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v' Resume

This study shows the improvement of treatment outcomes by developing a minimally invasive

surgical technique for fractures of the proximal humerus.
The material of the study included 40 patients with fractures of the proximal humerus. In 15
patients, varus mixing of bone fragments was noted. Among the patients, 15 were men and 25
women. The duration of the injury averaged 5.8+1.8 days. The clinic has developed a technique of
extramedullary osteosynthesis using a minimally invasive plate and an external distraction
apparatus in order to minimize the trauma of surgical intervention and is actively used in patients
with fractures of the proximal humerus.

In patients with fractures of the proximal humerus, the results of treatment were assessed using
the 100-point scale Neer C.S. and, accordingly, among all 40 patients, 37 (92.5%) patients had good,
2 (5%) satisfactory, and the remaining 1 (2.5%) patients had unsatisfactory postoperative results,
which were associated with the presence of pain syndrome, amplitude limitation movement up to 15
degrees and signs of arthrosis in the shoulder joint on the control radiograph.

According to the conclusion of the authors, the proposed minimally invasive surgical technique
for fractures of the proximal humerus made it possible to carry out low-traumatic reposition and
stable fixation of bone fragments.

The proposed minimally invasive surgical technigue helps to increase the proportion of the best
results to 97.5%, as well as improve the quality of life of patients.

Key words: shoulder, proximal, minimally invasive, osteosynthesis.

COBPEMEHHAS TEXHUKA OCTEOCHUHTE3A ITPU ITPOKCUMAJIBHBIX
MEPEJIOMAX IUIEYEBOM KOCTH

A1l Anumos, C.IO. IOcynos, LK. Xaxumos, A.LLl. Mymunos, LI Axmedos

PecnyOnukaHCKUH crieliMaIM3NPOBAHHBIN HAYIHO-TIPAKTHYECKHH MEIUITMTHCKUN IICHTP TPABMATOJIOTHH U
opronenuu MuHHCTEpCTBa 3ApaBooxpaHenus Pecyonuku Y30ekucras, r. TamkeHr.
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v’ Pestome

B oannom uccnedosanue noKazaHHo yayuuieHue pe3yibmanios ieHeHus nymem papadoomku
MUHUUHBA3UBHOU ONEPAMUBHOI MEXHUKU NPU NEPENoOMAX NPOKCUMANLHOZO OMOeNnd Nie4esoi
Kocmu.

Mamepuan uccnedosanusn exaiouenst 40 nayuenmos ¢ nepenomamu RPOKCUMAILHOZ0 omoend
niaeyeeon kocmu. Y 15 60onbHpIx ommeuanocy eapycHoe cmeuienue KOCHHubIX omaomkos. Cpeou
oonbnbix 15 cocmaesunu mysxcuunot u 25 sncenwgunst. /lagnocms mpaemol 6 cpeonem 5,8+1,8 cymxu.
B knunuxe paspabomana mexnuxa IKCMPAMEOYINAPHO20 OCHIEOCUHME3A C UCHOIb308AHUEM
MUHUUHBA3UGHOU NIIACMUNHbL U NPUMEHEHUEM HAPYHCHO20 OUCMPAKYUOHHO20 ANNAPAMA C UelbI0
MUHUMUAUUU MPACMAMUYHOCIU OREPAMUBHOZ0 6MEWIAMENbCIMEAd U AKMUGHO NPpUMEHEHA
00NBHBIM C NEPEOMAMU NPOKCUMATBHOZ0 OMOeNd N1e4esoil KOCHU.
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Y bonvnvix ¢ neperomamu npoxcumanvrnozo omoena nieuegoii KOCHMU pe3yibmamol 1e4eHus
oyenosanu c ucnonavzosanuem 100 6annvnoi wkanoit Neer C.S. u coomeemcmeeHHo cpeou écex
40 nauyuenmos y 37 (92,5%) ommeuensvt xopowue, y 2 (5%) yoosnemeopumenvusie uy ocmaibHo2o
1 (2,5%) 6onvHubix HeyoosnemeopumesbHble NOC1EONEPAUUOHHDBIE PE3YIbHIAMDBL, YHO ROC/IeOHblE
ObLu Cc6éA3aAHBL C HalUuueM 001€6020 CUHOPOMA, OZPAHUUEHUA AMAAUMYObl O8udcenusa 0o 15
2padycoé u npu3HAaKos apmpo3a 6 nieueeom Cycmase Ha KOHMPOIbHOI PeHmM2ZeHOZpamMMe.

Ilo 3axnwuenuro agmopos, NpPedNONHCEHHAA MUHUUHBA3UGHAA ONEPAMUGHAA MEXHUKA Npu
nepenomax - NPOKCUMATbHO20 omodena  nnaeuesoil Kocmu noseonana  nposecmu
ManompasmMamuyHol peno3uyuu U cmaduibHoll (huKkcayuu KOCHMHbIX OMJI0MKOG.

IIpeonorcennans MUHUUHBA3UGHAA ONEPAMUBHAA MEXHUKA CROCOOCHBYem HOGbIUIEHUIO 001U
Jyuuwiux pezyavmamos 00 97,5%, a maxoice yayuuieHuI0 Kauecmea Hcu3Hu 00abHbIX.

Knroueewle cnosa: nievo, npoKcuManbHblil, MUHUUHBA3UBHBLH, OCIEOCUHME3.
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v" Rezyume

Ushbu tadgiqot proksimal suyak sinishi uchun minimal invaziv jarrohlik texnikasini ishlab
chigish orgali davolash natijalarini yaxshilashni ko'rsatadi.

Tadgiqot materiali proksimal dumg'aza singan 40 bemorni 0z ichiga oldi. 15 bemorda suyak
bo'laklarining varus aralashuvi gayd etilgan. Bemorlarning 15 nafari erkaklar va 25 nafari
ayollardir. Jarohatning davomiyligi o'rtacha 5,8+1,8 kun. Klinikada jarrohlik aralashuvining
shikastlanishini minimallashtirish uchun minimal invaziv plastinka va tashgi chalg'itish apparati
yordamida ekstramedullar osteosintez texnikasi ishlab chigilgan va proksimal son suyagi singan
bemorlarda faol go'llaniladi.

Proksimal son suyagining sinishi bo'lgan bemorlarda davolash natijalari 100 balllik Neer C.S.
shkalasi yordamida baholandi. va shunga ko'ra, barcha 40 bemor orasida 37 (92,5%) bemorda
yaxshi, 2 (5%) goniqarli, qolgan 1 (2,5%) bemorda operatsiyadan keyingi natijalar qonigarsiz bo'lib,
ular og'riq sindromi, amplitudaning mavjudligi bilan bog'liq edi. 15 gradusgacha harakatlanishni
cheklash va nazorat rentgenogrammasida elka go'shilishida artroz belgilari.

Mualliflarning xulosasiga ko'ra, proksimal dumg'aza sinishi uchun tavsiya etilgan minimal
invaziv jarrohlik texnikasi suyak bo'laklarini past travmatik gayta joylashtirish va bargaror
fiksatsiyani amalga oshirishga imkon berdi.

Tavsiya etilgan minimal invaziv jarrohlik texnikasi eng yaxshi natijalar ulushini 97,5% ga
oshirishga, shuningdek, bemorlarning hayot sifatini yaxshilashga yordam beradi.

Kalit so'zlar: elka, proksimal, minimal invaziv, osteosintez.

Relevance
F ractures of the proximal part of the humerus account for 5% of all injuries of the human
musculoskeletal system [1, 6]. The incidence of this type of injury is 50 per 100,000 population
per year, and at the same time, the statistical indicator has increased several times over the last 30
years [2, 4]. Fractures of this type often occur in elderly patients, often on the background of
osteoporosis, and do not require high-tension injury based on trauma mechanism [3, 5].

In injuries of the proximal part of the humerus, the mechanism of interconnection of the shoulder
girdle is disrupted, making it difficult to restore the functional activity of the shoulder joint [7, 8]. As a
result of scientific research in addition to restoring the anatomical axis and length of the shoulder in
fractures of the proximal part of the shoulder, the idea is being promoted that it is necessary to restore
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the normal anatomical junction of the rotators of the proximal part of the shoulder, otherwise, it will
not be possible to restore the full functional capacity of the shoulder joint without this activity [9, 10].

One of the most common consequences of fractures of the proximal part of the humerus is that the
frequency of fractures of the proximal part of the shoulder is the same after conservative and surgical
procedures - 11% [3, 4, 7, 8, 11], this occurs as a result of the repositioning of initially incomplete
bone fragments, as well as the observation of secondary displacement in the instability of fixation.
These types of fractures result in limited range of motion in the shoulder joint and subacromial
impingement syndrome, as a result, it has a significant impact on patients’ pain syndrome discomfort
for many years and on patients’ lifestyles [12, 13, 14, 15, 28, 29].

The development of new less traumatic methods of osteosynthesis in proximal epimetaphyseal
fractures of the humerus, which not only provide reliable fixation of bone fragments, but also fully
restore its anatomy, remains one of the urgent tasks of modern traumatology. In recent years,
osteosynthesis using specialized implants [1, 16, 17, 18, 26, 27, 30] in a closed manner using low-
injury superficial bone plates has become increasingly competitive with blocking intramedullary
osteosynthesis [19, 20, 21, 22, 23, 24, 25, 31]. An analysis of the available literature suggests that data
on the use of extramedullary osteosynthesis techniques for closed repositioning of bone fragments and
achievement of adequate stability in proximal fractures of the humerus are insufficient.

The purpose of the research. Improving treatment outcomes by developing an extramedullary
minimally invasive method in fractures of the proximal portion of the humerus.

Materials and methods

This research has been conducted on the clinical bases of the Republican Specialized Scientific-
Practical Medical Center for Traumatology and Orthopedics and the Bukhara branch of the Republican
Scientific Center for Emergency Care. A total of 55 patients with multiple fragment fractures of the
proximal portion of the humerus have been recruited for the research, in 15 of these, bone fragments
have been found to have shifted in the varus position (Table 1).

Patients have been divided by sex, and 25 of them were male and 30 were female. The average
duration of injury was 4.8 £ 1.2 days (3 to 7 days). Surgical procedures were offered to each patient
selected for the research work. In order to reduce the invasiveness of surgical procedures in fractures
of the proximal part of the shoulder a method of extramedullary osteosynthesis of bone fragments
using easy, minimally invasive external repositioning apparatus to achieve adequate repositioning and
using minimally invasive plate has been developed in our clinic.

All patients underwent standard clinical, radiological examination methods before surgery. X-ray
examination has been performed in standard anterior, lateral, and axial projections. Due to multi-
fragmentary fractures observed in patients, the Neer (1970) classification was used to assess the
severity of the injury and the condition of the bone fragments (Table 1).

Table 1
Segmentation of patients with fractures of the proximal humerus according to the Neer
classification

Single- Double- Three- Multi-

fragment fragmented fragmented fragmented
Fracture of the humerus 3 (5,4%) 3 (5,4%) - -
through anatomical neck
Surgical fracture of the 5(9,2%) 8 (14,5%) 12 (21,9%) 18 (32,8%)
humerus
Large ridge fracture - - - -
Small ridge fracture - - - -
Fractures and | Anterior - 3 (5,4%) - -
luxations Posterior - - 3 (5,4%) -

As can be seen from Table 1, most patients fall into the category of surgical fracture of the humerus,
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of these, 8 (14.6%) were single-fragment fractures, 14 (25.3%) were double-fragmented, 15 (27.3%)
were three-fragmented, and the remaining 18 (32.8%) were multi-fragmented fractures. Fracture of the
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humerus through anatomical neck was detected in 6 (10.8%) patients, of these, 3 (5.4%) were single-
fragmented fractures and the remaining 3 (5.4%) were double-fragmented fractures. In 6 (10.8%)
patients, a proximal fracture of the humerus was observed and two- and three-fragment fractures were
detected.

The essence of the minimally invasive surgical treatment method developed in the clinic is that a
clinically developed external distraction device was used to reposition bone fragments in patients with
a fractured proximal humerus and osteosynthesis was performed with a minimally invasive blocking
plate through a small-sized wound incision.

Clinical and radiological results in patients after treatment have been evaluated at 1, 3, 5, 7 months
after surgery. The complaints of patients were taken into account, the amplitude of active and passive
movements in the shoulder and elbow joints were measured and evaluated using Constant scale [5].
On the basis of a stepwise X-ray examination, the radiological dynamics of the fracture site closure,
the state of fixation, and secondary displacements, if any, have been studied.

The surgical procedure technique is described in the following clinical example.

Patient S., 62 years of age, was admitted to the department of "emergency traumatology" of
Bukhara branch of the Republican Scientific Center for Emergency Care 3 hours after the injury at
home (first aid was provided at the place of residence). During the examination, the patient
complained of pain, swelling in the area of the shoulder joint. The shoulder joint was deformed, and
active and passive movements were severely limited. X-ray examination revealed a multi-fragmentary
fracture of the proximal part of the humerus (Figure 1a).

Figure la. Patient S., 62 years of age. Anterior-posterior projection x-ray of the shoulder joint: a
multi-fragmentary fracture of the proximal portion of the humerus and the valgus position of the bone
fragments has been detected.

Surgical treatment was recommended after the patient received the necessary additional
conservative treatment in the department.

Surgery: The patient lying on his back, under general intravenous anesthesia and X-ray television
monitoring a multi-fragment fracture of the proximal portion of the humerus was confirmed. The
shoulder was moved 30-35 © away from the body, and in the external rotation position, one proximal
spit of the distractor was passed through the acromion. The distal part of the humerus was held at the
intersection of 2 Ilizarov wires on the ridges and fixed to the distal ring of the distractor. Distraction
was given to the external apparatus. The position of the bone fragments is relatively satisfactory when
viewed on an X-ray television device (Figures 1b, c).

Figure 1b. — distraction to the fractured area using an external distraction apparatus to the shoulder
joint C. - anterior posterior projection x-ray of the shoulder joint: given distraction by external
apparatus and the presence of bone fragments is satisfactory.

A skin incision of 4.0 cm in size was made on the outer surface of the shoulder joint, the wound
layer was opened, hemostasis. Because the proximal portion of the humerus in the revision contained
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multiple fragmented fractures, atraumatic sutures were performed from the junction of the shoulder
rotator cuff muscles attached to the bone fragments and ideally repositioned (Figures 1d, e).

Figure 1d. d — atraumatic threads were passed in different directions through the rotator cuff
muscles of the shoulder attached to the bone fragments and the ideal repositioning of the bone
fragments was achieved., e — schematic view.

Under the X-ray television device, a blocking plate was placed along the outer surface of the
humerus and tightened using screws (Fig. 11).

Figure 1f. A blocking plate is mounted along the outer surface of the humerus and secured using
SCTews.

The low trauma of the practice is due to the small size of the practice wound and the orientation of
the plate along the bone surface, and is explained by the prevention of injury to the nerve axillary
innervating the musculus deltoideus.

The external distractor apparatus was dismantled after we were satisfied that the placement of bone
fragments in the X-ray television device was satisfactory. The operation wound was sutured layer by
layer. The duration of the surgical procedure was 45 minutes (Fig. 1g).
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Figure 1g. The operation wound sutured.

1The surgical procedure proposed by us was sent to the Republican Private Property Agency for
patenting.

The postoperative period passed without complications. Patients walk in a bandage for 15 days,
passive movements in the shoulder joint were allowed after the stitches were removed. Patients were
able to perform rotator cuff movements in the shoulder joint one month after surgery and complete
painless movements two months later.

Analysis of the results of surgical procedures.

The method proposed by us allowed to restore the anatomy of the proximal part of the humerus in
all 55 patients and to eliminate varus deformity. The low invasiveness of the operation ensured the
restoration of the functional state of the shoulder joint.

Postoperative long-term results in patients with proximal fracture of the shoulder have been rated
on Neer C.S. scale [24], that is, the main symptoms are pain in the shoulder joint and loss of function
(active removal and rotation of the arm) [25]. Neer C.S. scale is a 100 points scale and evaluated using
the following criteria: pain syndrome in the fracture area - 0 to 35 points; upper limb activity - 0 to 30
points; amplitude of movement of the shoulder joint - 0 to 25 points; the presence of anatomical
changes in the proximal part of the humerus - 0 to 10 points.

Good results were defined when the sum of the scores ranged from 90 to 100 points. Satisfactory
from 80 to 89 points and poor unsatisfactory results from 79 (diagram 1).

O Male
M Female

Good Satisfactory Unsatisfactory

Diagram 1 - evaluation of postoperative long-term results of patients with fractures of the proximal
part of the humerus according to Neer C. S. scale

According to Diagram 1, out of a total of 55 patients, 47 (85.4%) had a total score above 90 and
were rated as good outcomes. Satisfactory results were obtained in 5 (9.2%) patients and the total
score was 80 - 89. The satisfaction of the results in these patients was explained by the limitation of
the amplitude of movement up to 10 degrees in the shoulder joint. In the remaining 3 (5.4%) patients,
an unsatisfactory result was observed, the total score was less than 80, i.e., the presence of pain
syndrome in the shoulder joint in these cases, limitation of range of motion to 15 degrees, and was
explained by the presence of signs of osteoarthritis in the control X-ray image. After the surgery, all
patients underwent shoulder rotator cuff restorative treatments for the prevention of "impingement
syndrome", on the 21-25th day after the surgery, therapeutic physical exercises for the shoulder joint
were started.

Discussion
Recently, the similarity of the results of intraosseous and superficial osteosynthesis in proximal
fractures of the humerus has been emphasized by many scientists. [1, 9, 16].
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Modern implants (superficial and intramedullary implants) provide fixation of bone fragments
using a large number of screws with angular stability in different planes. However, the misalignment
of the varus deformations and the uncertainty of fixation are 20% [3, 15].

There is also the possibility of varus collapse when using intramedullary pins. Polarus nails have
been used by B.M. Nolan and co-authors in 18 patients using traditional methods of fixation, in 17 of
them a decrease in the cervical-diaphyseal angle by an average of 11 ° and in 9 patients a cervical-
diaphyseal angle with a value of less than 120 ° have been revealed, that is, a misalignment was found
in the varus deformity [27, 28, 30, 30, 31].

Scientists have proposed many types of external fixation osteosynthesis that are simple and quick
to install. However, in these types of osteosynthesis, the proximal portion of the humerus is difficult to
mobilize, reposition, and fixate. Therefore, the mobilization of the pieces is almost impossible to
achieve without opening the broken area and separating it in the open position. Moreover, in many
cases, especially in multi-fragment fractures, it is not possible to correct the rotational displacements
of the bone fragments. The distractor offered by us easily solved this problem, i.e. the distractor has
the ability to rotate the distal ring of the apparatus at any angle.

Advantages of the proposed surgical procedure method:

1. the low trauma of the practice is due to the small size of the surgical incision and the absence of
the need for wide opening of the tissue;

2. firm fixation of bone fragments;

3. the possibility of restoring the normal anatomy of the proximal part of the humerus.

4. early activation of patients and improvement of active quality of life;

Conclusions
1. Discussions on the choice of treatment for fractures of the proximal part of the humerus are
growing.
2. The proposed method of minimally invasive osteosynthesis in fractures of the proximal part of
the humerus allows for less traumatic reposition of bone fragments, stable fixation of bone fragments.
3. The proposed method of minimally invasive osteosynthesis allowed to increase the share of good
and satisfactory results to 94.5%, as well as to improve the quality of life of patients.
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