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ABSTRACT

Objective: To analyze the results of the use of dexmedetomidine (D) in the treatment of patients with degenerative diseases of the
lumbar spine using puncture techniques. Methods: The study included 77 patients who underwent surgical puncture for degenerative
diseases of the lumbar spine with the use of alpha-2-adrenomimetic D: percutaneous laser denervation of the facet joints (n = 46) and
posterolateral transforaminal endoscopic discectomy (n = 31). We assessed: the level of sedation using the Ramsay Sedation Scale (RSS)
and the Richmond Agitation Sedation Scale (RASS); intraoperative dynamics of the cardiovascular and respiratory system parameters; the
level of pain syndrome according to VAS. Results: A high intraoperative level of sedation was determined, with RASS -2, -3 and Ramsay
lll, IV; when transferring a patient to a department (in 90 minutes) this parameter was RASS 0 and Ramsay Il. There were no significant
changes in central hemodynamics and respiratory depression. The minimum level of pain was determined immediately after surgery, at 30
and 60 minutes after surgery, and before transfer to the department (90 minutes): 6 (4;9); 10 (8;12); 12 (9;13); 16 (13;19) respectively. The
absence of the need for additional analgesia on the first postoperative day was verified. Conclusion: The use of D significantly reduces
the level of pain, while maintaining the necessary verbal contact with the patient, and provides the necessary neurovegetative protection
without respiratory depression or lowered hemodynamic parameters during the perioperative period. Level of evidence II; Prognostic
Studies - Investigating the Effect of a Patient Characteristic on Disease Outcome. Case series, retrospective study.

Keywords: Lumbar Spine; Laser Denervation of the Facet Joint; Posterolateral Transforaminal Endoscopic Discectomy; Alpha-2-adrenomi-
metics; Dexmedetomidine; Fast-Track Surgery; Hemodynamic Stabilization.

RESUMO

Objetivo: Analisar os resultados do uso de dexmedetomidina (D) no tratamento de pacientes com doengas degenerativas da coluna lombar
com técnicas de puncao. Métodos: O estudo incluiu 77 pacientes submetidos a pungao cirdrgica em doengas degenerativas da coluna lombar
com o uso de um agonista alfa-2 adrenérgico. denervagao percutanea das articulagdes facetarias com laser (n = 46) e discectomia endoscdpica
transforaminal posterolateral (n = 31). Foram avaliados o nivel de sedagdo usando a Escala de Sedacéo de Ramsay (RSS) e a Escala de Seda-
c4o e Agitagdo de Richmond (RASS); a dinémica intraoperatéria dos parametros dos sistemas cardiovascular e respiratério; o nivel de sindrome
de dor de acordo com a EVA. Resultados: Determinou-se um alto nivel intraoperatdrio de sedac¢ao pela RASS (-2, -3) e pela Ramsay (lll, 1V).
Ao transferir um paciente para outro setor (depois de 90 minutos), esse parametro era 0 em RASS e Il em Ramsay. N&o houve alteragdes significa-
tivas na hemodinémica central e na depressédo respiratéria. O nivel minimo de dor foi determinado imediatamente apds a cirurgia, 30 e 60 minutos
depois da cirurgia e antes da transferéncia para o outro setor (90 minutos depois): 6 (4; 9); 10 (8; 12); 12 (9; 13),; 16 (13, 19), respectivamente.
Constatou-se que ndo era necessaria analgesia adicional no primeiro dia pds-operatdrio. Conclusées: O uso de D reduz significativamente o nivel
de dor mantendo a comunicagao verbal necessaria com o paciente e fornece a prote¢do neurovegetativa necessaria sem depressao respiratoria
e 0s pardmetros hemodindmicos reduzidos durante o periodo perioperatdrio. Nivel de evidéncia Il; Estudos prognésticos — Investigagao do
efeito de caracteristica de um paciente sobre o desfecho da doencga. Série de casos, Estudo retrospectivo.

Descritores: Coluna Vertebral Lombar; Articulagdo Facetaria de Desnazamento a Laser; Discectomia Endoscdpica Transforaminal Poste-
rolateral; Alfa-2-adrenomiméticos; Dexmedetomidina; Cirurgia Acelerada; Estabilizagado Hemodinémica.

RESUMEN

Objetivo: Analizar los resultados del uso de dexmedetomidina (D) en el tratamiento de pacientes con enfermedades degenerativas de la
columna lumbar con técnicas de puncién. Métodos: El estudio incluyd a 77 pacientes con enfermedades degenerativas de la columna lumbar
que se sometieron a puncion quirdrgica mediante el uso de un agonista adrenérgico alfa-2: denervacion percutanea de las articulaciones
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facetarias con laser (n = 46) y discectomia endoscdpica transforaminal posterolateral (n = 31). Fueron evaluados el nivel de sedacién
mediante la Escala de Sedacién de Ramsay (RSS) y la Escala de Sedacion y Agitaciéon de Richmond (RASS); la dindmica intraoperatoria
de los parametros de los sistemas cardiovascular y respiratorio; el nivel del sindrome de dolor segtin la EVA. Resultados: Se determind un
alto nivel de sedacion intraoperatoria en RASS (-2, -3) y por Ramsay (lll, IV)Al transferir un paciente a otro sector (después de 90 minutos),
este parametro fue 0 en RASS y Il en Ramsay. No hubo cambios significativos en la hemodinamica central y la depresion respiratoria.
El nivel minimo de dolor se determiné después de la cirugia, 30 y 60 minutos después de la cirugia y antes del traslado al otro sector
(90 minutos después): 6 (4, 9); 10 (8; 12); 12 (9, 13); 16 (13; 19), respectivamente. Se verific que no era necesaria analgesia adicional
el primer dia postoperatorio. Conclusiones: El uso de D reduce significativamente el nivel de dolor al mismo tiempo que se mantiene la
necesaria comunicacion verbal con el paciente y brinda la proteccidn neurovegetativa necesaria sin depresion respiratoria y parametros
hemodinamico reducidos durante el periodo perioperatorio. Nivel de evidencia Il; Estudios de pronéstico: Investigacién del efecto
de la caracteristica de un paciente sobre el desenlace de la enfermedad. Serie de casos, Estudio retrospectivo.

Descriptores: Columna Lumbar; Articulacién Facetaria de Denervacion con Laser; Discectomia Endoscdpica Transforaminal Posterolateral;
Alfa-2-adrenomiméticos; Dexmedetomidina; Cirugia de Via Rapida; Estabilizacion Hemodinamica.

INTRODUCTION

Puncture methods for the surgical treatment of degenerative dis-
eases of the lumbar spine are less traumatic and less painful meth-
ods of surgical correction when compared with traditional methods,
enabling earlier return to activity and patient rehabilitation."? Spine
surgeons do not properly take into account the degree of anxiety and
the level of pain experienced by patients when performing minimally
invasive surgical interventions.>® The implementation of a safe peri-
operative period and the choice of drugs for anesthesia are aimed
at the optimal combination of effective sedation with preservation
of consciousness and controlled anesthesia.8”

There is currently a search for the optimum combination of drugs
capable of providing these effects when performing minimally inva-
sive spinal procedures without respiratory depression and intubation
in the forced position. Nevertheless, when adverse intraoperative
consequences occur, surgical procedures should be discontinued,
the patient turned over, and the safety of the respiratory system
ensured.®® Also, when conducting surgical puncture treatment, it
is important to maintain verbal contact with the patient in order to
exclude iatrogenic lesions of neural structures.'® As a result, insuf-
ficient sedation and analgesia are likely to occur, increasing anxiety
and pain and the risk of cardiovascular complications.

Dexmedetomidine (D), an imidazoline derivative, is a highly selec-
tive agonist of alpha2-adrenoreceptors and has sedative, analgesic,
anxiolytic, and sympatholytic properties.'' The use of D provides a
safe depth of mental sedation with no risk of respiratory depression.'?

Most of the drugs used as anesthesia in puncture techniques
have several significant drawbacks: cardio- and respiratory depres-
sion, a short sedation effect, and the need for additional anesthetics
and opioids."®' To reduce the above-mentioned risks and optimize
anesthetic support for the implementation of surgical puncture tech-
niques for intraoperative sedation, D has been used since June 2017
at the Center for Neurosurgery of the Irkutsk Railway Clinical Hospital
of the Russian Railways.

The purpose of this study was to analyze the results of the use
of dexmedetomidine in the treatment of patients with degenerative
diseases of the lumbar spine using puncture techniques.

METHODS

A single-center study was conducted. The results were evaluated
of the intraoperative and postoperative course of 77 patients ope-
rated at the Center for Neurosurgery of the Irkutsk Railway Clinical
Hospital of the Russian Railways in the period January 2018 to
December 2019. Patients with degenerative diseases of the lumbar
spine operated by percutaneous laser denervation of the facet joints
(n = 46) and posterior lateral transforaminal endoscopic discectomy
(n = 31) were included in the study. The inclusion criteria were ASA
classes I-ll, patient’s ability to understand the visual analogue scale,
and tolerability of all drugs used.

In all cases, multimodal anesthesia was performed: D was
administered at a dose of 1 ug/kg for 10-15 minutes, followed

by intravenous administration with infusomat at a dose of
0.4-0.7 ug/kg/h. Fentanyl was used as additional anesthesia,
at a dose of 0.04-0.1 ug/kg/h.

The patients’ sex, age, height, weight, and body mass index were
determined. The efficacy of sedation using D was assessed according
to the RASS'® and Ramsay'® scales. Intraoperative dynamics of the
cardiovascular and respiratory systems (heart rate and blood pressure)
and oxygen saturation of hemoglobin (SpO,) were evaluated, and the
level of the pain was monitored, according to the visual analogue scale
(VAS), before surgery, immediately after surgery, 30 and 60 minutes
after surgery, and before transfer to the department (90 minutes).

Statistical processing of the results of the study was carried
out using Microsoft Excel and Statistica 8.0. To assess the signi-
ficance of the differences in sample populations, the criteria for
nonparametric statistics were used, and the p < 0.05 was taken as
the lower confidence limit. The data are represented by the median
and interquartile ranges in the form of Me (25; 75). The following
criteria of nonparametric statistics were used: Mann-Whitney (M-U)
for intergroup comparison, Wilcoxon (W) for dependent samples,
and Pearson’s chi-square test (y2) for binomial characteristics.

RESULTS

General information about the patients studied is presented in
Table 1: the patients were mostly male, adults (35-60 years), with
high nutritional status (body mass index > 25 kg/m2).

All patients were operated by the same surgical team. The me-
dian duration of surgery was 56 (43; 69) min. The use of D enabled
intraoperative levels of sedation of RASS - 2, — 3 and Ramsay — |ll,
IV to be achieved.

The intraoperative changes in the main indices of central he-
modynamics are presented in Figures 1 and 2. During the dynamic
assessment of the cardiovascular and respiratory parameters, there
were no episodes of bradycardia (less than 10% of the initial heart
rate), arterial hypotension (less than 10 mm Hg from the initial blood
pressure) or decrease in SpO, values (less than 98%) registered.

In terms of pain severity, there was a significant decrease in
preoperative pain levels (p = 0.002) according to the VAS. The
minimum pain levels immediately after surgery, at 30 and 60 minutes,
and before transfer to the department were 6 (4;9); 10 (8;12); 12
(9;13); 16 (13;19), respectively (Figure 3).

Studying the need for anesthesia, it was found that after the intra-
operative infusion of D on the first postoperative day, additional use of
analgesics was not required in the vast majority of cases (n = 64, 83.1%).

Table 1. Characteristics of the patients under study.

Criterion Study group, n=77
Age, yrs, Me 39 (34; 63)
Male, n, % 54 (70.1)
Sex
Female, n, % 23 (29.9)
Body mass index, kg/m?, Me 26.3 (23.7; 27.1)
Risk of anesthesia according to ASA, Me 2 (2.3)
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Figure 1. Intraoperative dynamics of systolic blood pressure in patients
in the study group.
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Figure 2. Intraoperative dynamics of heart rate in patients of the study group.
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Figure 3. Postoperative dynamics of pain in patients of the study group.

The use of D achieved a fairly high speed of recovery of psycho-
motor functions - at the moment of transfer to the department (after
90 minutes) the level of sedation corresponded to 0 on the RASS
and Il on the Ramsay. In such cases, the need for an extended stay
in the intensive care unit is not fixed. No cases in our study required
extended stays in the intensive care unit.

DISCUSSION

In the past two decades, puncture techniques such as denervation of
the facet joints '"'® and posterolateral transforaminal endoscopic discec-
tomy have been widely used to reduce painful vertebrogenic syndrome. 2

187

Many spinal surgeons indicate the possibility of using local anes-
thesia in minimally invasive spinal interventions.2>2" But in some
cases, a low individual pain threshold and psychosomatic anxiety
do not allow for adequate perioperative anesthesia, requiring use
of general anesthesia.?? In these conditions, the absence of verbal
contact with the patient creates a risk of iatrogenic damage to the
vascular-neural formations in the presence of anomalies of the latter,
as well as due to a change in the normal anatomy in degenerative
diseases of the supporting elements of the spinal column.

When performing minimally invasive surgery, not only are se-
dation and analgesia required, but also maintenance of normal he-
modynamic parameters (blood pressure and heart rate).?® Currently,
propofol, benzodiazepines, and opioids are actively used as seda-
tives. Negative effects of their use include significant disorientation,
respiratory depression and changes in hemodynamics. 424

In general, this study confirmed the effects of D that have been
described by different groups of authors who have analyzed the
course of anesthesia during various invasive interventions.?526

Unlike most drugs that act through the GABAergic system and
cause dose-dependent respiratory depression, D has a sedative
effect by means of the adrenergic pathway, and does not change
the patterns of external respiration.?’”

In therapeutic doses, D provides hemodynamically insignificant
sympatholytic effects: it reduces the functional activity of the sinus
node, has moderate vasodilation, which helps reduce the intrao-
perative stress reaction, and prevents the development of arterial
hypertension, which is especially important in the presence of con-
comitant cardiovascular pathology.?82°

D favorably affects the central nervous system: sedation is
achieved without changing the bioelectric activity of the brain under
conditions identical to natural sleep;*° vasodilation is accompanied
by an improvement in overall cerebral blood flow, without altering
the intracranial pressure.®!

The antinociceptive mechanism of D is mainly associated with
correction of the vegetative pain reaction.* Adequate anesthesia
is a necessary condition for the safety of invasive manipulations,
and insufficient anesthesia during surgery can be measured by the
need for postoperative analgesia. In this work, we noted a significant
decrease in the severity of postoperative pain, as well as a decrease
in the need for postoperative administration of analgesics.

The study confirms the properties of D aimed at stabilizing
intraoperative hemodynamics, while minimizing cardio- and re-
spiratory depression.

In spinal surgery, experience in use of D is minimal, and is based
on studies that emphasize the importance of early awakening of
patients for assessment of neurological status.3*3* In addition, after
multilevel fusion, faster functional recovery and decreased blood
cytokines and cortisol levels were observed in the group of patients
using D, compared with the control group.® Thus, taking into ac-
count the insufficient amount of information on the use of D for
vertebrogenic surgical interventions in the specialized literature, this
work is considered relevant.

CONCLUSION

The study showed high efficiency and safety of intraoperative
sedation with dexmedetomidine, enabling a significant reduction in
pain while maintaining the necessary verbal contact with the patient.

The use of dexmedetomidine provides sufficient analgesia and
neurovegetative protection without lowered respiratory or hemody-
namic levels during the perioperative period.

Further research is required for comparative analysis of various
multimodal anesthesia regimens for the provision of anesthesia in
patients with vertebrogenic profile.

All authors declare no potential conflict of interest related to
this article.
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