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↑What is “already known” in this topic: 
Hypertrophic scars following hip arthroplasty are a common 
complication that is characterized by myofascial adhesion, 
burning pain, muscle imbalance, and limited knee Range of 
motion. Therefore, it can affect the patient’s abilities and 
performance in daily living.   
 
→What this article adds: 

It seems that dry needling has a positive effect on the 
characteristics and appearance of the scar tissue. Applying 
mechanical stress by inserting and rotating a needle into tissue 
adhesions could stimulate collagen fiber formation along the 
normal alignment and increase tissue flexibility.  
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Abstract 
    Background: In this case report of a 31-year-old female, we describe the effects of dry needling on scar tissue following total hip 
arthroplasty.  
   Case report: A 31-year-old woman underwent an elective bilateral total hip replacement due to a motor vehicle accident. Based on 
physical examination, the patient had burning pain at the incision site at the time of menstruation and limited hip range of motion 
worse on the right side. The treatment program consisted of six sessions of dry needling over a three-week period alongside infrared 
radiation for 20 minutes during each session. The needles were spaced along the entire length of the scar tissue and rotation was 
performed back and forth across the scar region to release the adhesion between the scar line and the underlying tissue, focusing more 
on the painful-to-touch spots and adhesive points. Following the completion of the dry needling treatments hip range of motion and the 
patient’s functional outcome improved. Dry needling may be an effective and rapid treatment for scar tissue adhesion after surgical 
procedures. High-quality randomized-controlled studies are needed to verify the efficacy of this method. 
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Introduction 
Total hip arthroplasty (THA), or surgical replacement of 

the hip joint with an artificial prosthesis, is an increasingly 
common treatment in patients suffering from severe oste-
oarthritis (1). Also, arthroplasty could be a surgical option 
in the emergency setting for patients with hip fractures 

(2). Over 1 million arthroplasty procedures are performed 
each year in the United States, and the annual incidence 
has been increasing (3). The purpose of THAs is to relieve 
pain, improve quality of life, and increase physical activi-
ty levels. (4, 5).  
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One of the most common postoperative complications 
of THA is arthrofibrosis, which is characterized by the 
production of excessive fibrous scar tissue near the joint 
(6). The hypertrophic scar is thought to result from ab-
normal responses to trauma or surgical procedures and                                         
is characterized by an over-proliferation of fibroblasts and 
excessive collagen deposits (7, 8).  

Although the etiology of the scar is unclear, several risk 
factors have been identified. It appears that the type of 
trauma, wound size and depth, infection, immobility, and 
previous history of surgery could increase the risk of scar 
tissue after THA (9-11). Patients often present with symp-
toms, including pain, tenderness, hard texture, numbness, 
or burning sensations (12). The main clinical feature of 
arthrofibrosis is loss of range of motion due to painful, 
stiff scar tissue, which affects the patient’s quality of life 
and functional ability (13).  

Current treatment strategies for hypertrophic scars are 
surgical manipulations, topical and intralesional cortico-
steroid injections, laser therapy, silicone gel sheeting, drug 
therapy, and radiotherapy (14-16). There are only a few 
clinical studies of the effect of acupuncture and dry nee-
dling (DN) on scar tissue (17, 18). DN is an invasive tech-
nique used by an increasing number of physical therapists 
to treat patients with pain and dysfunction (19). Several 
studies have shown that DN can decrease the intensity of 
pain and muscle stiffness, alter peripheral nociceptive 
input and improve the range of motion (20, 21). The pur-
pose of this case report is to describe the efficacy of scar 
needling on pain, range of motion, and functional ability 
after THA surgery. 

 
Case Description 
A 31-year-old woman (height: 166 cm, weight: 57 kg) 

with bilateral intertrochanteric fractures due to a high-
velocity motor vehicle accident received a right-sided 
THA using a posterolateral approach in December 2021. 
One month after the THA, she presented with increased 
pain and restriction of movement in her left hip in spite of 
medical and physical therapy treatments. Based on these 
findings, a second surgery on the left side was conducted 
eight months after the first procedure. The patient had no 
past pertinent medical history or underlying diseases.  

Two months after an operation on the left side, she was 
admitted to the orthopedic physical therapy clinic with 
severe burning pain, numbness in the right scar line, and 
intermittent claudication in both limbs.  She underwent 20 
physical therapy treatment sessions for the hips and lum-
bar spine, which included conventional TENS (frequency: 
70 Hz, pulse width: 50 μs, Time: 20 min), ultrasound (fre-
quently: 3-MHz, intensity: 1.8 W/cm2, time: 5 min), exer-
cise therapy including hip stretching exercise, passive 
range of motion exercises and isometric hip abductor 
strengthening (2 sets of 15 repetitions, 2 times a day). 
However, due to the lack of complete recovery, the patient 
has again been referred to our research group by the sur-
geon.  

 
Clinical finding 
Physical examination showed that both surgical areas 

featured similar large mature scars resulting in loss of hip 
ROM. Also, the patient complained of neuropathic pain, 
during which the pain was continuous with spontaneous 
attacks of stabbing pains in the scar area, and palpation of 
the scar painful in joint line areas, defined as allodynia. 
The longitudinal scar on the right side was about 51 cm 
long, 4.8 cm wide, pink in color, tough, and very sensitive 
to touch (Fig. 1). Also, the length and width of the scar on 
the left side were 38 cm and 3.6 cm, respectively. All out-
come measurements were assessed by the second physio-
therapist before and after the treatment. Postoperative 
ROM was assessed with a long-legged goniometer accord-
ing to a standardized procedure (22). All six-movement 
directions of the hip were measured. The hip muscle 
strength was determined for each muscle group separately 
for each leg by manual muscle testing (MMT). Based on 
manual testing, the average hip muscle strength was con-
sidered good (4/5). Hip joint and surgical line pain levels 
were evaluated with a visual analog scale (VAS) before 
and after the treatment (23). Also, the patient completed 
two functional assessment tests to evaluate mobility and 
balance, namely the Timed Up-and-Go test and a 30-
second chair-stand test (24, 25). The patient completed the 
36-Item Short-Form Health Survey questionnaire (SF-36) 
before and after the treatment (26). 

 
Treatment 
Burning pain, intermittent claudication due to scar tis-

sue, and lack of ineffectiveness of routine physiotherapy 
treatment led to the choice of alternative therapy for the 
patient. It seems that adhesions of scar tissue can be treat-
ed effectively by placing a needle directly into the scar 
tissue and creating mechanical stress, which may restore 
the scar’s mobility and sensation. So the treatment aimed 
to improve scar features, skin layers mobility and hip 
range of motion. During the scar tissue DN, the patient 
was placed in the side-lying position. A skilled, trained 
physical therapist with 11 years of DN experience inserted 
a filiform needle (0.30 x 50 mm, Dong Bang Acupuncture 
Inc., Kyunggi-do, Korea) underneath the scar area and 
moved the needle back and forth to potentially alter the 

 Fig. 1. The postoperative scar after right THA 
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adhesion. The therapist placed other needles (0.25 x 25 
mm, Dong Bang Acupuncture Inc., Kyunggi-do, Korea) 
above the proximal border of the scar band at a 15 to 30 
degrees perpendicular to the tissue surface in a vertical 
line and gently rotated the needles back and forth. In addi-
tion, infrared radiation was applied for 20 minutes at a 
distance of 40 cm from the patient's body to improve re-
generation and facilitate scar tissue regeneration (Fig. 2). 
Needles were manipulated and rotated 2–3 times during 
the session. Treatments were performed twice a week for 
3 continuous weeks with 30 minutes each time.  

The score on the Timed Up-and-Go test, 30-second 
chair-stand test, was assessed. Also, according to the SF-
36 questionnaire, scar tissue needling was effective in 
improving the quality of life. It is noteworthy that the pa-
tient was very satisfied with her improvement. The final 
results are summarized in Table 1. 

 
Discussion 
Despite the favorable clinical and functional outcomes 

of a THA, adhesive scars are a common postoperative 

complication, potentially resulting in burning pain, ten-
derness, numbness, stiffness, itchiness, reduced range of 
motion, and decreased function with psychological and 
social barriers (27). 

Several methods have been developed for the treatment 
of scar tissue, but finding the most effective treatment is 
still a major challenge for therapists. It seems that several 
variables, such as duration of scar, skin type, and age, 
should be considered. 

The current case report showed that a specific scar tis-
sue DN technique had a positive effect on the characteris-
tics and appearance of the scar, the patient’s pain level, 
and the hip’s range of motion following hip replacement 
surgery. Progressively, the patient’s symptoms improved 
throughout the treatment sessions. She increased her am-
bulation distance without claudication and improved her 
single-leg balance based on the Timed Up-and-Go test 
result. 

Many studies have examined the wound-healing process 
and morphological properties of scar tissue. Among these, 
the main difference between scar tissue and normal skin is 
the density, fiber size, and orientation of the collagen fi-
brils (28, 29). Collagen is the most abundant protein found 
throughout the body and during the healing wound pro-
cess, they are synthesized by fibroblast cells(30). It seems 
that creating a superficial post-traumatic dermal inflam-
mation over the scar area induces the wound-healing in-
flammatory cascade, and the scar collagen that is broken 
down is replaced with new collagen type 3 under the epi-
dermis (31, 32). It is expected that such damage could 
reduce scar thickness and improve the appearance of 
scarred skin. Although, achieving maximum tissue chang-
es requires more than 8 weeks. (33). 

Even though the underlying mechanisms of scar tissue 
DN are not fully understood, applying mechanical stress 
by inserting and rotating a filament needle into scar tissue 
and fascial adhesions could stimulate fibroblasts and myo-
fibroblasts activity, increase dermal elastin and collagen, 
and encourage the realignment of collagen bundles to the 
direction of stress (34, 35). Especially using treatment 
techniques such as soft tissue mobilization and exercise 

Fig. 2. DN of the scar in the right hip 
 

 
Table 1. Characteristics of outcome measures 
Outcome measurement Before treatment After treatment 
   VAS 8/10 3/10 
  
 
  MMT  
 

Flexion Rt.: 4/5 - Lt: 4+/5 Rt.: 5-/5 - Lt: 5-/5 
Extension Rt.: 4/5 - Lt: 4-/5 Rt.: 5/5 - Lt: 5-/5 
Abduction Rt.: 4-/5 - Lt: 4/5 Rt.: 4+/5 - Lt: 4+/5 
Adduction Rt.: 4-/5 - Lt: 4/5 Rt.: 5/5 - Lt: 5-/5 
External rotation Rt.: 4/5 - Lt: 4-/5 Rt.: 5/5 - Lt: 5/5 
Internal rotation Rt.: 4/5 - Lt: 4-/5 Rt.: 5/5 - Lt: 5/5 

  Timed Up-and-Go test 7:49 seconds 5:19 seconds 
  30-second chair-stand test 8 repetitions 12 repetitions 
 Flexion Rt.: 102° - Lt: 123° Rt.: 120° - Lt: 125° 
 Extension Rt.: 25° -  Lt: 25° Rt.: 35° - Lt: 25° 
 Abduction Rt.: 61° -  Lt: 68° Rt.: 65° - Lt: 70° 
Hip ROM Adduction Rt.: 55° - Lt: 50° Rt.: 55° - Lt: 50° 
 External rotation Rt.: 35° - Lt: 28° Rt.: 47° - Lt: 40° 
 Internal rotation Rt.: 23° - Lt: 40° Rt.: 42° - Lt: 50° 
SF-36 Physical functioning 40% 65% 

Emotional well-being 44% 56% 
Social functioning 37.5% 62.5% 

ROM: Range Of Motion; VAS: Visual Analogue Scale; MMT: Manual Muscle Test; SF-36: 36-Item Short-Form Health Survey questionnaire 
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some after the DN can reorganize the collagen directions 
in selective alignment and thus increase tissue stability. 

Persistent adhesions are likely linked to a dysregulation 
of extracellular matrix proteins. Cyclically stretching fi-
broblasts may facilitate the transcription of the tenascin-C 
gene, impact fibronectin and collagen, and modify integ-
rins, which are important for mechanical force patterning 
(36). The increased fibroblastic activity appears to accel-
erate tissue healing. DN can improve microcirculation, 
muscle blood flow, and oxygenation of tissues (37, 38).  

In addition, increasing the nerve density in and around 
the scar tissue during wound healing leads to an itching 
sensation (39). The DN stimulates mechanoreceptors and 
nociceptors in the skin and underlying tissue and enhances 
the activity of inhibitory neural mediators, thereby modu-
lating neurogenic inflammation (40). Therefore, DN may 
alter their viscoelastic properties, improve tissue mobility 
and pliability, and reduce hyperalgesia and allodynia (19, 
41).  

However, the lack of sufficient studies about the effica-
cy of needles in surgical scars and some similarities be-
tween DN and the micro-needling (MN) technique led to 
evaluating the previous studies in that field. In a systemat-
ic review, Sitohang et al. maintain that MN is an effective 
therapeutic modality in atrophic acne scars, and it can 
improve scar appearance (42).  

According to another systematic review, using the MN 
technique could improve patients' clinical symptoms with 
a high level of patient satisfaction in many types of scars, 
including acne, hypertrophic, and post-operative or post-
traumatic scars (43). However, differences in the depth of 
needle penetration between the two techniques might lead 
to different therapeutic results in scar tissue. Consequent-
ly, the MN findings should not be generalized to the DN 
technique. 

 
Conclusion  
In conclusion, this case report indicates that DN could 

be employed as a successful and effective method in the 
treatment of problematic or surgical scars. Treatment 
should be applied twice a week for more than three con-
tinuous weeks. Needles should be inserted around the scar 
angled 30–45° toward the skin, and be left in tissue for 20 
minutes. Also, the combination of DN and IR appears to 
be another cost-effective modality for patients suffering 
from scar adhesions. Besides, changing the biomechanical 
properties by removing the tissue adhesion can improve 
skin mobility and function. We would recommend that 
long scars have fewer treatment sessions or a longer time 
interval between sessions. Because the long lateral scar 
could increase frontal-plane stability and the snap tissue 
release in the short term can increase pain and decrease 
the patient's balance. However, future research with high-
quality evidence and a larger sample size is recommended 
to further evaluate this treatment. 
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