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Abstract 

Objective  To investigate the effectiveness of focused extracorporeal shock wave therapy (FESWT) in treating post‑
partum sacroiliac joint (SIJ) dysfunction.

Methods  A total of 90 patients with SIJ dysfunction were included and randomly assigned to FESWT, manual therapy 
(MT), or combination therapy (CT) groups. Pain intensity and Oswestry Disability Index (ODI) score were measured 
upon admission, after 1 and 2 weeks of treatments. The treatment efficacy and adverse events of each group were 
also assessed.

Results  There were no significant differences among three groups regarding clinical data, pain intensity, and ODI 
score on admission (all P > 0.05). After 1 week of treatment, FESWT exhibited similar pain intensity and lower ODI score 
(P < 0.001) compared to MT. After 2 weeks of treatment, the pain and ODI in FESWT were similar with MT. The pain 
in CT was lower than MT after 1 week, but lower than FESWT after 2 weeks. Furthermore, we identified interaction 
effects between treatment method and duration in relation to pain intensity (Fgroup*time = 5.352, P = 0.001) and ODI 
score (Fgroup*time = 5.902, P < 0.001). FESWT group exhibited the highest improvement rate of 66.7%, while CT group 
achieved the highest cure rate of 73.3%. No adverse events were observed in any of the patients during 2 months 
follow-up period.

Conclusions  Compared to MT, FESWT mainly reduced the ODI score rather than pain after 1 week of treatment. After 
2 weeks, the effect of FESWT in relieving the pain was inferior to the MT.
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Introduction
The sacroiliac joints (SIJ), being the largest axial joints, 
are situated in the pelvis and connect the iliac bones to 
the sacrum. Pain experienced in the SIJ, hip joint, lum-
bar spine, and visceral region can result in pain in SIJ 
region. The presence of pain and stiffness in the SIJ 
region is commonly associated with SIJ dysfunction. 
Risk factors for SIJ dysfunction encompass pregnancy, 
obesity, prolonged periods of sitting, leg length discrep-
ancy, excessive physical activity, direct trauma, systemic 
inflammatory conditions, and degenerative joint dis-
eases [1]. Both hypo and hyper-mobile SIJ are consid-
ered abnormal motion patterns. Individuals with pelvic 
fractures and a sedentary lifestyle commonly experience 
hypo-mobility and joint fixation, potentially increasing 
their susceptibility to SIJ dysfunction. Conversely, dur-
ing pregnancy, the SIJ heightened mobility due to the sex 
hormones and relaxin, which promote ligamentous laxity. 
Various biomechanical factors contribute to SIJ dysfunc-
tion in pregnancy, including augmented weight, altera-
tions in posture, heightened abdominal and intrauterine 
pressure, and laxity on the spine and pelvic structures 
[2]. Furthermore, a previous study has also indicated the 
presence of SIJ dysfunction resulting from symphysioly-
sis in postpartum women [2]. It has been observed that 
44.8% of patients with SIJ dysfunction had developed it as 
a consequence of childbirth [3].

Initially, conservative management is recommended 
as the primary treatment for SIJ dysfunction. However, 
if conservative management proves ineffective within 
a span of 6 weeks, alternative approaches such as intra-
articular injections, peri-articular injections, or nerve 
blocks may be considered [4]. Additionally, the efficacy 
of manual therapy and exercise therapy in addressing SIJ 
syndrome has been extensively explored in various stud-
ies [5–7]. Recently, extracorporeal shock wave therapy 
(ESWT) has been applied for the treatment of temporo-
mandibular disorders [8] and plantar fasciitis (treated on 
myofascial points) [9]. It has been recognized as a bio-
logical modulator, capable of inducing the differentiation 
of mesenchymal stem cells, promoting neovasculariza-
tion, and facilitating the release of angiogenetic factors 
[10]. Currently, only one study evaluated the efficacy of 
using ESWT to treating SIJ pain [11], which highlighted 
that ESWT represents a potential therapeutic option for 
decreasing SIJ pain. However, the effectiveness of focused 
ESWT in treating SIJ dysfunction in postpartum woman 
remains unrevealed.

In this study, we conducted a prospective randomized 
controlled trial to explore the therapeutic effect of 
focused ESWT on SIJ dysfunction syndrome in post-
partum women, and to evaluate the efficacy of focused 
ESWT on pain relief and SIJ function recovery. This 

study contributes to provide reference value for the treat-
ment of SIJ disorder in postpartum women and improve 
their quality of life.

Methods
Participants
A prospective randomized controlled trial was conducted 
on postpartum women diagnosed with postpartum SIJ 
dysfunction between July 2022 and December 2022 at 
our hospital. This study received approval by the Insti-
tutional Review Board of our hospital. Informed consent 
was obtained from all participants.

The inclusion criteria for this study were as follows: (1) 
meeting specific diagnostic criteria for SIJ dysfunction; 
(2) primiparas with a singleton pregnancy within 1 year 
after delivery, aged between 20 and 35 years; (3) presence 
of unilateral SIJ dysfunction; (4) according to the symp-
toms of lower lumbosacral pain and the local physical 
examination of sacroiliac joint, the pain in SIJ was sug-
gested; (5) written the informed consent.

The following patients were excluded from the study: 
(1) those experiencing pain in the waist and legs due to 
alternative etiologies; (2) pregnant individuals; (3) indi-
viduals with sacroiliac joint sprain characterized by sym-
metrical bone marks and no abnormalities observed in 
X-ray images; (4) individuals with tuberculosis affecting 
the sacroiliac joint or spine; (5) individuals with tumors; 
(6) individuals with fractures; and (7) individuals with 
ankylosing spondylitis.

The diagnostic criteria of SIJ dysfunction in this study 
referred to the European guidelines for the diagnosis and 
treatment of pelvic girdle pain in 2008, including (1) have 
a history of trauma or maternity; (2) pain occurs in uni-
lateral or bilateral sacroiliac joint and upper hip, and pain 
aggravates when turn over; (3) muscle spasm around SIJ, 
limited activity of lower limbs, inability to sit for a long 
time; (4) SIJ of the affected side is swollen and appears 
bulge than healthy side; (5) pelvic compression and sep-
aration tests, “4” test, and one-foot standing test are all 
positive; (6) X-ray examination of pelvis shows that the 
SIJ space of the affected side is slightly widened, the 
articular surface is disordered, and the pubic symphysis 
moves up and down slightly.

Randomization
In this study, covariate adaptive randomization (CAR) 
was performed to assign patients to 3 groups. The age, 
course, and pain intensity on admission were considered 
as covariates. We conducted the allocation concealment 
and detailed patient assignment was concealed from 
the investigators. The patients were aware of their treat-
ment, but were blinded to the treatment details of other 
groups. Further, we carried out the physical examination 
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on patients and collected their baseline clinical informa-
tion including age, course, site of unilateral pain (left or 
right), pain during pregnancy (yes/no), breastfeed their 
baby after delivery (yes/no), and pain intensity.

Interventions
This study included postpartum women diagnosed with 
SIJ dysfunction within 1  year after delivery, who were 
then randomly allocated into three groups. The first 
group received focused extracorporeal shock wave ther-
apy (FESWT), the second group underwent the manual 
therapy (MT), and the third group received a combina-
tion therapy (CT) consisting of FESWT combined with 
MT. All patients received a course of therapy, and a 
course consisted of 5 times of treatment (20  min/time). 
The treatment was conducted every 2 days, and a course 
of therapy needed 2 weeks.

(1)	Interventions in FESWT group involved the utiliza-
tion of a cutting-edge electromagnetic focused shock 
wave therapy device (FS10Pro, Shenzhen Creative 
Industry Co., Ltd., China). The energy flux density 
(EFD) of the device was set at 0.0298  mJ/mm2. The 
focal range of focused ESWT device: radial ≤  ± 6 mm, 
axial ≥ 60 mm. The treatment was administered every 
2  days, and a course of therapy lasted for 2  weeks. 
For the shock wave therapy, 4 bone markers, namely 
the anterior superior iliac spine, posterior superior 
iliac spine, iliopubic eminence, and ischial tuberosity, 
were chose to receive the shock. Each bone marker is 
symmetrical left and right. Hence, a total of 8 points 
were administrated the shock. The 500 shocks were 
set for each bone marker point, and a total of 4000 
shocks were finally applied.

For the treatment plan, it was determined according 
to the metabolism rate of ESWT metabolite. The ESWT 
has been found to upregulate the expression of collagen, 
initiate cell proliferation in healthy tenocytes, and posi-
tively affect the metabolism of tendons. It can also be able 
to induce positive modulation of tendon-specific marker 
expression and release of anti-inflammatory cytokines 
[12]. In our clinical practice, we found that these effects 
were weakened after 2–3  days of FESWT treatment. 
Therefore, we finally determined the interval time 
(2 days) of ESWT treatment for patients with sacroiliac 
joint dysfunction. In addition, during the clinical treat-
ment, we found that the SIJ dysfunction can be obviously 
improved after half a month. Therefore, we set the course 
of ESWT therapy as 2 weeks.

For the site selection of FESWT administration, 4 bone 
markers (anterior superior iliac spine, posterior superior 
iliac spine, iliopubic eminence, and ischial tuberosity) 

were treated. Muscles involved in SIJ dysfunction include 
erector spinae, multifidus muscle, gluteus maximus, glu-
teus medius, iliopsoas-costal muscle, lateral external 
oblique muscle, and internal oblique muscle [13, 14]. The 
myofascial trigger points of these muscles were located 
around the above bone markers. Eftekharsadat et  al. 
found that extracorporeal shock wave therapy on inferior 
trigger points in the quadratus lumborum muscle can 
achieve a favorable reduction in pain and ODI score [15]. 
Monclús et al. also suggested that shock waves seem to be 
a suitable treatment for myofascial trigger points [16]. In 
our clinical practice, we found that the treatment effect 
was more favorable and sacroiliac joint dysfunction was 
significantly improved when the myofascial trigger points 
were treated. For example, the trigger point of gluteus 
maximus is around the ischial tubercle. When we treated 
the hip soft tissue with shock wave in clinic, the curative 
effect was not significant, but the pain was relieved sig-
nificantly by treating the bone marker of ischial tubercle. 
Therefore, in this study, 4 bone markers as the trigger 
points of sacroiliac joint dysfunction were finally selected 
for FESWT treatment.

(2)	 Interventions in MT group were as following. 
Patient assumed a prone position, during which 
the operator administered a massage and applied 
pressure to the disordered lumbosacral muscles 
(latissimus dorsi, erector spinae, multifidus, gluteus 
maximus, gluteus medius, iliopsoas, lateral exter-
nal oblique muscle, and internal oblique muscle) 
for approximately 10  min. When cord-like painful 
nodule at SIJ was touched, the operator flipped the 
nodule with thumb and gently pushed it obliquely 
upward or downward until the nodule reduced 
or disappeared. Subsequently, the patient transi-
tioned to a supine position, and their lower limb 
was straightened and subjected to a ringlike shak-
ing motion 6–7 times. The patient’s affected side 
was then positioned beneath the operator’s arm, 
and they received forward-bending traction for 
1  min, involving flexion of the knees and hip, as 
well as adduction of the hip joint. Finally, the opera-
tor positioned the patient in lateral decubitus on 
the healthy side and instructed them to flex their 
knees and hips. The operator then applied pressure 
and movement to the affected side of the sacroiliac 
joint (SIJ), followed by straightening the affected 
extremity. This treatment process was repeated 3–5 
times. Subsequently, the patients were instructed 
to assume the prone position, and various assess-
ments, including measuring the height of the poste-
rior superior iliac spine, evaluating painful cord-like 
nodules, conducting the "4" test, and performing 
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point of care testing, were performed to assess the 
degree of SIJ dysfunction.

(3)	 Patients in the CT group were received the FESWT 
and MT simultaneously according to the above 
interventions.

Outcomes
The main outcome included pain intensity and Oswestry 
disability index (ODI) score [17, 18]. The pain condition 
and ODI score were recorded at admission, after 1 week, 
and 2 weeks of treatment for all patients. Pain intensity 
was assessed using the visual analogue scale (VAS) score, 
with 0 indicating no pain; less than 3 indicating mild pain 
within an acceptable range; 4–6 indicating severe pain 
affecting daily life; and 7–10 indicating intense pain that 
is intolerable. The disability of SIJ was evaluated using the 
ODI score, which consisted of 9 terms graded on a scale 
of 0–5. The total ODI score = [sum of 9 terms scores /45] 
* 100%. A higher ODI score indicated a greater degree of 
functional impairment.

After the completion of the two-week treatment 
period, we assessed the overall clinical efficacy within 
three distinct groups. The clinical efficacy was catego-
rized into three degrees, namely invalid, improved, and 
cured. An invalid outcome was characterized by the pres-
ence of referred pain in the lower extremities caused by 
SIJ disease, as well as a lack of improvement or even exac-
erbation or deterioration in the movement function of 
the lower extremities and sacroiliac joint. Conversely, an 
improved outcome indicated a reduction in referred pain 
in the lower extremities caused by SIJ disease, as well as 
an improvement in the movement function of the lower 
extremities and sacroiliac joint when compared to the 
previous state.

When the treatment was finished after 2  weeks, we 
assessed the overall clinical efficacy among 3 groups. 
The clinical efficacy was classified to 3 degrees (inva-
lid, improved, cured). Invalid outcome indicates that (1) 
referred pain exits in lower extremities caused by SIJ 
disease; (2) the movement function of lower extremities 
and sacroiliac joint is not improved or even aggravated 
or deteriorated. Improved outcome indicated that (1) 
referred pain in lower extremities caused by SIJ disease 
is reduced; the movement function of lower extremi-
ties and sacroiliac joint is improved compared with that 
before treatment. The presence of a cured outcome sug-
gests that the manifestation of referred pain in the lower 
extremities, resulting from sacroiliac joint (SIJ) disease, 
is overlooked, while the functional mobility of both the 
lower extremities and the sacroiliac joint is normal. Both 
improved and cured outcomes fall within the realm of 
effective treatment. The adverse events experienced by 

all patients were monitored for a duration of two months 
following the completion of the treatment.

Statistical analysis
The parameters for calculating the sample size in 
this study include α, β, and the effective rate of each 
group. The effective rate in each group = number 
(improved + cured) /all patients. There was no study 
reported the effectiveness of ESWT in treating the SIJ 
dysfunction in postpartum woman until now. Therefore, 
to obtain the proper sample size of this study, we per-
formed the preliminary investigation to initially estimate 
the effective rate of each group. The initial effective rate in 
preliminary investigation was 80% in MT group, 85% in 
FESWT group, and 95% in combination group. Accord-
ing to the parameters including α = 0.05, 1 − β = 0.95, and 
estimated effective rate of each group, the sample size 
of 84 for the final study was calculated by G*Power soft-
ware with the effect size of 0.78. In addition, considering 
the missing rate and data deficiency into consideration, 
the approximately 20% of patients was added to the cal-
culated sample size. Finally, a total of 99 patients were 
enrolled in this study and 33 patients in each group were 
required.

The data were analyzed using the SPSS software. The 
data of age, course, weight, weight gain during pregnancy, 
pain intensity, and ODI score were presented as means 
and standard error, and their differences among 3 groups 
were compared using the one-way ANOVA. Regard-
ing the pain intensity and ODI score, we also conducted 
the post hoc comparisons after ANOVA with Bonfer-
roni method and the corrected P < 0.016 was considered 
statistically significant. In addition, the comprehensive 
effects of treatment methods and time on the pain inten-
sity and ODI score were measured using the repeated 
analysis of measurement variance. The qualitative data 
including location of pain, pain status during pregnancy, 
postpartum breast feeding, and effective rates were pre-
sented as frequency, and the differences among 3 groups 
were analyzed by χ2 and Kruskal–Wallis test. The P value 
less than 0.05 was considered statistically significant.

Results
The baseline of participants
Out of the 99 estimated samples, a total of 90 patients 
diagnosed with SIJ dysfunction were ultimately selected 
for participation in this study. These patients were then 
randomly assigned to three distinct groups, each receiv-
ing the appropriate treatment. Upon initial assessment 
(Table  1), no statistical difference was observed among 
the three groups in terms of age (P = 0.92), duration 
of symptoms (P = 0.13), weight gain during pregnancy 
(P = 0.40), location of pain (P = 0.87), pain experienced 
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during pregnancy (P = 0.12), and postpartum breastfeed-
ing (P = 0.82).

Treatment effects comparison among 3 groups
We initially assessed the clinical effectiveness of 3 groups 
at different time points. As shown in Table 2, there were 
no significant differences in pain intensity (P = 0.985) 
and ODI score (P = 0.360) among 3 groups on admis-
sion. After 1  week of treatment, both the pain intensity 
(P = 0.001) and ODI score (P < 0.001) showed differences 
among 3 groups. Followed by pairwise comparisons 
(Table  3), the detailed differences of pain intensity 
(P = 0.001) and ODI score (P < 0.001) were found between 
manual therapy and combination therapy groups. In 
addition, the difference of ODI score can also be found 
between focused ESWT and manual therapy (P < 0.001).

The differences of pain intensity and ODI score were 
also observed among 3 groups after 2 weeks of treatment 
(Table  2, P = 0.013). Followed by pairwise comparisons, 
the pain intensity in focused ESWT was higher compared 
with combination therapy (P = 0.002). The ODI showed 

no difference between any two groups even though the 
difference of ODI was significant among three groups.

We further conducted repeated analysis of measure-
ment variance to evaluate the clinical efficacy among 
3 groups (Fig. 1A and B). The χ2 value of Mauchly’s test 

Table 1  Basic characteristics of patients with SIJ dysfunction among 3 groups

a The data were presented as means and standard error
b The data were presented as frequency

*The data were analyzed by t-test; #, the data was analyzed by χ2 test

Variables Focused ESWT Manual therapy Combination therapy χ2/t P

Age (years)a 30.73 ± 0.72 30.56 ± 0.73 30.33 ± 0.74 0.07* 0.92

Course (months)a 3.90 ± 0.34 3.75 ± 0.26 3.10 ± 0.26 2.07* 0.13

Weight gain during pregnancy/Kga 13.90 ± 0.62 12.65 ± 0.67 13.10 ± 0.68 0.91* 0.40

Location of painb Left 16 16 16 1.22# 0.87

Right 7 11 8

Bilateral 7 5 6

Pain during pregnancyb No 16 18 23 4.14# 0.12

Yes 14 14 7

Postpartum breast feedingb No 5 7 5 0.37# 0.82

Yes 25 25 25

Table 2  Comparison of clinical efficacy among 3 groups by one-way ANOVA

Variables Focused ESWT Manual therapy Combination therapy P

Pain intensity

On admission 5.233 ± 0.156 5.233 ± 0.149 5.200 ± 0.168 0.985

After 1 week 2.700 ± 0.145 3.167 ± 0.136 2.433 ± 0.124 0.001

After 2 weeks 1.200 ± 0.181 0.967 ± 0.188 0.367 ± 0.122 0.002

ODI score

On admission 38.600 ± 0.650 38.670 ± 0.750 37.470 ± 0.560 0.360

After 1 week 24.867 ± 1.285 32.467 ± 0.933 24.267 ± 1.303  < 0.001

After 2 weeks 9.400 ± 1.534 10.267 ± 2.006 3.800 ± 1.287 0.013

Table 3  The P values for the post hoc comparisons on pain 
intensity and ODI score

FESWT Focused extracorporeal shock wave therapy; MT Manual therapy; 
CT Combination therapy of FESWT and MT. The post hoc comparisons were 
performed with Bonferroni method and corrected P < 0.016 was considered 
statistically significant

Groups On admission After 1 week After 2 weeks

Pain intensity

FESWT-MT 0.982 0.050 0.977

FESWT-CT 0.891 0.502 0.002

MT-CT 0.798 0.001 0.038

ODI score

FESWT-MT 0.979  < 0.001 0.970

FESWT-CT 0.690 0.975 0.053

MT-CT 0.612  < 0.001 0.019
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of sphericity for pain intensity and ODI score was found 
to be 11.045 (P = 0.004) and 16.132 (P < 0.001), respec-
tively, which did not conform with the sphericity hypoth-
esis. Therefore, the comparison of effects within-subjects 
was analyzed using the adjusted Greenhouse–Geisser 
method. The results revealed that the P values for the test 
of between-subjects effects on pain intensity (P = 0.021) 
and ODI score (P < 0.001) were both below the threshold 
of 0.05, indicating their difference among 3 treatment 
methods. In addition, the P values for various time points 
and interaction effects concerning pain intensity and ODI 
score were also found to be less than 0.05, indicating a 
significant variation in clinical efficacy among 3 groups at 
different time points. The impact of treatment methods 
on pain and ODI scores exhibited temporal variability.

The mean treating times for the focused ESWT, man-
ual therapy, and combination therapy groups were 4.76, 
4.67, and 4.91 times, respectively. There was no statisti-
cal difference in treating times among the 3 groups. A 
number of patients with milder symptoms in all three 
groups experienced favorable efficacy after three treat-
ment sessions. Additionally, we assessed the overall 
effectiveness rate after two weeks of treatment. Table  4 
demonstrates that none of the patients in any of the three 
groups were deemed ineffective. However, there was a 
significant difference in the effectiveness rates among 
the three groups (P = 0.008). The focused Extracorporeal 

Shock Wave Therapy (ESWT) demonstrated the most 
notable rate of improvement (66.7%), while combination 
therapy exhibited the highest rate of successful treat-
ment (73.3%). Across all included samples, no signifi-
cant adverse events, side effects, or severe complications, 
such as hematomas or abnormal musculoskeletal events, 
were reported within each group after a 2-month follow-
up period. A total of 9 samples withdrew from the study 
due to reasons that remain unknown or unrelated to the 
interventions.

Discussion
The objective of this study was to investigate the thera-
peutic effects of focused extracorporeal shockwave 
therapy (ESWT) on sacroiliac joint (SIJ) dysfunction in 
postpartum women. Our findings indicated that focused 
ESWT yielded significant reduction of ODI score com-
pared to manual therapy after 1 week of treatment. How-
ever, it did not significantly reduce the pain intensity after 
2 weeks. To the best of our knowledge, this study is the 
first to emphasize the importance of focused ESWT in 
the treatment of SIJ dysfunction in postpartum women.

The prevalence of chronic pain postpartum is high 
among women, potentially attributed to the structural 
changes in the pelvis that occur during pregnancy and 
postpartum [19]. This can result in the experience of sac-
roiliac joint pain. Specifically, women with asymmetrical 
SIJ laxity during pregnancy are at a three-fold increased 
risk for developing postpartum pain [20]. The asymmetri-
cal SIJ laxity disrupts the balance of forces exerted on the 
SIJ, consequently leading to SIJ dysfunction that may per-
sist into the postpartum period following pregnancy [21]. 
The previous study presented that 36% of women showed 
the SIJ pain during pregnancy and 23% of those patients 
had continual pain postpartum. The prevalence of SIJ dis-
orders among women has emerged as a significant health 

Fig. 1  Repeated analysis of measurement variance for assessing the clinical efficacy among 3 groups. A Pain intensity. B ODI score

Table 4  Comparison of clinical efficacy among 3 groups after 4 
weeks of treatment

The data were analyzed by Kruskal–Wallis test

N Ineffective Improved cured P

Focused ESWT 30 0 20 (66.7%) 10 (33.3%) 0.008

Manual therapy 30 0 15 (50%) 15 (50%)

Combination therapy 30 0 8 (26.7%) 22 (73.3%)
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concern. Notably, the incidence of SIJ misalignment in 
young women surpasses that in males, owing to inher-
ent biomechanical disparities in the SIJ and the greater 
loads, stresses, and increased SIJ mobility [2]. However, 
it is crucial to acknowledge that postpartum SIJ dysfunc-
tion often goes underestimated, as women tend to seek 
medical attention only when the discomfort significantly 
hampers their daily activities. Consequently, the effec-
tive management of postpartum SIJ dysfunction assumes 
paramount importance in enhancing the overall quality 
of life for these women.

In this study, we found that focused ESWT significantly 
improved the SIJ dysfunction of postpartum woman, 
which can be regarded as an alternative therapy. Few 
studies investigated the effects of focused ESWT on SIJ 
dysfunction in postpartum woman. It was also reported 
that the influence of shock wave energy or dose on effi-
cacy remains debatable; for example, high-energy ESWT 
is suitable for treating calcified tendinitis [22] whereas 
low dose is suitable for pain reduction for plantar fas-
ciitis [23]. It follows that the shock wave energy may be 
vary from disease to disease. In our study, the focused 
shock wave therapy device was used to release the pain of 
patients with sacroiliac joint dysfunction, and low-energy 
ESWT may be more suitable. The previous study has 
reported that an EFD less than 0.2 mJ/mm2 was identified 
as the optimal energy for focused ESWT for tissue regen-
eration [24]. However, when the energy was applied into 
the patients with sacroiliac joint dysfunction, the patients 
cannot stand this EFD 0.2 mJ/mm2. Therefore, we made a 
number of readjustments to the proper EFD, finding that 
0.03–0.07 mJ/mm2 EFD can achieve a favorable efficacy 
for the pain reduction in patients with sacroiliac joint 
dysfunction. Finally, the energy of the focused ESWT 
used in this study was set as 0.0298  mJ/mm2, suggest-
ing that lower energy level of focused ESWT was enough 
to achieve a more favorable efficacy for the treatment of 
postpartum SIJ dysfunction. This study further supported 
the obvious differences of EFD value in different diseases.

In addition, the intervention period of focused ESWT 
may influence its efficacy [25]. In the present study, it was 
observed that focused ESWT administered after 1 week 
yielded a significant improvement in ODI reduction 
when compared to manual therapy. This finding suggests 
that focused ESWT exhibits superior efficacy for releas-
ing the SIJ dysfunction. Furthermore, the effectiveness of 
focused ESWT on ODI after two weeks was found to be 
comparable to that of manual therapy.

Our study provides valuable information regarding the 
ESWT efficacy in treating SIJ dysfunction in postpartum 
woman, but several limitations should be acknowledged. 
Our findings may be limited due to the small sample size 
and lack of long-term follow-up. This study just can be 

regarded as a short-term experimental trial. In addition, 
it was a single center study. Further studies are required 
with larger samples and longer follow-up time to vali-
date our results. Patient stratification is also needed to 
optimize the patient conditions for better treatment 
outcomes.

Conclusion
This study aimed to investigate the treatment efficacy 
of focused ESWT for releasing postpartum SIJ dys-
function and reducing pain. Our findings revealed that 
focused ESWT demonstrated a significantly superior 
effect in reducing ODI score after one week of treatment 
compared to manual therapy. After two weeks of treat-
ment, both therapies exhibited similar efficacy on reduc-
ing ODI score. Comparatively, the combination therapy 
(ESWT + manual therapy) had more favorable treatment 
effect than the single treatment method. No adverse 
events were reported during the 2  months follow-up 
period. Our results suggests that focused ESWT can be 
considered an effective therapeutic approach for post-
partum SIJ dysfunction. There is a need to explore the 
long-term effects of focused ESWT on SIJ dysfunction in 
postpartum women.

Acknowledgements
Not applicable.

Author contributions
KT and RW contributed to the conception and design. KT, RW and JL con‑
tributed to the collection and assembly of data. KT, YP and CL analyzed and 
interpreted the data. All authors wrote and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets generated during and/or analyzed during the current study are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study has received the approval by the Institutional Review Board of our 
hospital. Informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
Thanks Shenzhen Creative Industry Co., Ltd for providing the cutting-edge 
electromagnetic focused shock wave therapy device used in this study. 
However, Shenzhen Creative Industry Co. had no role in our study design, 
data collection analysis, interpretation of the data, and no role in the decision 
to publish and write this manuscript. No other potential competing interest 
relevant to this article were reported.

Author details
1 Pelvic Floor and Postpartum Rehabilitation Center, Changsha Maternal 
and Child Health Care Hospital, Chengnan Dong Lu, Yuhua District, Chang‑
sha 410007, Hunan, China. 2 Department of Gynecology II, Changsha Maternal 
and Child Health Care Hospital, Changsha 410007, Hunan, China. 3 Product 



Page 8 of 8Tan et al. Journal of Orthopaedic Surgery and Research           (2024) 19:28 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

R&D, Shenzhen Creative Industry Co., Ltd., Shenzhen 518055, Guangdong, 
China. 

Received: 18 August 2023   Accepted: 18 December 2023

References
	1.	 Al-Subahi M, Alayat M, Alshehri M, Helal O, Alhasan H, Alalawi A, et al. The 

effectiveness of physiotherapy interventions for sacroiliac joint dysfunc‑
tion: a systematic review. J Phys Ther Sci. 2017;29(9):1689–94.

	2.	 Fiani B, Sekhon M, Doan T, Bowers B, Covarrubias C, Barthelmass M, et al. 
Sacroiliac joint and pelvic dysfunction due to symphysiolysis in postpar‑
tum women. Cureus. 2021;13(10):e18619.

	3.	 Hermans S, Knoef R, Schuermans V, Schotanus M, Nellensteijn J, van Sant‑
brink H, et al. Double-center observational study of minimally invasive 
sacroiliac joint fusion for sacroiliac joint dysfunction: one-year results. J 
Orthop Surg Res. 2022;17(1):570.

	4.	 Peebles R, Jonas C. Sacroiliac joint dysfunction in the athlete: diagnosis 
and management. Curr Sports Med Rep. 2017;16(5):336–42.

	5.	 Javadov A, Ketenci A, Aksoy C. The efficiency of manual therapy and sac‑
roiliac and lumbar exercises in patients with sacroiliac joint dysfunction 
syndrome. Pain Physician. 2021;24(3):223–33.

	6.	 Nejati P, Safarcherati A, Karimi F. Effectiveness of exercise therapy and 
manipulation on sacroiliac joint dysfunction: a randomized controlled 
trial. Pain Physician. 2019;22(1):53–61.

	7.	 Dogan N, Sahbaz T, Diracoglu D. Effects of mobilization treatment on 
sacroiliac joint dysfunction syndrome. Revista da Associacao Medica 
Brasileira (1992). 2021;67(7):1003–9.

	8.	 Li W, Wu J. Treatment of temporomandibular joint disorders by ultrashort 
wave and extracorporeal shock wave: a comparative study. Med Sci 
Monit Int Med J Exp Clin Res. 2020;26:e923461.

	9.	 Tognolo L, Giordani F, Biz C, Bernini A, Ruggieri P, Stecco C, et al. Myofas‑
cial points treatment with focused extracorporeal shock wave therapy 
(f-ESWT) for plantar fasciitis: an open label randomized clinical trial. Eur J 
Phys Rehabil Med. 2022;58(1):85–93.

	10.	 Mattyasovszky S, Langendorf E, Ritz U, Schmitz C, Schmidtmann I, Nowak 
T, et al. Exposure to radial extracorporeal shock waves modulates viability 
and gene expression of human skeletal muscle cells: a controlled in vitro 
study. J Orthop Surg Res. 2018;13(1):75.

	11.	 Moon Y, Seok H, Kim S, Lee S, Yeo J. Extracorporeal shock wave therapy for 
sacroiliac joint pain: a prospective, randomized, sham-controlled short-
term trial. J Back Musculoskelet Rehabil. 2017;30(4):779–84.

	12.	 de Girolamo L, Stanco D, Galliera E, Viganò M, Lovati A, Marazzi M, et al. 
Soft-focused extracorporeal shock waves increase the expression of 
tendon-specific markers and the release of anti-inflammatory cytokines 
in an adherent culture model of primary human tendon cells. Ultrasound 
Med Biol. 2014;40(6):1204–15.

	13.	 Sanika V, Prem V, Karvannan H. Comparison of glutues maximus activa‑
tion to flexion bias exercises along with MET technique in subjects with 
anterior rotated sacroiliac joint dysfunction-a randomised controlled trial. 
Int J Ther Massage Bodywork. 2021;14(1):30–8.

	14.	 Hungerford B, Gilleard W, Hodges P. Evidence of altered lumbopelvic 
muscle recruitment in the presence of sacroiliac joint pain. Spine. 
2003;28(14):1593–600.

	15.	 Eftekharsadat B, Fasaie N, Golalizadeh D, Babaei-Ghazani A, Jahanjou 
F, Eslampoor Y, et al. Comparison of efficacy of corticosteroid injection 
versus extracorporeal shock wave therapy on inferior trigger points in the 
quadratus lumborum muscle: a randomized clinical trial. BMC Musculo‑
skelet Disord. 2020;21(1):695.

	16.	 Monclús P, Bosque M, Margalef R, Colomina M, Valderrama-Canales F, Just 
L, et al. Shock waves as treatment of mouse myofascial trigger points. 
Pain Pract Off J World Inst Pain. 2023;23(7):724–33.

	17.	 Rajfur K, Rajfur J, Matusz T, Walewicz K, Dymarek R, Ptaszkowski K, et al. 
Efficacy of focused extracorporeal shock wave therapy in chronic low 
back pain: a prospective randomized 3-month follow-up study. Med Sci 
Monit Int Med J Exp Clinic Res. 2022;28:e936614.

	18.	 Şah V, Elasan S, Kaplan Ş. Comparative effects of radial and focused extra‑
corporeal shock wave therapies in coccydynia. Turk J Phys Med Rehabilit. 
2023;69(1):97–104.

	19.	 Ghodke PS, Shete D, Anap D. Prevalence of sacroiliac joint dysfunction in 
postpartum women-a cross sectional study. OMICS Int. 2017;2(3):149.

	20.	 Damen L, Buyruk H, Güler-Uysal F, Lotgering F, Snijders C, Stam H. Pelvic 
pain during pregnancy is associated with asymmetric laxity of the sacro‑
iliac joints. Acta Obstet Gynecol Scand. 2001;80(11):1019–24.

	21.	 Damen L, Buyruk H, Güler-Uysal F, Lotgering F, Snijders C, Stam H. 
The prognostic value of asymmetric laxity of the sacroiliac joints in 
pregnancy-related pelvic pain. Spine. 2002;27(24):2820–4.

	22.	 Speed C. A systematic review of shockwave therapies in soft tissue condi‑
tions: focusing on the evidence. Br J Sports Med. 2014;48(21):1538–42.

	23.	 Han Y, Lee J, Lee B, Kee H, Jung K, Yoon S. Effectiveness of lower energy 
density extracorporeal shock wave therapy in the early stage of avascular 
necrosis of the femoral head. Ann Rehabil Med. 2016;40(5):871–7.

	24.	 Zhang X, Yan X, Wang C, Tang T, Chai Y. The dose-effect relationship in 
extracorporeal shock wave therapy: the optimal parameter for extracor‑
poreal shock wave therapy. J Surg Res. 2014;186(1):484–92.

	25.	 Liao C, Xie G, Tsauo J, Chen H, Liou T. Efficacy of extracorporeal shock 
wave therapy for knee tendinopathies and other soft tissue disorders: a 
meta-analysis of randomized controlled trials. BMC Musculoskelet Disord. 
2018;19(1):278.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Effectiveness of focused extracorporeal shock wave versus manual therapy in postpartum patients with sacroiliac joint dysfunction: a prospective clinical trial
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Participants
	Randomization
	Interventions
	Outcomes
	Statistical analysis

	Results
	The baseline of participants
	Treatment effects comparison among 3 groups

	Discussion
	Conclusion
	Acknowledgements
	References


