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The aim of the investigation was to develop a method of treatment of degenerative bone cysts localized in the double-beam segments 
of the limbs.

Materials and Methods. We proposed a method of through-and-through drainage of degenerative bone cysts in double-beam 
segments of the limbs with the insertion of puncture needles through the unaffected radius. The transosseous introduction of the needles is 
achieved under a certain angle of osteoperforation: the distal needle — under the 15 to 30º posterior angulation, and the proximal needle — 
under 15 to 30º anterior angulation. The needles are arranged in the following way: the distal one is placed in the anteroinferior part of the 
cyst, and the proximal one is placed in the posterosuperior part of the cyst more distally from the enostosis, that apart from secure fixation 
enables the overall irrigation of the cavity of the pathological focus.

The proposed method is applied to 8 patients with localization of the pathological process in the bones of the lower leg and forearm. 
Transosseous drainage was carried out for 7–10 days with successive change of the perfusion drugs.

Results. The needle fixation in all patients was good, the outflow of the therapeutic mixture into the surrounding soft tissues was not 
observed. During the drainage the patients did not complain, no complications were observed.

Conclusion. The transosseous method of through-and-through drainage of bone cysts enables to achieve secure fixation of puncture 
needles and avoid complications.
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No final solution to the problem of treatment of bone 
cysts has been found yet [1–4].

A number of authors relate increased intraosseous 
pressure, resulted from circulatory disorders in the 
limited areas of bone, to the main link in the pathogenesis 
of bone cysts [5]. Others argue that the cyst arises as a 
result of degenerative process in the primarily dysplastic 
bone tissue [6, 7]. A tumor theory of the origin of bone 
cysts has not been confirmed. Local circulatory disorders 
in the juxtaphyseal bone areas that are most unfavorable 
for compensatory vessel remodeling and leveling of 
increased intraosseous pressure, lead to bone necrosis. 
Later the most complex processes of homeostasis 
disorders are triggered, accompanied by a local increase 
in the activity of the lysosomal proteolytic enzymes, 
fibrinolysis and a sharp increase in hydrostatic pressure, 
which is maintained by a constantly functioning vicious 
circle of events that exacerbate one another [8–13].

The approaches to operative treatment have changed 
significantly in time and now surgery in the management 
of bone cysts can be divided into two groups: bone-
plastic and puncture treatment [13, 14].

Bone-replacement plastic surgery is traumatic 
and it is associated with long-term transplant 
restructuring and numerous complications such as 
shortening development, false joints, deformity and 
muscle wasting [15, 16]. The current trend involves 
withdrawal of resection bone plastic surgery. However, 
in modern publications, quite a number of authors 
show their commitment to the surgical intervention of 
this kind [17].

The puncture treatment method was proposed by the 
Italian orthopedist Oscar Scaglietti, who in 1962 was the 
first to perform puncture of a bone cyst and introduce 
hormones into the cavity [18]. Later, the puncture method 
underlay a noninvasive treatment technique developed 
at the Central Research Institute of Traumatology and 
Orthopedics named after N.I. Priorov (Moscow). The 
concept of the method involves step-by-step successive 
punctures of the cyst and the introduction of medication 
into its cavity [19, 20]. However, this method has a 
number of drawbacks: long-term treatment; the need for 
a series of punctures (4–5) at intervals of 1 to 4 weeks; 
closing of the cyst cavity in the period from 2 to 8 years; 
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persistence of a high risk of pathologic fracture during 
treatment and rehabilitation.

The fractional puncture method was advanced 
by scientists of the Nizhny Novgorod Institute of 
Traumatology and Orthopedics in 1995, they proposed 
permanent through-and-through cavity drainage 
of cysts. The method comprises a continuous 
permanent lavage of the cavity with the successive 
use of medication [21]. The drainage time is 7– 
12 days.

During the through-and-through drainage particular 
attention is paid to the cortical layers of the bone in the 
cyst area. Successful procedure directly depends upon 
the degree of their thinning. The problem of draining a 
cyst cavity with pronounced thinning of the cortical layer 
when the stability of needle installation fails has not been 
solved yet. The extreme degree of cortical thinning is 
more common when cysts are localized in the bones 
of the double-beam segments of the limbs, due to the 
“reinforcing” effect of the unaffected radius. In this case, 
a pathological fracture occurs later than in a similar 
situation when a pathological focus is localized in the 
single-beam segment of a limb.

The aim of the investigation was to develop 
a method of treatment of degenerative bone cysts 
localized in the double-beam segments of the limbs.

Materials and Methods. The method of 
transosseous through-and-through drainage of bone 
cysts in the double-beam segments of a limb comprises 
directing puncture needles through the unaffected 
radius, which enables for their stability. This method 
was used in 8 children, 6 of them having aneurysmal 
cysts, 2 having solitary cysts. In 4 patients the cyst was 
localized in the fibula, in 3 of them — in the tibia, and 
1 patient had a cyst in the ulna. In all the patients the 
cortical bone layer in the cyst area was pronouncedly 
thinned. The study was conducted in accordance 
with the Declaration of Helsinki (adopted in June 
1964 (Helsinki, Finland) and revised in October 2000 
(Edinburgh, Scotland)) and approved by the Ethics 
Committee of the Privolzhsky Federal Research Medical 
Center. The informed consent was received from the 
patients’ parents. 

The proposed method was performed in the following 
way. Two skin incisions of up to 1 cm long were made 
in the bone cyst projection on the contralateral side 
above the unaffected bone. The incisions were made 
in the projection of the upper and lower cysts poles. 
The access to the bone was performed in a blunt way. 
Controlled by the electron-optical converter drill with the 
diameter equal to 1/8 of the diameter of the size across 
the bone, osteoperforational apertures were performed 
in the unaffected radius, penetrating the both cortical 
layers, the distal canal formed at an angle of 15 to 30º, 
open posteriorly, and the proximal one formed at the 
angle from 15 to 30º, open anteriorly. 

The angle of needle installation is determined by 

the size of a cyst: the more the swelling of the bone in 
the cyst area, the more the osteoperforation angle is to 
direct a needle into the most injured area of the bone 
and it should be of 30º. Exceeding 30º angle creates a 
higher risk of paraosseal directing of the intraosseous 
needle. Choosing an angle of less than 15º decreases 
the stability of the needle installation in the formed 
canal of the unaffected radius. The maximum possible 
distance of the apical ends of the needles relative to 
each other provides a more complete irrigation of the 
cyst cavity with medication.

The puncture needles with the diameter of 1 mm 
less than the diameter of the osteoperforation drill 
are installed in the formed intraosseous canals and 
arranged in the following way: the distal one is placed 
in the anteroinferior part of the cyst, and the proximal 
one is placed in the posterosuperior part of the cyst 
more distally from the enostosis (See the Figure). The 
lavage of the pathological focus cavity is performed with 
saline solution and aminocaproic acid solution to the 
“pure” water. The inflow-outflow cyst perfusion system is 
arranged.

Results. Transosseous drainage was carried out for 
7–10 days with a succession of perfusion products. The 
needle fixation in all patients was good, the outflow of 
the therapeutic mixture into the surrounding soft tissues 
was not observed. During the drainage the patients did 
not complain, no complications were observed.

Case report. 
Patient B., 8 years old was admitted to the 

Department of Pediatric Orthopedics of the Privolzhsky 
Federal Research Medical Center, diagnosed with 
“aneurysmal cyst of the lower third of the right ulna”. 
From the past history: he has been treated since he 
was two years old. The repeated attempts of through-
and through drainage through the affected radius were 
not successful, and the treatment was restricted to the 
puncture method. Three pathological fractures without 
significant displacement of the fragments at a minor 
injury were observed

At admission, during the examination we observed a 
deformation of the lower third of the forearm due to the 
“swelling” of the lower third of the ulna, ulnar deviation 
of the wrist was limited to 0–2º, flexion movements — 
30/0/40º. The skin over the swelling was erythematous, 
with moderate pain. The radiographs revealed a 
marked swelling of the lower third of the ulna due to the 
pathological focus of a lytic type, size 8×5×4 cm, the 
cortical layers were extremely thinned (less than 1 mm). 
The distal margin of the focus was the zone of the ulna 
growth.

The patient was operated by the proposed method. 
During the intermediate examination 3 months later 
the deformity of the forearm was found to decrease, 
ulnar deviation of the wrist increased up to 10º, the 
radiographs demonstrated the recovery of the cortical 
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layer to 2 mm in the whole length of the cyst and the 
beginning of the cyst cavity repair at the site of needle 
passing with the formation of a cellular structure.

At the checkup 1 year after the surgery the swelling of 
the ulna was not visually determined, the wrist joint had 
a full amount of motion, the radiographs demonstrated 
marked active cyst reparation: the 5×2×2 cm size of the 
pathological focus, the restored cortical layers, multiple 
bridges in the cyst cavity, the density of bone tissue in 
the cyst area close to normal.

Conclusion. The method of transosseous through-
and-through drainage of the cysts in double-beam bone 
segments of the limbs enables to improve the fixation of 
intraosseous needles in the cavity of the cyst with the 
utmost degree of thinning of the cortical bone layer and 
avoid complications.
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