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SURGERY

ABSTRACT

Backgorund. Numerous surgical techniques have been proposed for the treatment
of patients with persistent elbow contractures that cause significant functional impair-
ment. However, the treatment results are not always satisfactory for surgeons and pa-
tients due to the invasive nature of the procedure and the risk of contracture recurrence.
Aim. To demonstrate the feasibility of using hydraulic mobilization for the manage-
ment of the soft tissue component of contracture to improve elbow function.
Methods. During the first stage of surgical treatment, hydraulic mobilization of the el-
bow joint and collateral ligaments was performed to increase the angle of extension. Sa-
line solution was used to dilate the joint cavity, stretch the capsule, and release any scar-
ring from the ligaments. Tunneling of the proximal metadiaphysis of the ulna and distal
metadiaphysis of the humerus was also performed to improve blood flow to the bone
and reduce intraosseous pressure. At the second stage of treatment (6 months after
the first stage of surgery), arthrotomy of the left elbow joint, osteotomy of the mal-
united fragment of the humeral capitellum, its resection, and plaster inmobilization
of the left upper limb were performed.

Results. After the first stage of treatment, the elbow extension angle was increased
to full extension. After the second stage, elbow flexion function improved. The patient’s
quality of life improved, and they are now able to use their arm fully. No significant pain
was reported.

Conclusions. In this case, the presented treatment strategy is justified and optimal,
as it adheres to the principles of gentle tissue handling during surgery, early initia-
tion of active motion, and avoidance of passive redressing manipulations that cause
pain and microtrauma to the elbow joint and accelerate mesenchymal tissue matu-
ration. Hydraulic mobilization requires no additional surgical approaches or special
equipment, causes virtually no trauma to surrounding tissues, reduces surgical time,
and eliminates the risks of open surgical techniques.
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PE3IOME

O6ocHosaHue. []n1a eyeHuUs 60sIbHbIX CO CMOUKUMU KOHMPAKmMypamu J10Kkmegozo
CyCcmasa co 3Ha4YUMesbHbIMU hyHKUUOHAbHLIMU HAPYWeEeHUAMU NPedIOXeHO MHO-
XKecmeo xupypaudeckux memoouk. OOHAKO He 8ce20d pe3yibmamsl jiedeHus ycmpa-
usaiom xupypzo8 U NayueHmos 8 C8sA3U C MpasMamu4yHOCMbio onepayuu u peyuou-
80M KOHMPAKMypel.

Lens. [podeMoHCMpUpo8ames 803MOXHOCMb NpUMeHeHUs 2udpdssiuyeckoli Mo-
6uU3aYUU HA 3Mane yCMpPAaHeHUs MAKOMKAHHO20 KOMNOHEHMA KOHMpPAakmypbl
0717 yyyweHUs (yHKYUU JIOKMeBo20 CyCmaad.

MemoOdel. Ha nepgom smane onepamugHo20 ieueHus 015 ygeudeHus yead paseuba-
HUS npou3eedeHbl 2uOpasUHecKas MobuIU3ayUs JJ0OKMego20 Cycmasd u Kossiame-
PasibHBIX CBA30K C NpUMeHeHUeM u3U0I02U4eCcKo20 pacmaeopd ¢ Yesbio Ouramayuu
nosiocmu cycmagd, pacmsiKeHusl e20 KancyJsibl, 0C8060XO0eHUS C8530K OM 803MOX-
HbIX py6yo08. Takxe 6bl1a 8bINOHEHA MYHHeIU3ayus NPOKCUMAIbHO20 Memaouagu-
3a lokmegoUl Kocmu u OUCManabHO20 Memaoudgusa nyieyesoli 0515 yayywieHUs Kpo-
8006paujeHuUs 8 KOCMU U CHUXXeHUs BHYMPUKOCMHO020 0aseHus. Ha emopom smane
JleqeHus (4epe3 6 Mecaues nocsie Nepso2o 3mand) npoussedeHsbl ApmMpPomMomus Je-
8020 JIOKMEBO20 Cycmasd, 0CMeomoMUs HenpAasuIbHO CPOCUWE20CA hpazmeHma 20-
J1084AMO20 8038bIlLIEHUSA NJle4esoli KOCMU, e20 pe3eKyus, 2uncosds UMMOBUTIU3auUs
Jiesol 8epxHel KOHeYHOCMU.

Pe3synemamel. [locsie nepso2zo smana neyeHus y20 paseubarus ysenuyeH 0o nos-
Hoeo. [ocie 8Mop0o20 3mana — caubamesnibHAs PYHKUYUS JIOKMEB020 CyCmasa ysyu-
weHa. lNoseicunocy Ka4ecmaeo Xu3HU nayueHma, obcyxusaem pykol cebs nosiHo-
CcMbto. bos1egoli CUHOPOM He 8bIpaXKeH.

3aknroyenue. B 0aHHOM cilyyae npedcmassieHHAs MAKMUKA JsiedeHus sgssem-
¢ onpasdaHHol u onmumasnbHol, Mak Kak cobao0aromcs npuHyunol bepexxHo2o
OMHOWeEeHUS K MKAHAM 80 8peMs onepayuu, pdHHe20 Ha4aad akmueHbIX 08uXe-
Hul, omKasz om pedpeccupylowux NACCUBHbIX MAHUNYIAYUU, 8bi3bi8alowWux 6016
U MUKpOmMpasmbl JIOKMeB0o20 CYCmMaed, YCKOPAIOUUX CO3pe8aHue Me3eHXUMAabHOU
mkaHu. [pu eudpasnudeckol mMobunusayuu He mpebyemca 0ONOHUMEbHbIX One-
pamusHblx 00Cmynos, cneyuasabHo20 060py008aAHUS, NPAKMUYECKU He mMpasmupy-
Iomcs oKpyXaroujue mKaHu, CoOKpawaemcs epemMs onepayuu, UcKaoYarmcs pucku
OMKPbLIMbIX 0NEPAMUBHbLIX MEMOOUK.

Knroueswble cnoea: nokmesol cycmas, KOoHmpakmypa, zuapaenuqecm,q mobusu3a-
yusa, ocmeomomus, pesysiemamel

Ona yntnposanua: Congartos tO.M1., Al Sameay A.N., Topnees A.B. [1ByxatanHoe xmpyp-
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BACKGROUND

According to the scientific literature, 30 % to 60 %
of patients following elbow injuries require various
functional reconstructive procedures for persistent con-
tractures and associated deformities [1, 2].

The management of patients with extra-articu-
lar elbow contractures (according to the classification
of B.F. Morrey, 2000 [3]), i.e., those without bony ob-
struction to articular surface motion, often presents
considerable challenges. As reported in an analytical
review of the relevant literature [1], approximately
half of the patients experience a substantial reduction
in the range of motion in the operated elbow joint.

A wide array of surgical interventions has been
proposed for the correction of severe elbow contrac-
tures with pronounced functional impairment, in-
cluding redressation under anesthesia, arthroscopic
debridement, arthrotomy with capsulectomy, among
others [1, 3]. The application of a hinged external fix-
ator in open arthrolysis has also been described.
However, this technique may only yield a transient in-
crease in the flexion-extension arc [4]. In cases where
the range of motion deficit persists following surgery,
mini-lateral and mini-medial incisions are employed [5].
Nevertheless, the outcomes are not consistently satis-
factory for either surgeons or patients, owing to the in-
vasiveness of the procedure and the risk of contracture
recurrence.

AIM

To demonstrate the feasibility of using hydraulic
mobilization for the management of the soft tissue com-
ponent of contracture to improve elbow joint function.

The patient provided written informed consent
for the data publication for scientific purposes.

MATERIALS AND METHODS

This study presents a case of minimally invasive
surgical treatment in a patient with flexion-exten-
sion contracture of the elbow joint, utilizing hydrau-
lic mobilization to address the soft tissue component
at the first stage and resection of a malunited fragment
of the humeral capitellum at the second stage. In view
of concomitant osteoarthritis, the patient additional-
ly underwent tunneling of the proximal metaphysis
of the ulna and the distal metaphysis of the humerus.
This approach is based on studies of tissue blood supply
dynamics and intraosseous pressure, as reported by var-
ious researchers [6].

A working-age patient with post-traumatic com-
bined flexion-extension contracture of the left elbow
joint(age45,dominantleftupperextremity) was addmit-
ted for surgical intervention. Due to the impaired hand
function, self-care was compromised and occupational

activity was limited (range of motion deficit of 100°, cor-
responding to severe contracture). Pain in the left elbow
joint was elicited by sudden movements, and the inju-
ry occurred one year ago as a result of a fall, causing
a fracture of the humeral capitellum, which was treated
conservatively by immobilizing the left upper limb us-
ing a plaster cast.

Upon admission, the elbow flexion angle was 100°
and the extension was 140°. Hand function was assessed
by measuring the flexion angle (starting from 0°, with 40°
considered the physiological norm) and the extension
angle (maximum extension corresponding to 180°).
Radiographs were taken in the following projections:
anteroposterior in maximum possible extension,
and lateral in maximum possible flexion and extension.
The radiographic findings included evidence of osteoar-
thritis, a malunited fracture of the capitellum of the hu-
meral condyle with anterior displacement of the frag-
ment, abnormal bone density consistent with a chronic
injury, and bone impingement during forearm flexion.
The articular surface was centered. The olecranon fossa
did not show any deformities (Fig. 1). The impairment
of extension was attributed to desmogenic contracture
caused by capsular remodeling and possible involve-
ment of collateral ligaments.

At the first stage of surgical treatment, to increase
the extension angle, hydraulic mobilization of the left
elbow joint and collateral ligaments was performed,
with the aim of dilating the joint cavity, stretching
the capsule, and releasing the ligaments from poten-
tial adhesions. To treat osteoarthritis, further tunneling
of the proximal metaphysis of the ulna and distal me-
taphysis of the humerus was performed. Subsequent-
ly, a plaster cast was applied to the patient’s left upper
limb, in a position of maximum extension.

The procedure involved the stepwise insertion
of puncture needles into the ventrolateral (radiocapitel-
lar joint) and dorsal (olecranon fossa) aspects of the el-
bow joint. Through these needles, the joint cavity was
filled under syringe pressure with physiological saline
(until tight filling, in this case 20 mL). The arm was then
flexed and extended with moderate force 15 times.
The joint cavity was lavaged with 100 mL of physiolog-
ical saline.

Tunneling was performed by creating horizontal,
end-to-end channels in the humerus and ulna bones
(4 fan-shaped canals per bone). A sharpened 1.5 mm
diameter K-wire for transosseous osteosynthesis was
utilized.

During the inpatient stay (10 days) and outpatient
follow-up (30 days), the patient completed elbow flex-
ion and extension exercises twice daily, both actively
and passively. During sleep and after exercise sessions,
the patient’s arm was immobilized using an anterior
plaster splint in the maximum extension.

Full elbow extension was achieved 7 days after sur-
gery (Fig. 2).

The second stage of surgery was performed 6
months after hydraulic mobilization. CT of the left
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elbow joint (Fig. 3) revealed a malunited intra-articu-
lar fracture of the capitellum of the humeral condyle
with anterior and proximal displacement of a bony frag-
ment, creating a “hood-like” configuration.

An anterolateral arthrotomy of the left elbow
joint, osteotomy of the malunited fragment of the hu-
meral capitellum, its resection, and temporary plaster

FIG. 1.

splint immobilization of the left upper limb were
performed.

A 6-centimeter skin incision was made along
the anterolateral aspect of the lower third of the pa-
tient’s arm to perform arthrotomy on the elbow joint.
The humeral condyle was exposed through blunt
and sharp dissection, and the trochlea was identified

Preoperative radiographs of the left elbow joint in a 45-year-old female patient Z. with flexion-extension contracture before treatment:
A — anteroposterior projection; B - lateral projection in maximum extension; C - lateral projection in maximum flexion

FIG. 2.

crnbaxue

Postoperative radiographs of the left elbow joint in a 45-year-old female patient Z. with flexion-extension contracture, obtained 7 days
after the first stage of surgery: A — anteroposterior projection; B - lateral projection in maximum extension; C - lateral projection in max-
imum flexion
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FIG. 3.

3D CT reconstruction images of the left elbow joint in a 45-year-old female patient Z. with flexion-extension contracture, obtained before
the second stage of surgical treatment: A - ventral view; B - dorsal view; C - posterolateral view; D — medial view; E — lateral view

using a periosteal elevator. Osteotomy of the mal-
united fragment of the capitellum and its resection
were performed with an osteotome. The flexion an-
gle in the elbow joint was increased to 55°, while
extension reached 180°. The wound cavity was

FIG. 4.

Postoperative radiograph of the left elbow joint showing maxi-
mum flexion in a 45-year-old female patient Z. with flexion-exten-
sion contracture, taken 7 days following the second stage of surgi-
cal treatment
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irrigated with betadine solution. The wound was
closed in layers, and dressings were applied. Hemo-
stasis was maintained throughout the procedure us-
ing electrocautery.

During the first postoperative week, the patient
performed elbow joint exercises at the hospital. To pre-
vent the formation of heterotopic ossification, the pa-
tient was administered Mydocalm® 50 mg three times
daily orally for 15 days. Additionally, indomethacin was
prescribed in an increasing and then decreasing dose
(25 mg daily on days 1-3, 50 mg in two doses on days
4-6, and 75 mg in three doses on days 7-9), followed
by a three-day tapering regimen. Microwave therapy
(150 GHz terahertz electromagnetic waves) was also
administered.

RESULTS

The treatment outcome was assessed as favorable.
The flexion angle reached 70° (Fig. 4). Complete exten-
sion was achieved at the elbow joint.

At both short-term and long-term follow-up (one
year after the second procedure), the patient’s quality
of life has substantially improved. The patient’s ability
to care for themselves has been restored, and the pain
intensity has decreased markedly (from a score of 7 to 1
on the VAS scale). Additionally, the flexion-extension
deficit has been reduced by half (Fig. 5).

DISCUSSION

To improve blood circulation in the tissues
of the elbow joint and reduce intraosseous pres-
sure, subchondral tunneling of the metaphyses



of the humerus and ulna was additionally performed
on this patient. The clinical efficacy of tunneling
the bones comprising the elbow joint has been previ-
ously demonstrated [7].

According to the fundamental works of B.F. Morrey,
a limitation of extension by 30° or more significantly
compromises upper extremity function, and this lim-
itation is even less well tolerated by patients involved
in gymnastics or throwing sports. In the present case,
the patient reported significant functional limita-
tions in daily activities due to a 40° extension defi-
cit and a 60° flexion deficit. Therapeutic success was
achieved through the use of a minimally invasive hy-
draulic mobilization technique at the first stage, which
is indicated for treating desmogenic contractures.
The chosen treatment strategy was appropriate and op-
timal, as it followed the principles of avoiding trauma
to tissues, early functional loading, and avoiding forced
manipulations that can cause pain and micro-trauma
to joint tissues [2]. This approach helped prevent the de-
velopment of arthrofibrosis, recurrence of contractures,
and progression of osteoarthritis.

In contrast to arthroscopy [8, 9], hydraulic mo-
bilization did not require any additional surgical ap-
proaches or specialized equipment. It caused minimal
trauma to surrounding tissues, reduced operative time,
and eliminated the risks associated with open surgical
techniques.

The results achieved after the first stage (hy-
draulic mobilization) were found to be long-lasting.
However, some researchers have reported that, de-
spite comprehensive postoperative rehabilitation,
the range of motion may decrease by up to 25 % over
time [10]. The literature on the postoperative reha-
bilitation of the elbow joint is still limited, and most
clinical studies do not fully describe rehabilitation
protocols [11].

The second stage of the surgical treatment with ar-
throtomy was performed 6 months after the first pro-
cedure, in line with the principle of the “cooling-off pe-
riod” and adequate postoperative rehabilitation [12].
Additionally, it has been suggested that conservative
treatment should continue for at least 6 months prior
to reconstructive surgery to prevent heterotopic ossifi-
cation [13].

The resection of the malunited fragment of the hu-
meral capitellum was justified based on its intra-ar-
ticular location, as well as the presence of structural
and morphological changes to the fragment, which
were attributed to the chronic nature of the injury. Ad-
ditionally, the existing elbow contracture and the pos-
sibility of a minimally invasive surgical approach were
taken into consideration. Histomorphological studies
[14] have demonstrated that two months or more fol-
lowing a fracture of the humeral capitellum, the hya-
line cartilage on the articular surface demonstrates
dystrophic changes and partial necrobiosis, while
the cancellous bone in the distal fragment shows
pronounced signs of avascular necrosis. As a result,

151

o

o = N W b U1 OV N 0 O

2 3

Before treatment Long-term outcome

FIG. 5.

Treatment outcome diagram showing quality of life, self-care abili-
ty, pain severity (VAS), and range of motion deficit before and after
treatment: 1 - quality of life impairment; 2 - limited self-care abil-
ity; 3 - pain severity (VAS); 4 — range of motion deficit (10 points —
140°deficit, 0 points — no deficit)

attempts at osteosynthesis at this stage may lead
to unfavorable outcomes.

In the postoperative period, preventive measures
were taken to reduce the risk of heterotopic ossifica-
tion, including joint exercise with gradually increasing
intensity, physiotherapy using various techniques such
as magnetotherapy, terahertz electromagnetic waves,
laser therapy, and phototherapy, and the use of phar-
macological agents to enhance bone tissue microcircu-
lation. Despite ongoing research into heterotopic ossi-
fication and its treatment, monitoring for this potential
complication remains an essential part of patient man-
agement [15].

CONCLUSION

This clinical observation demonstrates that com-
plex reconstructive techniques are not always neces-
sary for restoring elbow function. The development
of less invasive, pathogenetically sound surgical ap-
proaches constitutes a promising area of research,
and further study into their efficacy and refinement
is justified. To determine the suitability of this ap-
proach for desmogenic and combined contractures,
larger samples and more extensive statistical analyses
are needed.
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