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Abstract

Introduction Restricted elbow function following injury and disease results in pathophysiological changes
in the muscles, tendons, joint capsule, and cartilage. Intra-articular fibrous adhesions and arthrofibrosis
with collagen deposition and synovial hypertrophy develop. It aggravates the contracture and complicates
treatment.

The purpose of the work was to present a new method of treating patients with elbow joint contractures using
hydraulic mobilization that eliminates bone conflict during flexion-extension movements.

Materials and Methods To improve the effectiveness of treatment for patients with flexion and flexion-
extension contractures of the elbow joint without bony conflicts during articular surface movements, a method
of hydraulic mobilization was developed (Invention Application No. 2025131920 dated November 14, 2025).
The method includes sequential hydraulic lavage, hydraulic mobilization of the dorsal and ventral sections
of the elbow joint, medication administration, and staged plaster casting. This method was used to treat
a 63-year-old patient with post-traumatic contracture and osteoarthritis of the right elbow joint. Elbow flexion
was 40°, extension 90°. At short- and long-term (one year) follow-ups after surgery, the patient's quality of life
significantly improved: self-service was full, pain was absent, and elbow movements were restored.

Discussion Methods for administering fluids under pressure for joint dilation in shoulder and knee pathologies,
arthroscopic debridement with continuous passive motion and intra-articular analgesic infusion, and hydraulic
lavage of the elbow joint for osteoarthritis are known. However, continuous passive motion can lead to soft
tissue trauma and microtears of muscle fibers, resulting in pain and secondary contracture. The developed
method has advantages: it allows for the separation of fibrous adhesions thereby the effectiveness of treatment
depends on the consistent performance of surgical and postoperative procedures to prevent contracture
recurrence

Conclusion The proposed method of hydraulic mobilization for treatment of patients with elbow joint
contractures caused by fibrotic changes in the tissues is a low traumatic, minimally invasive surgical intervention
that improves the effectiveness of restoring joint function when the indications for its use are met.
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INTRODUCTION

Restricted elbow function following injury and disease leads to pathophysiological changes
in the muscles, tendons, joint capsule, and cartilage. Intra-articular fibrous adhesions
and arthrofibrosis develop associated with collagen deposition and synovial hypertrophy, which are
difficult to treat [1-5].

In patients with elbow joint contractures without bony impediments to joint surface movement,
open (including arthroscopic) and closed (elbow joint mobilization with the Ilizarov apparatus
through a gradual increase in range of motion) arthrolysis are used. However, arthroscopy requires
additional surgical approaches and specialized equipment. Moreover, injures to the surrounding
tissue and complications inherent to open surgical techniques may occur [6-8].

Amethod forjoint mobilization under general anesthesia is known [9].In Russian guidelines, this method
is known as joint redressal. It is not always accepted by surgeons due to its traumatic nature and high
incidence of iatrogenic complications (hemarthrosis, cartilage and ligament damage) [9]. The procedure
results in secondary trauma, which causes proliferation of the extracellular matrix and proinflammatory
mediators. Immune system memory and feedback may contribute to further stimulation of fibrotic
changes in response to surgery, which frequently results in disease recurrence [10].

For extended mobilization of the capsular-ligamentous complex and treatment of patients
with osteoarthritis, surgeons use prolonged lavage of the elbow joint [11], hydraulic mobilization
(foreign sources use the terms "hydrodilation" and "hydrodistension"), hydrodilation novocaine
blockade [12], hydrodilation redressal [13], and subchondral perforation of the metadiaphyses
of the joint bones [14]. These procedures inhibit adhesions, do not interfere with early joint exercises,
and improve the results of medical rehabilitation. However, despite treatment, pain is not always
relieved, and functional limitations may persist [15, 16].

The purpose of the work was to present a new method of treating patients with elbow joint
contractures using hydraulic mobilization that eliminates bone conflicts during flexion-extension
movements.

MATERIALS AND METHODS

To improve the effectiveness of treatment in patients with flexion and flexion-extension
contractures of the elbow joint without bone conflicts during movements of the articular surfaces,
a method of hydraulic mobilization has been developed (application for invention No. 2025131920
dated November 14, 2025).

The instruments and medications required to perform the technique are: two 2-mm needles
for punctures and 200 ml of saline solution.

Under general or local anesthesia, with the elbow joint in the maximum extension, a puncture
is performed on the ventral (humeroradial joint area) and dorsal (olecranon fossa area) portions
of the elbow joint (Fig. 1 a). Under pressure on the syringe plunger, hydraulic lavage of the elbow
joint is performed by gradually injecting 20-40 ml of saline solution (first into the ventral portion
of the elbow joint, then into the dorsal portion) and draining it through a second needle.

The needle is then removed from the olecranon fossa, and, again in the position of maximum possible
extension, saline is injected into the anterior part of the joint under pressure from the syringe until
it is filled to capacity (up to 10 ml) (Fig. 1 b). Next, the needle is removed from the ventral elbow
joint and with the joint filled with saline, the forearm is flexed as much as possible and held under
force for five minutes. The needle is then reinserted into the olecranon fossa. The forearm remains
flexed (Fig. 1 c).
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Fig. 1 Diagrams of the elbow joint with the location of puncture needles and forearm positioning: (a) lavage

of the elbow joint at the first stage; (b) hydraulic mobilization of the ventral part of the elbow joint at the second

stage; (c) hydraulic mobilization of the dorsal part of the elbow joint
Using pressure from the syringe, up to 10 ml of saline solution is injected until the joint is completely
filled. The needle is then removed, and the elbow joint is gradually extended with the surgeon's
hand and held in this position under force for five minutes. Aseptic dressings are applied to the skin
at the puncture sites. The arm is immobilized in the maximum possible extension with an anterior
plaster cast.

The sequence of hydraulic mobilization of the elbow joint with maximum possible extension
of the forearm relative the elbow joint:

1) puncture of the ventral and dorsal parts of the elbow joint with needles;
2) hydraulic lavage;

3) removal of the needle from the area of the olecranon fossa, injection of saline solution into
the ventral part of the elbow joint through a puncture needle inserted into the humeroradial joint;

4) removal of the needle from the ventral part of the elbow joint;

5) forearm flexion, retention of the forearm in the maximum flexion for 5 minutes;

6) introduction of the needle in the dorsal part of the elbow joint, injection of saline;

7) removal of the needle from the dorsal part of the elbow joint;

8) forearm extension, retention of the forearm in the maximum extension for 5 minutes;
9) application of an anterior plaster splint.

For residual extension deficits in the postoperative period, Mydocalm is prescribed orally at dosage
of 50 mg three times daily for 30 days. Every morning, the splint is removed, and joint flexion
and extension exercises are performed using the patient's own muscle strength with rest periods
of up to 20 minutes that are done for two months. The forearm is then extended at the elbow
using weights (for one hour), and the splint re-immobilizes the joint in the maximum extension
position. Every three days after joint exercises and arm extension, the cast is changed for a new one
and the splint is reshaped to increase the extension angle to 10°.

Six patients aged from 40 to 50 years were treated with this method. Informed consent was obtained
from the patients included in the trial for publication of the study results.
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Case presentation

A 63-year-old patient presented with complains of a sharp decline in quality of life, limitations
in self-care and physical work due to impaired extension of the right elbow joint and pain during
extension under load. As a child, he sustained a fracture in the upper third of his right ulna
and posterior subluxation of the radial head. The fracture healed in a plaster cast during one month.
Extension was incomplete after fracture healing (extension deficit of 20°). As an adult, the patient
noted constant physical strain on his right elbow joint (he worked as a driver and repaired trucks).
The extension restrictions gradually worsened.

On admission, the right elbow joint was capable of flexion up to 40°, with maximum extension
up to 90°. The diagnosis upon admission to the clinic was post-traumatic contracture
and osteoarthrosis of the right elbow joint. Radiographs revealed congruent articular surfaces,
with narrowing of the joint space and bone overgrowths (Fig. 2). Complete blood count and urinalysis
were within normal limits. Given the congruence of the articular surfaces and the absence of bony
conflicts (mechanical impediments to articular surface movement), the patient underwent surgical
treatment: hydraulic lavage, hydraulic mobilization of the right elbow joint, and fixation of the right
upper limb with a detachable anterior plaster cast in the position of maximum possible elbow
extension. Hydraulic mobilization was performed according to the developed method described
above.

Fig. 2 Photo from radiographs of the patient’s right elbow joint in direct (a) and lateral views with maximum

flexion (b), lateral view with maximum possible extension (c) of the forearm before treatment
Postoperatively, Mydocalm was prescribed orally at a dose of 50 mg three times a day for 30 days.
The splint was removed daily in the morning for two months, and joint flexion and extension exercises
were performed using the patient's own muscle strength, with rest breaks of up to 20 minutes.
The patient then passively extended the forearm at the elbow using weights (for one hour),
and the limb was re-immobilized with the splint at maximum extension. Every three days after joint
exercises and arm extension, a recasting was performed, with the splint being shaped to increase
the extension angle by 10°. Three recastings were done. Full elbow extension was achieved; visually,
the extension angle corresponded to 160° due to recurvatum deformity in the upper third of the ulna
(Fig. 3). We plan to perform corrective osteotomy of the ulna to correct the deformity and closed
reduction of the subluxation of the radial head in the future.

After discharge, the patient continued to do joint exercises once a day on an outpatient basis
for two months; the limb was fixed with an anterior plaster splint in maximum extension.
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In the immediate and long-term (one year) periods after treatment, the patient’s quality of life
significantly improved, self-care was complete, pain was absent, and movement in the elbow joint
was restored (Fig. 3).

A ten-point scale was used for assessment: from 10 (negative characteristics) to 0 (favorable
outcomes), 10 points — deficit in range of motion of 140°, 0 points — no deficit (Fig. 4).
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Fig. 3 Lateral X-rays of the patient’s right elbow Fig. 4 Dynamics of quality of life indicators
joint with maximum flexion (a) and maximum in a patient before surgery and at long-term
extension (b) of the forearm one year after surgery follow-up

DISCUSSION

Fibrous adhesions and arthrofibrosis are frequent causes of post-traumatic contractures of the elbow
joint without bony impediments to joint movement. Fibrous changes lead to the inability to perform
professional and everyday tasks and a significant decline in quality of life [17]. Treatment strategies
for such patients, as evidenced by literary sources [18], have not been fully developed.

According to the literature, the introduction of fluids under pressure for joint dilation in case
of contractures is used mainly in case of shoulder joint pathology [9].

A known surgical treatment for knee arthrofibrosis involves arthroscopic debridement
with continuous passive motion and intra-articular analgesic infusion [19]. However, continuous
passive motion can lead to soft tissue trauma and microtears of muscle fibers, which causes pain
and secondary joint contracture. This method is indicated for the treatment of the knee joint and is
not used for the elbow joint.

The closest in technical essence is a method of hydraulic mobilization of the elbow joint
for osteoarthrosis, previously developed by the authors of this study. This method involved injecting
5 to 10 ml of saline solution into the anterior and posterior sections of the elbow joint until the joint
was tightly filled, followed by flexion-extension motion exercise up to 10-15 times with moderate
redress. This is followed by hydraulic lavage of the joint with 60 ml of saline solution [14]. However,
the method does not involve the separation of fibrous adhesions and may be ineffective due
to relapse of the disease caused by fibrosis of the joint capsule. The literature lacks information
on the sequence of the operation or postoperative procedures to prevent contracture recurrence.

Studies aimed at investigating this problem may potentially provide new solutions that would
complement surgical and physiotherapeutic methods to enhance the effectiveness of complex
treatment [17]. They should provide a bigger sample size and extensive statistical analysis [20].
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CONCLUSION

The proposed method for treating patients with elbow joint contractures using hydraulic mobilization
improves elbow flexion and extension (in the absence of bony conflicts during articular surface
movement) by dilating the joint cavity, leading to stretching of the joint capsule and separation of
fibrous adhesions. The advantages of this method include its minimally invasive and low-trauma
nature.
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