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Abstract
Postoperative scarring is a complication of arthroscopic knee surgery that causes a lack of terminal
extension and tissue sliding defects. We present video evidence of tissue sliding before and after ultrasound-
guided hydrorelease in a 53-year-old man. The patient presented with pain in the scarred area following
arthroscopic knee surgery. His active and passive extension was -5° with restricted patellar mobility.
Dynamic ultrasonography revealed scar tissue sliding defects. For ultrasound-guided hydrorelease, a needle
(22G, 60 mm) was aimed at a site within 10 mm depth of the hypoechoic change in the scar area below the
patella, and saline solution (10 mL) mixed with 1% lidocaine (10 mL) and 10 mg prednisolone was injected.
Immediately after injection, the patient's extension was 0° with no pain or limitation of patellar mobility,
and dynamic ultrasonography showed tissue sliding improved. Video evidence from dynamic
ultrasonography clarifies the direction of the inadequate slide and the indication for and efficacy of
ultrasound-guided hydrorelease. This case highlights the benefits of video evidence from dynamic
ultrasonography before and after ultrasound-guided hydrorelease.
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Introduction
Postoperative scarring is a complication of arthroscopic knee surgery and contributes to progressive fibrosis
in the infrapatellar fat pad, lack of terminal extension, anterior knee pain (AKP), and decreased patellar
mobility [1,2]. The proposed treatments for this issue are anterior interval release [3,4] and manual therapy
[5], although multiple arthroscopic surgeries may lead to additional complications. A less invasive treatment
than arthroscopic surgery would be beneficial for patients suffering from these types of pathologies.

Ultrasound-guided hydrorelease has been performed for lower back pain [6] and postoperative scar tissue [7].
Machida et al. consider ultrasound confirmation of improved tissue sliding as the key to the success of this
procedure regarding the treatment of scar tissue after arthroscopic surgery. However, no video evidence of
improved tissue sliding has been presented [7]. We performed an ultrasound-guided hydrorelease in a
patient who presented with a lack of terminal extension and AKP after arthroscopic surgery for medial
meniscus injury. We present video evidence of tissue sliding before and after the procedure in this patient.

Case Presentation
A 53-year-old man (height: 170 cm; body weight: 80 kg; body mass index: 27.7 kg/m 2), diagnosed with
medial meniscus injury, presented with AKP after previous arthroscopic knee surgery. He developed left
knee pain six months before surgery and underwent arthroscopic medial meniscus repair after conservative
therapy failed to improve his pain. Arthroscopic surgery was performed according to the standard all-inside
repair technique using FasT-Fix system (Smith & Nephew Endoscopy, Andover, USA) [8] (Figure 1), and
range-of-motion exercise was started after two weeks of knee brace immobilization. However, his range of
motion remained limited even at six weeks postoperatively, and the scar under the patella tightened during
extension, causing him severe pain. Active and passive extension was -5° with restricted patellar mobility,
passive flexion was 115°, and an 11-point numerical rating pain scale (NRPS; 0 (“no pain”) to 10 (“worst
possible pain”)) was three in walking. The Knee injury and Osteoarthritis Outcome Score (KOOS) showed
KOOS pain of 25.0, KOOS symptoms of 17.9, and KOOS activities of daily living (ADL) of 47.0 (Table 1) [9].

1 2 2 3

 
Open Access Case
Report  DOI: 10.7759/cureus.27975

How to cite this article
Machida T, Fukao M, Watanabe A, et al. (August 13, 2022) Video Evidence of Tissue Sliding Improvement by Ultrasound-Guided Hydrorelease on
Scars After Arthroscopic Knee Surgery: A Case Report. Cureus 14(8): e27975. DOI 10.7759/cureus.27975

https://www.cureus.com/users/211175-takahiro-machida
https://www.cureus.com/users/394934-michiko-fukao
https://www.cureus.com/users/211006-akihisa-watanabe
https://www.cureus.com/users/211176-shinichi-miyazawa


FIGURE 1: Arthroscopic views in the patient's left knee
A) Before repair: Horizontal tear of the medial meniscus (arrow). B) After repair: Horizontal tear of the medial
meniscus repaired by the all-inside repair technique (arrow).

 
Six weeks postoperative, before
hydrorelease

Seven weeks postoperative, after
hydrorelease

15 weeks
postoperative

Knee extension,
degree

-5 0 0

Knee flexion, degree 115 120 145

Pain in walking,
NRPS

3 1 1

KOOS pain 25 N/A 66.7

KOOS symptoms 17.9 N/A 57.1

KOOS ADL 47 N/A 91.0

TABLE 1: The patient's range of motion and function course
NRPS: Numerical rating pain scale; KOOS: The Knee injury and Osteoarthritis Outcome Score; ADL: Activities of daily living; N/A: Not available.

The dynamic ultrasonography six weeks postoperatively revealed scar sliding defects during quadriceps
contraction (Video 1) and manual skin sliding (Video 2). We then performed ultrasound-guided
hydrorelease, as reported by Machida et al. [7].

VIDEO 1: Dynamic ultrasonography at medial scar area during
quadriceps contraction
A) Before ultrasound-guided hydrorelease: The hypoechoic area is present in the scar area. Tension from
quadriceps contraction is not transmitted distally (arrow). B) After ultrasound-guided hydrorelease: Tension from
quadriceps contraction is transmitted distally beyond the hypoechoic area of the scar (arrow).

View video here: https://vimeo.com/732448312

VIDEO 2: Dynamic ultrasonography at medial scar area during manual
skin surface sliding
A) Before ultrasound-guided hydrorelease: Manually sliding over the skin surface does not slide over the
hypoechoic areas of the scar (arrow). B) After ultrasound-guided hydrorelease: The movement of the scar area
during manual sliding on the skin surface is greater than before ultrasound-guided hydrorelease (arrow).

View video here: https://vimeo.com/732450788

2022 Machida et al. Cureus 14(8): e27975. DOI 10.7759/cureus.27975 2 of 4

https://assets.cureus.com/uploads/figure/file/419135/lightbox_581562d00b4c11edac4c35f4b171b54f-Fig-1_formatted_V1-PME.png


For the ultrasound-guided hydrorelease, the patient was positioned in 30° flexion of the knee joint in the
supine position. Ultrasonography was performed using a three to 11 MHz B-mode linear array scanner
(SONIMAGE MX1, Konica Minolta, Tokyo, Japan). For ultrasound-guided hydrorelease, a needle (22G, 60
mm) was aimed at a site within 10 mm depth of the hypoechoic change in the scar area below the patella,
and saline solution (10 mL) mixed with 1% lidocaine (10 mL) and 10 mg prednisolone was injected: first on
the lateral scar below the patella and then the same for the medial scar the following week, and Video 1 and
Video 2 show the medial scar. Only one injection was performed for each, and the treatment time was
approximately 10 minutes, including an ultrasound examination. All procedures were performed by one
orthopedic surgeon with more than 10 years of experience.

Immediately after second injection, left knee extension was 0° without pain, flexion was 120°, and pain in
walking was a score of one on the NRPS. Dynamic ultrasonography showed that scar tissue sliding improved
(Video 1 and 2). After that, rehabilitation continued with a range of motion exercise, manual therapy [5],
mobilization of the patella, and muscle strengthening. At 15 weeks postoperatively (i.e., at nine weeks post
hydrorelease), his left knee extension was 0° with no pain or limitation of patellar mobility, flexion was 145°,
and pain in walking was one on NRPS. KOOS pain, symptoms, and ADL scores were 66.7, 57.1, and 91.0,
respectively. After the injections, the patient felt heaviness in the left knee for one day, which improved
spontaneously without any specific treatment. After that, the heaviness never recurred. He was satisfied
with the ultrasound-guided hydrorelease and subsequent rehabilitation and could return to work as an auto
mechanic.

Discussion
The most important finding from this patient's course was that ultrasound-guided hydrorelease to the scar
after previous arthroscopic knee surgery improved the terminal extension with AKP. Furthermore, the video
evidence showed that scar tissue sliding had indeed improved.

The patient's terminal extension was ultimately improved by ultrasound-guided hydrorelease. A previous
case series on arthroscopic anterior interval release showed that all patients with a lack of terminal
extension had improved [10]. We believe ultrasound-guided hydrorelease may also be effective, as this
patient's progress demonstrates. The advantage of this procedure is that it is less invasive than arthroscopic
anterior interval release, which may be beneficial for postoperative patients.

Notably, the video evidence objectively confirmed that scar tissue sliding improved. This highlights the
effectiveness of dynamic ultrasonography. The video evidence also identifies the stimulus and direction of
the sliding defects. With video evidence, we can clearly visualize the indications and results of ultrasound-
guided hydrorelease. Evaluation of the anterior interval scar is recommended for patients suffering from lack
of terminal knee extension, AKP, and decreased patellar mobility, which may be indications for arthroscopic
release [4]. We recommend that surgeons confirm the scars in patients presenting with similar symptoms
and attempt dynamic ultrasonography and ultrasound-guided hydrorelease before arthroscopic anterior
interval release.

In a previous report by Machida et al. [7], who proposed this technique, the mechanism of tissue separation
by ultrasound-guided hydrorelease may have improved tissue sliding. Therefore, confirmation of the sliding
by ultrasonography will be the key to the success of this procedure. To the best of our knowledge, this is the
first report to present video evidence of improved tissue sliding before and after ultrasound-guided
hydrorelease for arthroscopic scars.

Ultrasound-guided hydrorelease has several strengths. It can immediately improve terminal knee extension
in patients with AKP. Also, because of its less invasive procedure, knee brace immobilization or unweighting
are not necessary, and exercise therapy can begin immediately. Another major strength is that the
procedure is safe. The patient had no serious adverse events requiring specific treatment. Furthermore, no
serious adverse events have been reported in previous studies [6,7,11]. Finally, ultrasound-guided
hydrorelease can be presented on videos, which can aid in informing the patient before obtaining the
patient's consent for the procedure.

Despite these benefits, there are still some unknowns with ultrasound-guided hydrorelease. First, the timing
of its application is unknown. In a previous study by Machida et al. [7], the patient was in the tenth month
after arthroscopic knee surgery, whereas in this case report, the patient was in the sixth week after surgery.
The second is an injection agent. We injected saline mixed with lidocaine and prednisolone because the
patient felt severe pain. In previous studies, saline only [6,7], saline mixed with 0.5% mepivacaine
hydrochloride [11], and bicarbonate Ringer's solution [11] have been used. In a comparison of the analgesic
effects of injectable agents, saline alone has been reported to be more analgesic than local anesthesia. [12].

Conclusions
Ultrasound-guided hydrorelease applied to the scar after arthroscopic surgery resulted in full extension of
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this patient's knee joint without pain and video evidence of improved sliding was presented. Video evidence
from dynamic ultrasonography has the advantage of clarifying the direction of the lack of sliding and the
indication for and efficacy of ultrasound-guided hydrorelease. This case highlights the benefits of video
evidence from dynamic ultrasonography before and after ultrasound-guided hydrorelease.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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