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Simple Summary: This study investigated the efficacy of acupuncture and electroacupunc-

ture within a physiotherapy protocol for the postoperative rehabilitation of dogs affected by

acute disc extrusion, as a multimodal approach for faster recovery of ambulation. Results

from 41 patients indicated that the inclusion of acupuncture in the rehabilitation protocol

led to a higher probability of regaining the ability to ambulate.

Abstract: Acupuncture has been widely incorporated into rehabilitation protocols for dogs

and cats because of its potential analgesic efficacy. The aim of this study was to evaluate

the potential positive effect of integrating acupuncture and electroacupuncture techniques

on the recovery of ambulation capacity in non-ambulating paraparetic patients under-

going physiotherapy in the postoperative period following mini-/hemilaminectomy for

thoracolumbar spinal cord decompression due to acute disc extrusion. Forty-one patients

were included and underwent descriptive and analytical statistical analysis, divided into

two groups: dogs that received a physiotherapy protocol with acupuncture and dogs that

received physiotherapy only. The results showed that the dogs in the acupuncture group

had a higher likelihood of regaining ambulation.

Keywords: acupuncture; electro-acupuncture; acute disc herniation; rehabilitation; dogs

1. Introduction

Acupuncture is a widely practiced therapeutic technique that involves the insertion

of fine needles into specific points on the body to stimulate the flow of vital energy (‘Qi’)

and promote the restoration of physical and mental balance in the organism [1]. According

to traditional Chinese medicine [2], health results from the harmonious circulation of

Qi throughout the body along specific pathways known as ‘channels’ or ‘meridians’.

Acupuncture treatment is tailored to the patient’s needs, aiming to address the origin of

the disorder and prevent recurrences by rebalancing energy [1,3].

Scientific research on acupuncture as a medical treatment for humans has grown expo-

nentially over the past 20 years. Most studies have been focused on pain management [4,5],

as well as on other pathological conditions related to neurological disorders such as paresis

or paralysis, gastrointestinal diseases, allergies, and immune system disorders [1,3,6,7].

Additionally, acupuncture has been associated with conditions such as epilepsy, hormonal
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imbalances, dermatological and behavioral disorders, and vomiting and nausea [1,3]. How-

ever, the scientific community still requires further research to validate the clinical outcomes

achieved so far, both in human and veterinary medicine.

Intervertebral disc disease (IVDD) is a neurological condition resulting from the pro-

trusion or extrusion of the nucleus pulposus into the spinal canal, which can lead to

compressive myelopathy [8]. Excluding traumatic forms, IVDD is a pathological condi-

tion caused by intervertebral disc degeneration, which may result in intervertebral disc

herniation, involving the protrusion or extrusion of the disc or parts of it from its usual

position [9].

Hansen Type I intervertebral disc extrusion, or Type I disc herniation, is a very common

cause of acute paraparesis and paraplegia in dogs. This injury predominantly affects

chondrodystrophic canine breeds, with the highest incidence observed in dogs aged 3

to 6 years. The predisposition is particularly linked to the expression of a fibroblast

growth factor 4 (FGF4) retrogene on chromosome 12, which is associated with dramatically

accelerated intervertebral disc degeneration [8,10,11].

In thoracolumbar extrusions, symptom severity can be classified using a grading scale

that evaluates focal hyperesthesia as well as motor, sensory, and urinary function [10]. Clin-

ical signs include kyphosis, proprioceptive ataxia, paraparesis, paraplegia with or without

loss of deep nociception, and other neurological deficits [12]. A consistent feature of disc

extrusions is the acute onset of spontaneous pain, which may not always be accompanied

by clear neurological symptoms. In less severe cases, animals may show only reluctance

to move.

Neurological rehabilitation with a suitable exercise protocol may have the ability to

modulate neuroinflammation and stimulate neurotrophins; moreover, these effects could be

enhanced if physical therapy is associated with specific modalities such as neuromuscular

electrical stimulation (NMES), photobiomodulation (laser therapy), and acupuncture [13].

According to the veterinary scientific literature, few studies have investigated the use of

acupuncture techniques within a structured physiotherapy protocol for the post-surgical

treatment of neurological conditions [14–17]. Acupuncture may promote analgesia, stimu-

late trophic factors, decrease inflammation, and reduce muscular atrophy [13]. Moreover,

as observed by Santos et al., it may increase conscious proprioception [18].

The aim of this study was to evaluate the potential positive effect of integrating

acupuncture and electroacupuncture (EA) techniques on the recovery of ambulation in non-

ambulating patients undergoing physiotherapy during the postoperative period following

mini-/hemilaminectomy for thoracolumbar (T3–L3) spinal cord decompression due to

disc extrusion.

2. Materials and Methods

This study was based on a retrospective review of medical records of patients who

underwent surgical decompression for thoracolumbar disc extrusion and postoperative

physiotherapy at the Rehabilitation Unit of the ‘I Portoni Rossi’ Veterinary Hospital between

2018 and 2024. It was conducted in accordance with European Union Directive 2010/63/EU.

The Animal Welfare Body of the University of Bologna provided a positive ethical and

scientific opinion on the publication of the data, certifying that this study did not involve

animal experimentation but rather clinical veterinary practice (prot.74239/2025). Treatment

consent was obtained from all owners, and the acupuncture protocols were performed by a

licensed veterinarian with specific training in veterinary acupuncture (A.M.).
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2.1. Inclusion and Exclusion Criteria

The patients were divided into two groups: dogs who received a physiotherapy

protocol including acupuncture treatment (Group A) and a control group of dogs who

underwent only standard physiotherapy treatment (Group B).

Specific inclusion criteria were established for patient selection:

• Presence of myelopathy secondary to thoracolumbar disc extrusion (T3–L3), diagnosed

by a certified neurologist;

• Diagnostic confirmation of disc extrusion through magnetic resonance imaging (MRI);

• Surgical decompression via hemilaminectomy or mini-hemilaminectomy;

• Application of a physiotherapy protocol in the postoperative period, with hospitaliza-

tion at the center or day-hospital attendance from Monday to Friday;

• Non-ambulatory paraparetic patients with preservation of deep pain sensation;

• Completion of at least three acupuncture sessions (for Group A);

• Minimum physiotherapy duration of at least 10 days to assess gait recovery;

• Absence of comorbidities (e.g., orthopedic conditions, other neurological disor-

ders, metabolic diseases) or any other condition likely to negatively affect func-

tional recovery (e.g., severely compromised patients following traumatic events,

patients who underwent surgical revision due to complications in the immediate

postoperative period).

Exclusion criteria:

• Incomplete medical records or lack of documentation regarding the exact time of

observed gait recovery.

2.2. Parameters of Interest

For all included patients, the following data were recorded: breed, age, sex, body

weight (kg), affected intervertebral space, time from symptom onset to surgery, and time

from surgery to the start of rehabilitation. The severity of neurological deficits was assessed

using a grade assigned to each patient based on the modified Frankel scale [19] at the

beginning of rehabilitation.

Additionally, other parameters were evaluated: the time (in days) from the beginning

of rehabilitation to the recovery of autonomous ambulation or, in cases where ambulation

was not regained, the number of days of rehabilitation until discharge; and for Group A,

the number of acupuncture treatments performed until the patient regained the ability to

ambulate (number of sessions). A patient was considered ambulatory when able to take at

least three consecutive steps autonomously (with no assistance) [20].

Postoperative treatment primarily involved the use of anti-inflammatory (meloxicam

0.1 mg/kg) and analgesic (Tramadol 3 mg/kg) drugs, sometimes supplemented with

medication for neuropathic pain management (gabapentin 10 mg/kg), with dosages and

durations adjusted to the individual needs of each patient.

2.3. Rehabilitation Protocol

All patients referred to the hospital’s physiotherapy unit underwent a comprehensive

physiatric examination. The physiotherapy regimen for all patients consisted of two daily

sessions (morning and afternoon), 5 days a week. Between sessions, the patients were

confined to a cage with a soft mattress and taken out three to four times a day for approx-

imately 5 min to allow urination and defecation. The physiotherapy protocol included

the following: manual techniques (muscle massages), passive exercises (passive range

of motion, stretching, flexor reflex), and assisted active exercises (standing maintenance

using a physio roll, assisted walking, proprioceptive board, and assisted walking on an

underwater treadmill). The underwater treadmill activity was introduced at increasing
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intensity and was included in the protocol only after surgical sutures were removed. Dogs

from both groups also received daily laser therapy using the pre-set ‘muscle contractures’

program (targeting pectoral muscles, triceps brachii, quadriceps femoris, biceps femoris,

and pectineus) and/or ‘IVDD’ program in the perilesional area (emitting sequential pulsed

waves at a frequency of 18 Hz, a wavelength of 808 nm, and energy density of approxi-

mately 4 J/cm2). The laser handpiece was placed in contact with the skin, laterally to the

spine, applying slight pressure at a 45◦ angle to the body’s median plane. Laser treatment

was performed using a MPHI Vet Orange MLS® 75W (ASA srl, Arcugnano-VI-Italy).

All patients also underwent daily neuromuscular electrical stimulation (NMES) with

a pre-set program for strengthening the hind limbs.

For patients in Group A, acupuncture and/or EA were integrated into the regimen,

performed twice a week for the first 2–3 weeks, and then once a week after clinical improve-

ment was observed. The type of treatment, as well as the number and frequency of sessions,

varied depending on factors such as the patient’s responsiveness, temperament, and pro-

gression of neurological symptoms. Each session lasted 15–20 min for dry acupuncture and

20–30 min for electroacupuncture.

The needles used for dry acupuncture varied in diameter (0.15, 0.16, 0.18, 0.20, 0.25 mm)

and length (15 or 30 mm), depending on the animal’s size, nutritional status, and the region

being treated.

The device used for EA was a direct current pulse generator equipped with oscillating

circuits that produced two types of waves: square waves and peak waves. These waveforms

do not cause tissue overheating. Frequencies (cycles per second) ranged from a minimum

of 1 to a maximum of 100 Hz. In this study, low frequencies (<15 Hz) were used. The

current delivered was relatively low, ranging from 10 to 80 mA.

The selection of acupuncture points was tailored to the individual patient, the location

of the IVDD, the desired neuromodulatory effects on the nervous and locomotor systems,

and the principles of Traditional Chinese Veterinary Medicine regarding the use of local and

distal points. Selected sites included the following acupuncture points: GV-14, posterior

BaiHui, myofascial trigger points, BaLiao, BL-54, BL-40, BL-60, KI-3, KI-1, GB-30, GB-34,

ST-36, SP-6, LI-4, SI-3, LIV-3.

EA was applied at the BaFeng and/or BaLiao points.

2.4. Statistical Analysis

The collected data were submitted to statistical analysis, reporting mean ± standard

deviation (SD), median, and 95% confidence interval. The distribution and equality of

variance of variables (age, weight, days between symptom onset and surgery, days between

surgery and the start of rehabilitation, degree of neurological dysfunction, days required

to regain ambulation, days of rehabilitation after which patients were discharged non-

ambulatory, and the number of acupuncture sessions) were assessed using the Shapiro–Wilk

test and Levene test, respectively.

For variables with non-normal distribution (age, weight, days between symptom onset

and surgery, and days between surgery and the start of rehabilitation), the Mann–Whitney

test was applied to identify differences between groups. The variable ‘days required to

regain ambulation’ (DEA), which followed a normal distribution, was analyzed using an

independent-samples t-test. Additionally, the success rate (percentage of dogs regaining

ambulation) between groups was calculated using Equation (1):

Success rate = (dogs with regained ambulatory function [Group A

or Group B]/all dogs [Group A or Group B]) × 100
(1)

To assess whether the weight of the dogs could act as a covariate (confounding factor)

influencing the recovery of autonomous ambulation, analysis of covariance (ANCOVA)
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was applied. The linear relationship between the dependent variable (recovery of ambu-

lation) and the covariate (weight) was further tested using Pearson’s correlation, and the

homogeneity of regression slopes was verified by calculating the regression estimation

coefficient (β) for weight in Groups A and B [21].

Furthermore, considering the recovery of ambulation as a time-to-event factor, a

multivariable Cox proportional hazards model was applied to evaluate the hazard ratio

between groups, with groups, weight, and age included as covariates. The equation for the

Cox model is presented as Equation (2):

h(t, X) = h0(t) × e(β1Group+β2Weight+β3Age) (2)

Finally, Spearman’s correlation was used to evaluate the relationship between quanti-

tative variables across all groups and within groups separately.

The statistical significance level was set at p < 0.05. Statistical analyses were performed

using R 4.3.2 (R Foundation for Statistical Computing; Vienna, Austria; https://www.R-

project.org/, accessed on 29 May 2024).

3. Results

The retrospective analysis of medical records identified a total of 155 patients re-

ferred to the physiotherapy unit following thoracolumbar disc herniation (T3–L3). How-

ever, 114 clinical cases were excluded because they did not meet the inclusion criteria

for incomplete medical records or lack of documentation regarding the exact time of

observed gait recovery. Therefore, 41 patients were definitely included and divided

into Group A (18 patients—physiotherapy protocol with acupuncture) and Group B

(23 patients—physiotherapy only).

In Group A, the most represented breed was the dachshund (n = 8). Other breeds in

this group included the French bulldog (n = 3), mixed breed (n = 2), Labrador retriever

(n = 1), Shar-Pei (n = 1), Jack Russell terrier (n = 1), West Highland white terrier (n = 1),

and miniature poodle (n = 1), with a predominance of chondrodystrophic breeds. There

were 7 males and 11 females in this group. The mean age was 5.8 ± 2.9 years (median,

5 years), and the mean body weight was 12.3 ± 2.9 kg (median, 12.3 kg). The mean interval

between symptom onset and surgery was 1.72 ± 2.08 days (median, 1 day). The mean

interval between surgery and the start of rehabilitation was 3.28 ± 1.67 days (median,

3 days). The mean number of days required for patients to regain ambulatory ability

was 15.06 ± 6.38 days (median, 13.5 days). The mean number of acupuncture sessions,

performed until ambulation was achieved, was 4.56 ± 1.15 (median, 4.5).

In Group B, the most represented breed was also the dachshund (n = 12). Other

breeds in this group included mixed breed (n = 4), Bolognese (n = 2), Lagotto Romagnolo

(n = 1), Maltese (n = 1), Labrador retriever (n = 1), golden retriever (n = 1), and French

bulldog (n = 1), with a predominance of chondrodystrophic breeds. There were 15 males

and 8 females in this group. The mean age was 7.4 ± 3.6 years (median, 6 years), and

the mean body weight was 12.3 ± 12.6 kg (median, 7.5 kg). The mean interval between

symptom onset and surgery was 1.43 ± 1.97 days (median, 1 day). The mean interval

between surgery and the start of rehabilitation was 4.96 ± 2.62 days (median, 5 days).

Patients in this group required a mean of 18.1 ± 6.43 days (median, 18.5 days) to recover

ambulation. Five patients in Group B were discharged in a non-ambulatory state after 11,

14, 79, 111, and 29 days of rehabilitation, respectively.

In all dogs included in this study, the affected intervertebral space was between T10

and L3.

Statistical analysis revealed no statistically significant differences between the two

groups for the variables age (p = 0.2003), weight (p = 0.5369), and time from symptom onset

https://www.R-project.org/
https://www.R-project.org/
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to surgery (p = 0.6567). However, a statistically significant difference was found for the

variable time from surgery to the start of rehabilitation (p = 0.029), which was shorter in

Group A.

The success rate, defined as the return to ambulation, was 100% in Group A and 78.26%

in Group B (Equation (1)). However, no statistically significant difference was detected

(p = 0.125 and p = 0.161 in the ANCOVA and t-test, respectively) regarding the number

of days required for ambulatory recovery between Group A (acupuncture) and Group B

(physiotherapy only). The covariance analysis also indicated that the variable weight could

act as a confounding factor, significantly influencing the patient’s return to ambulation

(p = 0.037) (Table 1).

Table 1. Schematic results of Groups A and B.

Age in Years Weight (kg) S-C (Days) C-R (Days) DEA (Days)

Group A
5.8 ± 2.9 (5)
(4.31–7.24)

12.3 ± 2.9 (12.3)
(7.38–13.4)

1.72 ± 2.08 (1)
(0.69–2.76)

3.28 ± 1.67 (3) a

(2.45–4.11)
15.06 ± 6.38 (13.5)
(11.9–18.2)

Group B
7.4 ± 3.6 (6)
(5.83–8.95)

12.3 ± 12.6 (7.5)
(7.06–14.7)

1.43 ± 1.97 (1)
(0.58–2.29)

4.96 ± 2.62 (5) a

(3.82–6.09)
18.1 ± 6.43 (18.5)
(14.9–21.3)

Schematic representation of the mean ± standard deviation (median) and 95% confidence interval of the values
concerning the variables investigated in Groups A and B. S-C = time interval between the onset of symptoms
and surgery; C-R = time interval between surgery and the start of rehabilitation; DEA = days from the start of
rehabilitation until the patient regained ambulation; a = statistically significant difference (p < 0.05).

Spearman’s correlation analysis revealed statistically significant relationships between

some of the quantitative variables considered in this study. Specifically, a positive correla-

tion was identified between age and the number of acupuncture sessions in Group A. This

suggests that older patients required a greater number of acupuncture treatments before

regaining ambulation (Table 2).

Table 2. Spearman correlation matrix—Group A.

GROUP TEST MATRIX Age Weight S-C C-R T0 DEA N. Session

A

Spearman
correlation

p-value

Age 0.1357 0.2084 0.7196 0.8362 0.5646 0.0086 *

Weight 0.1357 0.6725 0.3176 0.8366 0.5212 0.6521

S-C 0.2084 0.6725 0.1272 0.3698 0.5917 0.3027

C-R 0.7196 0.3176 0.1272 0.0184 0.4823 0.6063

T0 0.8362 0.8366 0.3698 0.0184 0.7216 0.8096

DEA 0.5646 0.5212 0.5917 0.4823 0.7216 0.0012

N. session 0.0086 * 0.6521 0.3027 0.6063 0.8096 0.0012

S-C = time interval between the onset of symptoms and surgery; C-R = time interval between surgery and
the start of rehabilitation; T0 = severity of neurological deficits according to the modified Frankel scale at the
start of rehabilitation; DEA = time (expressed in days) from T0 required for the animal to regain ambulation;
N. Sessions = number of acupuncture treatments performed until the return to ambulation. * indicates
significant correlations.

The results of the Cox models and hazard ratio graphs are presented in Figure 1,

while the curve for the return to ambulation is shown in Figure 2. These results indicate

that patients in Group B had a 50% lower likelihood of regaining ambulation (hazard

ratio = 0.50) over time compared with patients in Group A (p = 0.042).
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Figure 1. Hazard ratio graphs. Group B showed a hazard ratio of 0.50 and statistically significant

differences in the return to ambulation compared with Group A (p = 0.042). Neither weight nor

age had a statistically significant impact on the return to ambulation in this study (p = 0.455 and

p = 0.362, respectively).

ff

 

ff

Figure 2. Curve of return to ambulation, according to the Cox model. The results indicate that

patients in Group B had a 50% (hazard ratio = 0.50) lower probability of returning to ambulation over

time compared with patients in Group A. Time is reported in the number of days.

4. Discussion

The aim of this study was to evaluate the positive effect of integrating acupuncture

and EA treatments into a standard physiotherapy protocol for dogs undergoing surgery for

thoracolumbar (T3–L3) disc extrusion. The likelihood of regaining ambulation was higher

in the group that received acupuncture as part of the rehabilitation protocol. However,

it should be noted that the dogs in Group B showed a slight delay (median of 5 days

compared with 3 days in Group A) in starting physiotherapy after surgery.
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In both groups, the breeds were of the chondrodystrophic type and had a median age

of ≤6 years, consistent with the literature regarding the etiopathogenesis of intervertebral

disc extrusion. The time between symptom onset and surgery is a key prognostic factor

that can influence both the likelihood and speed of postoperative recovery [10,22]. In our

study, all patients underwent decompressive surgery within 48 h of symptom exacerba-

tion and subsequently received pain management therapy consistent with the literature

(approximately 5–7 days) [10]. The 48-h window between the loss of deep pain perception

(an event observed in two Group A dogs, two Group B dogs who regained ambulation,

and two Group B dogs who did not) and decompressive surgery is considered optimal for

the recovery of ambulation [10]. However, this time limit should not be interpreted as an

absolute cut-off because the literature documents cases of plegic dogs lacking deep pain

perception for >1 week prior to surgery regaining ambulation [10].

The selection criteria for our study excluded paraplegic dogs with a lack of deep pain

perception at the start of rehabilitation. This decision was made to align with the most

recent study by Jia et al. [23], which investigated the effects of acupuncture on patients with

a similar condition. As previously reported, patients without deep nociception generally

have a poorer prognosis for regaining ambulation, with a success rate of ≤60% [10,24–26],

compared to patients with preserved deep pain perception. The latter group generally has a

good to excellent prognosis (success rate > 90%) [10,26–28], with an average time to recovery

of voluntary ambulation within 10–13 days [10,22,24,29–31]. Only a few publications have

reported a slightly longer recovery time of around 16 days [32,33].

In our study, 100% of the dogs in Group A regained ambulation with a mean of

15.06 ± 6.38 days and a median of 13.5 days. By contrast, only 78.26% of the dogs in Group

B regained the ability to walk independently, with a mean of 18.1 ± 6.43 days and a median

of 18.5 days.

Despite the statistically significant difference in the interval between surgery and

the start of rehabilitation (longer in Group B), all patients in this study began rehabil-

itation within the time frame recommended by scientific guidelines (24 h to 14 days

postoperatively) [10].

The physiotherapy protocol design, in both groups, remained consistent in terms of the

types of exercises and the progression of activities, while accounting for individual differ-

ences in the pace of neurological recovery. Regarding acupuncture treatment, the selected

acupoints were the most commonly described for treating intervertebral disc herniation

in dogs [14,16,34–36]. The choice of acupoints can depend on several factors, including

the temperament of the patient and the type of lesion. In this study, the physiotherapist

prioritized selecting a pool of acupoints capable of exerting synergistic effects with similar

neuromodulatory impacts. Not all dogs tolerate needles equally, and not all dogs, even

with lesions at the same thoracolumbar location between T3 and L3, present the same

clinical symptoms. In particular, EA applied to the BaLiao points, although not commonly

used in patients with T3–L3 disc herniations, is generally utilized in clinical cases requiring

specific stimulation for micturition (neurogenic bladder) or in dogs exhibiting ‘lower motor

neuron’ symptoms without actual involvement of the caudal spinal cord intumescence

(e.g., due to spinal hemorrhage, leakage of extruded disc material, and similar conditions).

Moreover, the use of low frequencies for EA, as reported in previous studies [16,35],

was selected for its potential benefits: generalized and long-lasting analgesia (through

the release of opioid substances such as endorphins and enkephalins), better inhibition

of neuropathic and inflammatory pain, and promotion of neuroplasticity [37,38]. It is

also important to note that high frequencies are poorly tolerated by awake patients [1].

Nevertheless, other authors preferred alternating between low and high frequencies [14],

suggesting that such a combination achieves the maximum therapeutic effect by releasing
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all four opioid peptides (dynorphin A, β-endorphin, endomorphin, and enkephalins), in

line with Han’s study [16].

The outcomes and recovery times of ambulation in patients treated with acupuncture

were found to be either better or in line with previous studies on the use of acupuncture

and EA in treating dogs with intervertebral disc herniation [14,16,23,35,36]. These results

also align with other clinical studies that employed more or less intensive rehabilitation

protocols, excluding acupuncture, following surgical decompression [28,31,39].

Surgical intervention is highly recommended for non-ambulatory paraparetic or para-

plegic dogs with deep pain perception because it is associated with significantly better

success rates, recovery times, and lower recurrence probability compared with conservative

approaches [10]. However, there are specific cases in which surgery may not be feasible

(e.g., financial constraints or physical conditions that preclude anesthesia and surgery). In

such cases, the integration of acupuncture and/or EA into the medical management plan

can be a viable therapeutic option.

In clinical studies focusing on rehabilitation protocols after surgical decompression

without acupuncture, Bruno et al. [28] reported recovery times comparable to those in

Group A (acupuncture) in their study using a similar physiotherapy protocol. More recently,

a retrospective clinical study by Martins et al. [39] analyzed clinical data from 367 paraplegic

dogs with thoracolumbar disc extrusion. Their study demonstrated that, following decom-

pressive surgery, an ‘intensive’ neurorehabilitation protocol (comprising massages, passive

movements, locomotion training exercises, functional electrical stimulation, neuromuscular

and interferential stimulation, and transcutaneous spinal cord electrical stimulation) effec-

tively promoted ‘activity-induced neuroplasticity’, enabling faster recovery of ambulation

compared with a standard physiotherapy protocol or spontaneous recovery [39]. At the

same level of neurological dysfunction (paralysis with preserved nociception), the patients

in their study also presented conditions such as absence or reduction of the flexor reflex,

which contributed to a more challenging recovery [39]. Nonetheless, the success rate for

patients with preserved nociception who underwent this type of intensive treatment was

99.4% (167/168), similar to the success rates observed in the present study.

In cases of acute disc extrusion, it can be challenging to attribute recovery to sponta-

neous neuroplasticity mechanisms rather than the rehabilitation protocol implemented.

This consideration is less significant for patients who have lost deep pain perception,

given their limited ability to recover autonomously. Therefore, it is plausible that the

application of an intensive protocol in the postoperative management of patients with inter-

vertebral disc herniation could be more beneficial for those with more severe neurological

conditions [31].

In our study, patients with more severe neurological dysfunction were more prevalent

in Group B, although the median modified Frankel scale score was not statistically different

between the two groups. This could explain the seemingly faster recovery time, although

not statistically significant, observed for the return to ambulation in Group A (acupuncture).

In this study, acupuncture treatment does not appear to have significantly impacted the

time to regain ambulation, but rather the actual likelihood of achieving this outcome, as

indicated by the multivariate Cox proportional hazard model.

The decision to use a multivariate Cox proportional hazard model instead of a Kaplan–

Meier curve was made to evaluate the potential influence of the variables weight and age

on rehabilitation outcomes, in line with the literature [23,28,30,40–42]. The variables weight

and age did not have a statistically significant effect on the event ‘return to ambulation’.

However, it should be noted that among the non-ambulatory patients in Group B (n = 5),

one was aged between 6 and 10 years, and two were aged >10 years, including one from

a heavy breed (Labrador retriever). Two of the five patients did not regain ambulation
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after approximately 2 weeks of treatments (five physiotherapy sessions per week). Unfor-

tunately, no useful information was available post-discharge, so it cannot be ruled out that

ambulation might have been regained later, albeit over a particularly extended timeframe.

Although the results suggest a positive therapeutic effect of acupuncture treatment on

neurological recovery, this study was limited by several technical aspects: a small sample

size for statistical analysis, although consistent with several studies in the literature; the

absence of a control group in which no patient received a rehabilitative treatment after

surgery; or the absence of follow-up for non-ambulatory discharged patients; moreover,

the retrospective nature of this study resulted in a lack of randomization, assessment, and

monitoring of muscle atrophy and proprioception in all included patients, uniformity

between the two groups on the timing of rehabilitation initiation, and validated pain

scale monitoring.

5. Conclusions

The rehabilitative management of patients affected by thoracolumbar disc herniation

undergoing decompressive surgery is a clear example of a multimodal approach. This

approach involves the adoption of various strategies (manual therapies, instrumental thera-

pies, and acupuncture) to address the main needs of the patient in the postoperative period:

pain management, prevention of muscle atrophy and joint disorders secondary to the

immobilization, stimulation, and recovery of proprioceptive function, and the stimulation

of interneuronal circuits and neural mechanisms responsible for locomotor control, aiming

to promote neuroplasticity.

The present study provides clinical insights supporting the inclusion of acupuncture

and EA in a rehabilitation protocol, as treated dogs with acupuncture have a higher

likelihood of regaining autonomous ambulation. However, further investigations are

needed with randomized prospective studies.
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