIbKO Py KOMOVHaUUU OrnepaTyuBHOrO JI€HEHUsT C peabuinTaynoHHbIMU
meponpusTuamu. B npegcraBneHHoM o63ope nntepaTtypbl AaHa NCTOpUYecKasl cripaBka O cosja-
HUM TEXHOJI0rnn, rnpuBeneHbl COBPEMEHHbIE AaHHbie 06 3HEKTUBHOCTY OriepatuBHOro BMeLla-
Te/IbCTBa, NMpoaHaan3upoBaHbl Pe3y/ibTaTbl NCC/IeA0BaHUN KacaTte/lbHO MEeTO4O0B M OCOBEHHOCTEMN
peabunautaymn naymeHToB C AnarHo30M LepebpasbHOro napasamnda rnocse CeseKTUBHOM [opcalib-
Hou pusoTomun. Kak v gpyrue MeTofbl JIEHeHUS, CEJIEKTUBHAs AopcasibHas pu3oTOMUS HE UCKJIHO-
4YaeT BEPOSITHOCTU OCJIOXKHEHWUN, HO WHAWBUAYasIbHbIA MOAX04 MPY pOBEAEHUN KOMIIIEKCHOW,
rMpOAO/IKUTENIbHON Y MHTEHCUBHOW peabunntaymu, a TakXxe COO/IAEHNE KIIMHUYECKUX MPOTOKO-
JI0B CMOCOBHbI MUHUMU3NPOBAaThb 3TU PUCKN. CTONKOE YiyHLUeHNe ABUratesibHbIX (OyHKUM, a Tak-
)K€ r0BbILLEHNE YPOBHS Ka4eCTBa XXN3HU MNaLnNeHTOB MOC/Ie CEIEKTUBHOM [0opCcasibHON pU30TOMUMN
U KOMIJIEKCHbIX KYpPCOB peabunutaymy rnoaTBepX[arT 3G@GEKTUBHOCTb U NepPCrneKTUBHOCTb
HAaHHOU MEeTOANKMN.
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muscles, the popliteal tendons of hip muscles (the
biceps, the semimembranous and the semitendinous
muscles of the posterior surface of the hip), the rectus
femoris muscle, the knee extensor/flexor muscles, the
gastrocnemius and the soleus muscles. It was shown
that the spasticity in the lower (560 patients; 53.3%)
and upper (490 patients; 46.7%) limbs decreases the
quality of life among the patients, which especially
affects the possibilities of unsupported movement or
walking using special aids [3-6].

The methods of correcting the muscle hypertonus
in cases of cerebral palsy can be divided into the
conservative and the surgical ones. The operative

methods include the intrathecal implantation of the
Baclofen pump, the selective dorsal rhizotomy (SDR)
and orthopedic surgeries [4-9].

The attitude to the SDR worldwide is ambiguous as
of today: some countries are actively implementing it
into clinical practice, others use it in single cases or do
not use at all. This being said, in 2021, the results of
a research were published, in which comparison was
made for the use of three methods for correcting the
spasticity in cases of cerebral palsy — the SDR, the
injections of botulinal toxin A and the intrathecal therapy
with Baclofen — in various European countries. The
highest number of the SDR was performed in Scotland
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(59 surgeries) and Sweden (45 surgeries), with Sweden,
besides using the SDR, actively using the injections of
botulinal toxin A (646 procedures) and the intrathecal
therapy with Baclofen (84 procedures). At the same
time in Finland and Iceland, there were no registered
cases of using the SDR [10]. In Kazakhstan, the SDR
method is included into the current clinical protocol of
treating cerebral palsy?, but the research works on the
rates of using this surgery were not carried out yet in
the republic.

SELECTIVE DORSAL RHIZOTOMY:

THE HISTORY AND THE PRESENT DAYS

The first description of the clinical use of the SDR is
dated 1908, when one of the founders of the German
and Global Neurosurgery Otfrid Foerster has first
carried out four lumbosacral dorsal rhizotomies. Later
he has published a report containing the data about
26 patients, 3 of which have deceased, 15 had a stable
remission and 8 had a recurrence. In 1978, an ltalian
Neurosurgeon Victor Fasano has presented a new
concept of the surgical methods — the functional
dorsal rhizotomy. The principle of the method is the
intraoperative evaluation of the abnormal muscle
response to electric pulses. The new method has
allowed for excising only the bundles, which were
responsible for the “abnormal” muscular response.
In 1982, the Neurosurgeons Warwick Peacock and
Leila Arens modified the SDR for its use at the level
of the cauda equina [11]. According to the review [7],
W. Peacock in 1986 implemented the SDR in large
Pediatric Centers all across the territory of the United
States of America. As of today, this method is known
worldwide and is used in many Neurosurgery centers
as a method for correcting spasticity in cerebral palsy
patients, where a sufficient amount of good results
was obtained regarding both the short-term and the
long-term perspective [6, 8, 12-15].

I. Novak et al. have published a systematic review,
in which they have defined the botulinal toxin, the
intrathecal Baclofen, the Diazepam and the SDR as
the “green light” means in the treatment of cerebral
palsy [2], but, of all listed methods, only the SDR provides
the patients with a constant decreased muscle tone

3 Clinical Protocols of the Ministry of Health RK-2023
(Kazakhstan) [Internet]. Infantile cerebral palsy: clinical protocol
for diagnosis and treatment (Approved by the Joint Commission
on the quality of medical services of the Ministry of Health of
the Republic of Kazakhstan from 15 December 2023. Protocol
No. 199). Available from: https://diseases.medelement.com/
disease/geTckuin-uepebpanbHbli-napanny-kn-pk-2023/17822.
Accessed: 15.01.2025. (In Russ.)

during the post-surgery period [16, 17]. The positive
result remained not only within the timeframes of 3,
6, 12 and 24 months, but also 25 years after surgery
[6, 8, 13, 16-19].

In England, a cohort efficiency research was
carried out with using the SDR in five neurosurgery
centers, where children aged 3-9 years underwent
follow-up for 24 months. The main criteria for the SDR
outcome were the gait analysis, the results of using
the Ashworth spasticity scale and the Gross Motor
Function Measure (GMFM-66), the quality of life among
the cerebral palsy adolescents as determined by using
the CP-QoL questionnaire. Eventually, after 2 years,
the GMFM-66 value has increased in almost all the
children (137 participants): the total increment was
3.2 units a year; significant improvement was observed
in the parameters of the quality of life — practically in
all the examined areas [14].

A similar multicenter research was carried out in
Germany within the premises of three centers 12 and
24 months after surgery. The criteria for the evaluation
of the SDR efficiency included the Ashworth scale, the
GFMCS classification of motor functions in cerebral
palsy patients and the GMFM-88 gross motor functions
measuring scale. Positive changes were reported,
with all the parameters measured in 24 months being
significantly higher. For example, the Ashworth scale
score (when evaluating the right hip adductor muscle) in
12 months has improved in 68% of the participants, in
24 months — in 71%, while the GMFM-88 has increased
by 7% and 1 (2%) child had signs of worsening [5].

In 2022, the results of a cross-sectional research
became available, the one that has studied the motor
skills and the life aspects among the patients that
had the SDR surgery more than 25 years ago. The
comparison group included healthy volunteers of the
same age. Upon the examination of the muscles, no
significant difference was detected in the muscle tone
between the groups. The muscle strength was shown
to be lower in patients with the SDR surgery, they also
had persisting restriction of the range of motion in the
joints of the lower limbs. The psychological health
parameters had no differences from the healthy group,
but the physical parameters were not approaching the
age-corrected reference ranges. This research has
shown a positive long-term effect of the SDR.

The SDR surgery is to be proposed for the patients,
the scale indexes in which correspond to the GMFCS
levels II-Ill, but some authors recommend arranging
the surgery among the children with more expressed
impairments (GMFCS levels IV-V). During a multicenter
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research, C.S. Gillespie et al. [8] have studied the
efficiency of the SDR among 144 patients with spastic
diplegia of GMFCS grade V-V with dynamic evaluation
after one year. Positive dynamic changes were noted
in terms of correcting the spasticity, the conclusion
was made that the improvement is not as significant as
it is in the GMFCS IlI-lll patients (the results obtained
when using the GMFM-66 scale has increased by
an average of 2.4 units), 30.9% have reported about
re-gaining the urinary bladder functions. This has
allowed for recommending the use of the SDR in
patients with spastic diplegia and with the IV-V class of
gross motor functions [8].

It was shown that the SDR effectively decreases the
spasticity and improves the mobility of the joints without
significant negative effects in terms of the morphology
of the muscle tissue and of the locomotor system.
Moreover, the use of neuromuscular skeletal modeling
during the research has shown an increase of muscle
strength when walking (in operated children). According to
the opinion from B.A. MacWilliams et al. [19], the SDR,
comparing to other treatment methods, shows a clear
prolonged effect on the relaxation mechanisms that are
required for walking. Long-term monitoring with clinical
measurements of local spasticity in patients that have
received this surgery, has shown positive dynamic
changes with partial or significant regress of motor
disorders [4, 19-25]. The discrepancies presented in
the literature on the evaluation of the SDR [26] can be
explained by small sample size and/or by the absence
of objective parameters for the obtained results,
by the short follow-up duration after surgery and by
medical-social rehabilitation [4, 27].

The end result can also depend on the complications
occurring during the course of surgery and at the
post-surgery period, which, in turn, can be short-term
(lasting less than 1 year after surgery) and remote
(occurring after a period of more than 1 year), transient
or non-transient, structural or non-structural. The
short-term complications, which result in a delay
of rehabilitation, may include the CSF leak, the
impaired sensitivity, the pulmonary or gastro-intestinal
complications (nausea, vomiting, constipations) and
the dysfunction of urinary tracts. The remote
complications include the deformation of the vertebral
column (8.4-20.5%) and spondylosis. The development
of remote complications can be related to the early
age of the patient (the younger the patient, the higher
the risk of deformation in the vertebral column), to the
Cobb angle (more than 30 degrees) and to the past
history of scoliosis [26, 27].

REVIEW

REHABILITATION

Rehabilitation is an integral component in the
combined treatment of the cerebral palsy patients
after the SDR [8, 14, 16, 17]. The ability of children to
improve the quality of walking after the SDR combined
with physical therapy methods was proven [6]. When
assessing the obtained data, 86% of respondents have
noted that rehabilitation has fundamental importance
for the success of surgery [12].

Early rehabilitation period begins right after surgery.
The opinions of the authors vary regarding the day of
initiating physical therapy, with this, the majority of them
recommend beginning rehabilitation on day 1-2 after
surgery [28]. The authors proposing the rehabilitation
activities from day 3-4, justify their opinion by the fact
that early verticalization and excessive physical load can
become the cause of early postoperative complications,
such as CSF leak and an increase of pain syndrome.
On day 3, in the absence of contraindications, it is
permissible to change the position on the bed — turning
and early passive kinesiotherapy. From days 4-7 of the
postoperative period, the intensity of physical exercises
is being gradually increased, the patient is permitted
to sit on the edge of the bed or the chair, to stand on
hands and knees, to stand up with aid and support
for training the body balance and postural control.
Beginning from weeks 2 and 3, it is allowed to start
the training sessions on the correct walking pattern,
simultaneously perfecting the self-care habits [16]. In
the absence of complications, as well as taking into
consideration the age and the rehabilitation potential,
further activization of the patient is possible 3 days
after surgery, performing balancing exercising — in
7 days [6]. The tactics of managing the patients after
the SDR is defined by their functional status. Patients
of GMFS classes II-ll are subject to the transition to
the rehabilitation department on days 4-5, where they
receive physical therapy for 2 weeks. After discharge,
all the patients undergo rehabilitation activities at
a rate of up to 4-5 times a week for 6 months, then the
periodicity of physical therapy is once in two years [3].

In Kazakhstan, there is an experience of long-term
(15 months) clinical follow-up of 4 patients aged
4-8 years with the diagnosis of cerebral palsy after
the SDR, of which 2 patients have spastic diplegia
(GMFCS lll) and 2 patients have tetraparesis (GMFCS IV).
Physical therapy was prescribed from days 2-3 and
included a set of strength exercises with an accent to
the following groups of muscles: hip abductors and foot
dorsiflexion muscles. On day 3, the procedures included
early positioning of the patients using the spinal assistant
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(sitting posture) for the purpose of eliminating the
pelvic retroversion and changing the 90 degrees angle
between the body axis and the hip axis. From month 2,
positioning was initiated using the sitting posture
and the spinal assistant, in case of positive changes,
verticalization followed (carried out with the help of
special rehabilitation means). The tool for evaluating
the efficiency of the SDR combined with rehabilitation
was the International Classification of Functioning,
Disability and Health. The examinations were carried
out in 6 and 15 months after surgery. The authors came
to the conclusion that the SDR effectively decreases
the spasticity level in the target muscles, promotes to
developing new motor skills, such as verticalization and
mobility, also shortening the risk of progression for the
acquired locomotor system disorders [29].

CONCLUSION

Selective dorsal rhizotomy is a highly effective method
of surgical correction of spasticity in cerebral palsy
patients, which is confirmed by multiple research works.
The use of the SDR allows for achieving a significant
decrease of the muscle tone, for improving the mobility
in the joints and for increasing the functional capabilities
in the patients, however, for achieving optimal results, it
is important to employ the combined treatment program
that includes not only the surgery itself, but also the
long-term and structurized rehabilitation.

The efficiency of the SDR is due to its ability to
selectively affect the nerve roots, which provides a
decrease in the spasticity with no significant changes in
the structure of the muscle tissue and of the locomotor
system. The key factor of success is the postoperative
rehabilitation. The optimization of timings and intensity
of rehabilitation activities allows for minimizing the risks
of complications and promotes to faster restoration of
the functional skills. The long-term results of the SDR
include the improvement of motor skills, the decrease
of mobility restrictions and the increase in the quality of
patients’ life, which is confirmed by follow-up data with
a duration of more than 25 years.

Despite the proven efficiency of the method, its
application is accompanied by potential complications,
which requires employing an individual approach to
selecting patients and thorough following the clinical
protocols.

Thus, the integration of the SDR into the
combined treatment of the cerebral palsy patients is
a promising vector of the modern Medicine, providing
an improvement of the quality of life for children and
adolescents with this disease.

ADDITIONAL INFORMATION

Author contribution. D.B. Kurmanova — concept
development, literature search and analysis, data
interpretation, data discussion, article writing;
S.T. Turuspekova, V.S. Lisnic — concept development,
literature analysis, data interpretation, data discussion,
article editing; G.A. Mukhambetova — data discussion
and interpretation, article editing; B.K. Demisinova,
N.K. Mamashayev — data discussion. The authors
made a substantial contribution to the conception of
the work, acquisition, analysis, interpretation of data
for the work, drafting and revising the work, final
approval of the version to be published and agree to be
accountable for all aspects of the work.

Funding source. This study was not supported by
any external sources of funding.

Competing interests. The authors declare that
they have no competing interests.

REFERENCES

1. Knoukosa O.A., KonecHukosa E.I., 3uHenko [O.10., Bepanyes-
ckaa E.M. CenekTuBHas popsanbHas pu3oTOMUS B JIEHEHWM
CMacTU4HOCTM Yy NaUMEHTOB C AEeTCKUM LepebpanbHbiM na-
panuyom // Bonpocki cospemeHHou neguatpum. 2022. T. 21,
Ne 1. C. 19-28. [Klochkova OA, Kolesnikova EP, Zinenko DYu,
Berdichevskaya EM. Selective dorsal rhizotomy in treatment of
spasticity in patients with cerebral palsy. Voprosy sovremennoj
pediatrii = Current pediatrics. 2022;21(1):19-28]. EDN: ZVOAFW
doi: 10.15690/vsp.v21i1.2382

2. Novak |, Morgan C, Fahey M, et al. State of the Evidence Traffic
Lights 2019: Systematic review of interventions for preventing
and treating children with cerebral palsy. Curr Neurol Neurosci
Rep. 2020;20(2):3. doi: 10.1007/s11910-020-1022-z

3. Makoshi Z, Islam M, McKinney J, Leonard J. Postoperative
outcomes and stimulation responses for sectioned nerve roots
during selective dorsal rhizotomy in cerebral palsy. Acta Neurochir
(Wien). 2024;166(1):308. doi: 10.1007/s00701-024-06187-8

4. Ravera EP, Rozumalski A. Selective dorsal rhizotomy
and its effect on muscle force during walking:
A comprehensive study. J Biomech. 2024;164:111968.
doi: 10.1016/j.jpbiomech.2024.111968

5. Sargut TA, Haberl H, Wolter S, et al. Motor and functional
outcome of selective dorsal rhizotomy in children with spastic
diplegia at 12 and 24 months of follow-up. Acta Neurochir (Wien).
2021;163(10):2837-2844. doi: 10.1007/s00701-021-04954-5

6. Jiang W, Jiang S, Yu'Y, et al. Improvement of the gait pattern after
selective dorsal rhizotomy derives from changes of kinematic
parameters in the sagittal plane. Front Pediatr. 2022;10:1047227.
doi: 10.3389/fped.2022.1047227

7. Cespedes J, Vidarte OA, Uparela MJ, et al. History and evolution
of surgical treatment for spasticity: A journey from neurotomy
to selective dorsal rhizotomy. Neurosurg Focus. 2024;56(6):E2.
doi: 10.3171/2024.3.FOCUS2452

8. Gillespie CS, Hall BJ, George AM, et al. Selective dorsal
rhizotomy in non-ambulant children with cerebral palsy: A multi-
center prospective study. Childs Nerv Syst. 2024;40(1):171-180.
doi: 10.1007/s00381-023-06062-4

9. KasapuHa A.[l., Beiicemburosa H.O., Cokonosa 0. Jleye-
HUe n peabunutaums OETCKoro uepebpanbHoro napanuya //
MeguuymHa n akonorus. 2021. Ne 2. C. 19-32. [Kazarina AP,
Beisembinova NO, Sokolova Yu. Treatment and rehabilta tion of
childs cerebral pal ysis. Medicine and ecology. 2021;(2):19-32].
EDN: XYLJWW

www.clinpractice.ru 61

2025

Vol 16 11


https://elibrary.ru/zvoafw
https://doi.org/10.15690/vsp.v21i1.2382
https://doi.org/10.1007/s11910-020-1022-z
https://doi.org/10.1007/s00701-024-06187-8
https://doi.org/10.1016/j.jbiomech.2024.111968
https://doi.org/10.1007/s00701-021-04954-5
https://doi.org/10.3389/fped.2022.1047227
https://doi.org/10.3171/2024.3.FOCUS2452
https://doi.org/10.1007/s00381-023-06062-4
https://elibrary.ru/xyljww

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hagglund G, Hollung SJ, Ahonen M, et al. Treatment of
spasticity in children and adolescents with cerebral palsy in
Northern Europe: A CP-North registry study. BMC Neurol.
2021;21(1):276. doi: 10.1186/s12883-021-02289-3

Peacock WJ, Arens LJ. Selective posterior rhizotomy
for the relief of spasticity in cerebral palsy. S Afr Med J.
1982;62(4):119-124.

Rasadurai A, Frank NA, Greuter LA, et al. Patient- and caregiver-
reported outcome measures after single-level selective
dorsal rhizotomy in pediatric and young adult patients with
spastic cerebral palsy. Pediatr Neurosurg. 2023;58(3):128-135.
doi: 10.1159/000530748

Shlobin NA, Jimenez JD, Shahin MN, et al. Case-based
explanation of standard work tools for selective dorsal
rhizotomy for cerebral palsy. Neurosurg Focus. 2024;56(6):E5.
doi: 10.3171/2024.3.FOCUS2468

Summers J, Coker B, Eddy S, et al. Selective dorsal rhizotomy
in ambulant children with cerebral palsy: An observational
cohort study. Lancet Child Adolesc Health. 2019;3(7):455-462.
doi: 10.1016/52352-4642(19)30119-1

Spazzapan P, Bosnjak R, Rodi Z, et al. Selective dorsal
rhizotomy: Short-term results and early experiences with
a newly established surgical treatment in Slovenia. J Integr
Neurosci. 2022;21(3):90. doi: 10.31083/j.jin2103090

KnouykoBa O.A., KonecHukoBa E.[M., Bepguyesckas E.M.,
n gp. CenekTuBHasi popcanbHas pusoTomus npu OLMN:
npakTn4ecKoe pyKoBOACTBO NO OTO6OPY NauneHToB 1 peabu-
nutaumn. Mocksa: b® «BecHa», 2022. 116 c. [Klochkova OA,
Kolesnikova EP, Berdichevskaya EM, et al. Selective dorsal
rhizotomy in cerebral palsy: a practical guide to patient
selection and rehabilitation. Moscow: BF “Vesna”; 2022.
116 p. (In Russ.)].

Blatt K, Lewis J, Bican R, Leonard J. Selective dorsal
rhizotomy:  Patient demographics and postoperative
physical therapy. Pediatr  Neurol. 2023;147:56-62.

doi: 10.1016/j.pediatrneurol.2023.07.006

Veerbeek BE, Lamberts RP, Kose E, et al. More than
25 years after selective dorsal rhizotomy: Physical status,
quality of life, and levels of anxiety and depression in adults
with cerebral palsy. J Neurosurg. 2021;136(3):689-698.
doi: 10.3171/2021.3.JNS204096

MacWilliams BA, McMulkin ML, Duffy EA, et al. Long-term
effects of spasticity treatment, including selective dorsal
rhizotomy, for individuals with cerebral palsy. Dev Med Child
Neurol. 2022;64(5):561-568. doi: 10.1111/dmcn.15075

Engsberg JR, Ross SA, Wagner JM, Park TS. Changes
in hip spasticity and strength following selective dorsal

AUTHORS’ INFO

The author responsible for the correspondence:
Dinara B. Kurmanova;

address: 94 Tole bi st, Almaty, Kazakhstan, 050012;
ORCID: 0009-0001-1022-8338;

e-mail: d.kurmanova368@gmail.com

Co-authors:

Saule T. Turuspekova, MD, PhD, Professor;
ORCID: 0000-0002-4593-3053;

eLibrary SPIN: 8545-2413;

e-mail: doctorsaule@mail.ru

Vitalie S. Lisnic, MD, PhD, Habilitated, Professor;
ORCID: 0000-0002-5432-8859;
e-mail: lisnic@usmf.md

62

21.

22.

23.

24.

25.

26.

27.

28.

29.

REVIEW

for spastic cerebral

2002;44(4):220-226.

rhizotomy and physical therapy
palsy. Dev Med Child Neurol.
doi: 10.1017/s0012162201001980
Shuman BR, Goudriaan M, Desloovere K, et al. Muscle
synergies demonstrate only minimal changes after treatment
in cerebral palsy. J Neuroeng Rehabil. 2019;16(1):46.
doi: 10.1186/512984-019-0502-3

Kainz H, Hoang H, Pitto L, et al. Selective dorsal rhizotomy
improves muscle forces during walking in children with
spastic cerebral palsy. Clin Biomech (Bristol). 2019;65:26-33.
doi: 10.1016/j.clinbiomech.2019.03.014

Peacock WJ, Staudt LA. Functional outcomes following selective
posterior rhizotomy in children with cerebral palsy. J Neurosurg.
1991;74(3):380-385. doi: 10.3171/jns.1991.74.3.0380

Zaino NL, Steele KM, Donelan JM, Schwartz MH. Energy
consumption does not change after selective dorsal rhizotomy
in children with spastic cerebral palsy. Dev Med Child Neurol.
2020;62(9):1047-1053. doi: 10.1111/dmcn.14541

Tedroff K, Hagglund G, Miller F. Long-term effects of
selective dorsal rhizotomy in children with cerebral palsy:
A systematic review. Dev Med Child Neurol. 2020;62(5):554-562.
doi: 10.1111/dmen.14320

Mishra D, Barikb S, Raj V, Kandwal P. A systematic review
of complications following selective dorsal rhizotomy
in cerebral palsy. Neurochirurgie. 2023;69(3):101425.
doi: 10.1016/j.neuchi.2023.101425

Adams |G, Jayaweera R, Lewis J, et al. Postoperative pain and pain
management following selective dorsal rhizotomy. BMJ Paediatr
Open. 2024;8(1):e002381. doi: 10.1136/bmjpo-2023-002381
Shahid J, Kashif A, Shahid MK. Enhancing post-operative
recovery in spastic diplegia through physical therapy
rehabilitation following selective dorsal rhizotomy: A case
report and thorough literature analysis. Children (Basel).
2023;10(5):842. doi: 10.3390/children10050842

AkmxaHoBa /1.B., KoxxaHoBa A.M., Kapuesa 3.K., n op. AHanus
3(PPEKTUBHOCTN CENEKTUBHON OOPCasIbHON PU30TOMUN B CO-
YeTaHUM C NocneonepaunoHHon peabunutaunen y nauneHToB
co cnactuyeckon copmoii LM ¢ nosvuumn MK® (MunoTHbI
npoekT) // BecTHuk Ka3axckoro HayunoHasbHOro MeanLnH-
ckoro yHusepcuteta. 2021. Ne 1. C. 115-122. [Akizhanova 1V,
Kozhanova AM, Karieva EK, et al. Analysis of the effectiveness
of selective dorsal rhizotomy in combination with postoperative
rehabilitation in patients with spastic CP from the standpoint
of ICF (pilot project). Vestnik Kazahskogo nacional’'nogo
medicinskogo universiteta = Bulletin of the Kazakh National
Medical  University.  2021;(1):115-122]. EDN:  UOXXRL
doi: 10.53065/kaznmu.2021.60.54.027

OB ABTOPAX

ABTOpP, OTBETCTBEHHbIN 3a NEPENUCKY:

KypmaHoBa [lnHapa BaTbipXXaHOBHa;

appec: KaszaxctaHn, 050012, Anma-Ara, yn. Tone 6w, g. 94;
ORCID: 0009-0001-1022-8338;

e-mail: d.kurmanova368@gmail.com

CoaBsTopbI:

TypycnekoBa Cayne Tney6epreHoBHa, A-p Mef. Hayk,
npodeccop;

ORCID: 0000-0002-4593-3053;

eLibrary SPIN: 8545-2413;

e-mail: doctorsaule@mail.ru

JNucHuk Butanuin CtenbsiHOBMY, O-p-xabunutat mMep,.
Hayk, npoceccop;

ORCID: 0000-0002-5432-8859;

e-mail: lisnic@usmf.md

https://doi.org/10.17816/clinpract633407


https://doi.org/10.1186/s12883-021-02289-3
https://doi.org/10.1159/000530748
https://doi.org/10.3171/2024.3.FOCUS2468
https://doi.org/10.1016/S2352-4642(19)30119-1
https://doi.org/10.31083/j.jin2103090
https://doi.org/10.1016/j.pediatrneurol.2023.07.006
https://doi.org/10.3171/2021.3.JNS204096
https://doi.org/10.1111/dmcn.15075
https://doi.org/10.1017/s0012162201001980
http://dx.doi.org/10.1186/s12984-019-0502-3
http://dx.doi.org/10.1016/j.clinbiomech
http://dx.doi.org/10.3171/jns.1991.74.3.0380
https://doi.org/10.1111/dmcn.14541
https://doi.org/10.1111/dmcn.14320
https://doi.org/10.1016/j.neuchi.2023.101425
https://doi.org/10.1136/bmjpo-2023-002381
https://doi.org/10.3390/children10050842
https://elibrary.ru/uoxxrl
https://doi.org/10.53065/kaznmu.2021.60.54.027
https://orcid.org/0009-0001-1022-8338
mailto:d.kurmanova368@gmail.com
https://orcid.org/0000-0002-4593-3053
https://www.elibrary.ru/author_profile.asp?spin=8545-2413
mailto:doctorsaule@mail.ru
https://orcid.org/0000-0002-5432-8859
mailto:lisnic@usmf.md
https://orcid.org/0009-0001-1022-8338
mailto:d.kurmanova368@gmail.com
https://orcid.org/0000-0002-4593-3053
https://www.elibrary.ru/author_profile.asp?spin=8545-2413
mailto:doctorsaule@mail.ru
https://orcid.org/0000-0002-5432-8859
mailto:lisnic@usmf.md

REVIEW

2025
Vol 16 n1

Gulnara A. Mukhambetova, MD, PhD, Myxam6eToBa lynbHapa AMep3aeBHa, KaH. Mef,. Hayk,

Assistant Professor; [OOLEHT;

ORCID: 0000-0002-2673-4171; ORCID: 0000-0002-2673-4171;

e-mail: gulnar2311@mail.ru e-mail: gulnar2311@mail.ru

Bayan K. Demesinova; DemecunHoBa BasitH Koc60noBHa;

ORCID: 0000-0002-7302-6178; ORCID: 0000-0002-7302-6178;

e-mail: bayandemesinova@mail.ru e-mail: bayandemesinova@mail.ru

Nurmukhamed K. Mamashayev; MamawaeB Hypmyxameg Kapumosuy;

ORCID: 0000-0003-1686-2994; ORCID: 0000-0003-1686-2994;

e-mail: nur.m.d@mail.ru e-mail: nur.m.d@mail.ru

www.clinpractice.ru 63


https://orcid.org/0000-0002-2673-4171
mailto:gulnar2311@mail.ru
https://orcid.org/0000-0002-7302-6178
mailto:bayandemesinova@mail.ru
https://orcid.org/0000-0003-1686-2994
mailto:nur.m.d@mail.ru
https://orcid.org/0000-0002-2673-4171
mailto:gulnar2311@mail.ru
https://orcid.org/0000-0002-7302-6178
mailto:bayandemesinova@mail.ru
https://orcid.org/0000-0003-1686-2994
mailto:nur.m.d@mail.ru

	КЛИНИЧЕСКАЯ ПРАКТИКА, 2025, Том 16, № 1
	SELECTIVE DORSAL RHIZOTOMY IN CEREBRAL PALSY: 
THE EFFICIENCY AND THE SPECIFIC FEATURES 
OF REHABILITATION 
	Abstract
	For citation: 

	Introduction 

	СЕЛЕКТИВНАЯ ДОРСАЛЬНАЯ РИЗОТОМИЯ 
ПРИ ЦЕРЕБРАЛЬНОМ ПАРАЛИЧЕ: ЭФФЕКТИВНОСТЬ 
И ОСОБЕННОСТИ РЕАБИЛИТАЦИИ 
	Аннотация
	Для цитирования: 

	SELECTIVE DORSAL RHIZOTOMY: 
THE HISTORY AND THE PRESENT DAYS
	REHABILITATION 
	CONCLUSION
	Additional information
	References
	Authors’ info
	Об авторах



