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Objective. An example of the treatment of a patient with chronic
posterior dislocation of the shoulder, previously operated on by
the Latarge technique due to recurrence of anterior instability, is
given. Methods. The patient presented with an old fixed posterior
dislocation of the left shoulder joint, large bone defect of the front
part of the head (reverse Hill-Sachs). The patient has already un-
dergone 2 operations on the left shoulder due to chronic anterior
dislocation of the humeral head: 2018 — arthroscopy and capsulo-
plasty according to Bankart; 2020 — arthrotomy with Latarje trans-
position (due to recurrence of anterior instability). The peculiarity
of this case is a bone block with screws located on the front sur-
face of the glenoid made a massive defect front part of the humeral
head. Planning performed on the basis of a CT scan of the shoulder
Jjoint in the FreeformPlus program. Assessment of functioning per-
formed on the QuickDASH and Constant scales. The results. To
improve the performance of intraoperative osteoplasty of the de-
fect, a plastic model of the humeral head was printed for simulating
bone graft and osteosynthesis. According to the QuickDASH scale
before the operation, the patient had 45 points, that is, a significant
decrease in the function of the upper limb — constant discomfort,
pain. After surgery for 2 days — 35 points, 6 weeks — 12, and
3 months. — 12 points, that is, the patient’s quality of life has im-
proved significantly. According to the Constant scale before the op-
eration, there were 16 points, of which: pain — 6, household activ-
ity — 2, range of motion — 8. After surgery on the 2" day, a total
of 33 points: pain — 10, household activity — 7, range of motion
(passive) — 16, after 6 weeks — 80 points, this result remained
after 3 months. Conclusion. The use of three-dimensional planning
and an individual tool greatly facilitated the main stages of surgical
intervention in the case of chronic posterior dislocation of the hu-
meral head and made it possible to quickly and conveniently pre-
pare a bone graft and install it in the defect. The printed navigation
made it possible to perform a stabilizing osteosynthesis, ensure high
patient satisfaction and a good functional result.

Mema. Hasedeno npukaad nikyeanns nayicnma 3 3acmapiium
3A0HIM BUBUXOM N€Yd, NPOONEPOBAHO20 PAHilUe 3 MeMOOUKOIO
Jlamapaice uepes peyuous nepedrvoi HecmaodinoHocmi. Memoou.
Xeopuii 36epnyscs 3 diacHozom 3acmapinuil 3a0Hitl ¢hikcosa-
HULL BUBUX 16020 NAEY0B020 CYeN00a, GeauKuil KiCmKkoguil Oe-
Gexm nepednvoco 6i0diny eonosxku (36opomuuii Xina-Caxc).
THayienmy eoice 6y10 6uxoHano 2 onepayii Ha 1i6OMY NIEUOBOMY
cyenobi 3 npueoody 36UUHO20 NEPeOHbO2O BUBUXY 20JI06KU Nle-
ua: 2018 — apmpockonis ma kancyroniacmuka 3a bankapmom;
2020 — apmpomomis mpancnozuyiti 036060n00i61H020 6i0pocm-
xa 3a Jlamapoce (uepe3 peyuous nepeoHvoi HecmaobitbHOCMI).
Ocobaugicmsv Y020 6UNAOKY — KIiCMKO8UL 010K i3 e6UHMAMU
Ha nepeoHill NOGepXHi 2leH0i0y Ymeopue MacusHuil oeghexm
nepeoHboi uacmuHu 20108KU naewosoi kicmku. Ilianysanus
npoeedeHo Ha 0CHOBI KOMN 10MepHOi MOMO2PaAMU NIEH08020 CY-
enoba 6 npoepami FreeformPlus. Oyintosauns yHkyionysamnms
30iticneno 3a wikanamu QuickDASH ma Constant. Pesynomamu.
Mns 3pyunocmi ukonanua inmpaonepayitinoi Kicmkogoi niac-
muku 0eghekmy 6UKOHAHO OPYK NAACMUKOBOI MOOei 20108KU
naeu080i Kicmku 01 MOOeN0GAHHS KICMKO8020 MPAHCNIAH-
mama 1 ocmeocunmesy. 3a wkanow QuickDASH oo onepayii
6 nayicuma 6yno 45 6anie, moomo snaune nOpyuieH s QYHKyii
6epXHbOI KinYieKu — nocmitinuil ouckomgopm, 6inv. Iicas one-
payii na 2 006y — 35 banis, 6 muscnie — 12 ma 3 mic. — 12 6a-
21i8, MOOMO AKICMb JCUMMS XBOPO20 3HAUHO NOKpawjuiacs. 3a
wranoro Constant 0o onepayii 6yno 16 danig 3 akux. 6ine — 0,
nobymosa akmugnicme — 2, obcae pyxie — 8. Ilicaa onepayii
Ha 2 000y 3aeanvra cyma 33 6aau: 6ine — 10, nobymosa akmug-
Hicmb — 7, 0bcsae pyxie (nacusnux) — 16, uepes 6 muoicHie —
80 banis, yeii pezyromam 3bepiecs i uepez 3 mic. Bucnogok.
Buxopucmanns mpusumiproeo niany8anus il iHOUGIOYAIbHO2O
IHCIMPYMeHmMa 3HAYHO NOJe2WUI0 OCHOBHI emani onepamue-
HO20 8MPYUANHS 8 PA3i 3ACMAPINO20 3A0HbO20 6UBUXY 20N08KU
nuevoeoi kicmku. JJ03601UN0 WEUOKO Ma 3PYUHO NiO20MOBU-
mu KiCmKo8ul Mpancnianmam, 6Cmano8umu 1o2o 6 degexm,
a HaopyKkosana Hagieayis 0ana 3mMo2y 8UKOHamu cmabinizosa-
Hull ocmeocunmes, 3abe3nevumu 6UCOKY 3a00801eHiCMb nayi-
enma 1 006puil (hynryionanvruil pesyromam. Kiwouosi crosa.
IHnevosuii cyenob, 3a0miu eusux, imnpecitnui nepenom Xinii-
Caxke, 3D-mo0ento6anHs.
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Introduction

The shoulder joint is most prone to dislocation, pri-
marily due to its anatomy. One of the main causes of dis-
location of the head is the disproportion of the sizes
of the articular surfaces of the shoulder joint [1]. Front
dislocations of the shoulder are diagnosed in 95-97 %
[2], posterior dislocations in 3—5 % of cases [3, 4].

Posterior dislocations are not common, so their di-
agnosis and treatment are much more difficult. As a re-
sult of secondary pathological changes after the pri-
mary dislocation, relapses are usually detected [5].
Repeated dislocations increase the risks of additional
damage to anatomical structures (reverse impression
defect of the head of the Hill-Sachs type; progressive
defect of the posterior edge of the glenoid) — this
causes a decrease in the overall stability of the joint [6].
It is necessary to pay special attention to the posterior
dislocations of the shoulder, because they are rare and
often untimely detected. As a result, late diagnosis and
treatment have serious consequences for the function
of the upper limb [7, 8]. All cases of posterior dislo-
cations of the shoulder require increased attention and
appropriate diagnosis. Detection of accompanying in-
juries, such as fractures and tears of the rotator cuff
of the shoulder, is essential for determining treatment
tactics [9, 10]. In an acute case of posterior dislocation,
closed reposition with immobilization in the position
of neutral rotation of the shoulder gives good func-
tional results, in case of an old one, open reposition
taking into account the impression fracture of the ante-
rior part of the humeral head. With a significant defect
of the head of the shoulder, in some cases, even endo-
prosthesis of the shoulder joint is used [11].

Purpose: to provide a clinical example of a rare
case of chronic posterior dislocation of the humeral
head, previously operated on by the Latarjet tech-
nique due to recurrence of anterior instability.

Material and methods

The study was approved by the local bioethics com-
mittee (Bioethics Committee of Zaporizhzhya State
Medical University, Protocol No. 7 dated 26.10.2016).

A 39-year-old patient P., first sought medical atten-
tion in the clinic in 2022 due to pain and significant
limitation of movements in the left shoulder joint,
difficulties in everyday life. It is known from the his-
tory that in 2006, as a result of an injury, he suffered
a front dislocation of the head of the left shoulder,
a closed reposition, immobilization for 3 weeks with
a course of restorative treatment was performed.
The relapse occurred in 2012, after which dislocations
occurred 3 times a year. In 2018, arthroscopy and
capsuloplasty according to Bankart were performed.

The recurrence of the dislocation in 2020 occurred
during an epileptic attack. The patient underwent
arthrotomy of the left shoulder joint and transposi-
tion of the beak-like process according to Latarjet,
after which, according to the patient, the function
of the left shoulder was fully restored. However, in
2022, he developed pain in the shoulder, impaired
function. Radiography revealed posterior dislocation
of the head of the left humerus and postoperative
changes after transposition of the beak-like process
according to Latarjet. According to the patient, he
was injured during an epileptic attack. A timely visit
to an orthopedist was prevented by the development
of acute kidney failure, so the head of the left shoul-
der was in the position of posterior dislocation for
at least 2 months. He sufferred from epilepsy with
infrequent generalized epileptic seizures and is re-
gistered with a psychiatrist and takes all prescribed
medications.

In this particular case, we chose an open reduc-
tion technique for the treatment of a chronic posterior
shoulder dislocation using 3D printing, rather than
shoulder arthroplasty or McLaughlin surgery. This
is due to several key factors: firstly, the patient's his-
tory is complicated by epileptic seizures, which sig-
nificantly increases the risk of dislocation of the en-
doprosthesis after endoprosthetic repair. Second,
preservation of the natural joint (natural biomecha-
nics) always prevails over prosthetic repair or mus-
cle transposition operations. The shoulder joint does
not have significant axial loads, which allows the use
of a wider replacement of head defects compared to
the joints of the lower extremities. An individualized
approach to treatment provided by a 3D model helps
to adapt open repositioning to the specific characte-
ristics of each patient. The choice of this technique
is motivated not only by technical efficiency, but also
by maintaining the natural functional mechanism
of the shoulder joint, which is important in the long
term [12, 13].

For preoperative planning, a computed tomogra-
phy (CT) was performed (slice thickness 1.3 mm),
a 3D model of the humerus was constructed (Fig. 1, a);
a satisfactory position of the bone block of the beak-
like process on the front surface of the glenoid and its
fixing screws was determined (Fig. 1, b).

The peculiarity of the case was that the articu-
lar surface of the head was significantly reduced due
to the Hill-Sachs defect typical for anterior instabili-
ty and the reverse Hill-Sachs defect due to the old
posterior dislocation (Fig. 1, c), the articular surface
defect was about 70 % in cross-section. The opera-
tion according to McLaughlin, both in its classical
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Fig. 1. Computed tomogram of the shoulder joint for preoperative planning: a) model of the shoulder joint; b) reconstruction
of the articular cavity of the scapula; c) illustration of the dimensions of the anterior and posterior defects of the humeral head

Fig. 2. Preoperative planning: a) anatomy of the humerus: 1 — reverse Hill-Sachs, 2 — classic Hill-Sachs; b) preoperative planning;
¢) conductor for drilling channels for screws in the augmentation and humerus

Fig. 3. Model of the head of the humerus with a conductor
for drilling channels in a bone graft: a) 1 — humerus, 2 —
graft, 3 — navigation, b) view of a fixed bone graft on
the humerus

form and modified (with transposition of the small tu-
bercle), would not be effective. During the modeling
of the articular surface of the scapula, no posterior
edge defect was detected (Fig. 1, c).

Preoperative planning. The 3D model was built
in STL format in the RadiAnt DICOM Viewer Ver-
sion 2021.2 and imported into the FreeformPlus
software environment. After segmentation, a model
of the head of the humerus was obtained (Fig. 2, a).
On the bone defect area of the back of the head, an
augmentation was virtually installed (Fig. 2, b), in
which two screws (3.5 mm) were planned for osteo-
synthesis, drilling channels for the screws, a conduc-
tor was built, which was then printed, sterilized for
use during surgery (Fig. 2, ¢). The obtained models
of the shoulder head and augmentation, the conductor
were sent for 3D printing from ViolaDent surgical
resin (Fig. 3), then sterilized by the gas method.

Peculiarities of surgical technique. Under gene-
ral anesthesia, an arthrotomy of the left shoulder
joint was performed through a deltopectoral ap-

Fig. 4. Intraoperative
comparison
of the printed
anatomy with
the humerus

proach through the existing scar. The front surface
of the head of the shoulder was isolated, subpectoral
tenodesis of the tendon of the long head of the biceps
muscle was performed. The subscapularis muscle was
cut and sutured subperiosteally, its release was per-
formed medially to the level of the base of the beak-
like process, and the scars in the rotator interval and
inside the shoulder joint were removed. The humeral
head was repositioned by means of a partial lower
capsulotomy. Revision of the subacromial space with
myolysis of supraspinatus and subspinatus muscles
was performed.

After cleaning the front surface of the head from
scars, the shape of the reverse Hill-Sachs defect was
compared with the printed model (Fig. 4).

The autobone graft from the iliac crest was gradu-
ally adapted to the shape of the defect on the model.
Then it was placed in the defect area, then with
the help of printed navigation (Fig. 5), which was
superimposed on top of the humerus with the graft,
channels were drilled for the screws in the planned
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direction. Osteosynthesis was performed with can-
nulated screws with a diameter of 4 mm. The tendon
of the subscapularis muscle was sutured transaxially
to the lesser tubercle. The position of the bone graft
and screws was checked by X-ray. Tubular drainage
was installed, the wound was closed in layers.

Immobilization with a bandage in the position
of neutral rotation and abduction of the shoulder by
10°. In the postoperative period, the patients was pre-
scribed flenox 0.4 subcutaneously once a day, analgin
500 mg IV twice a day, dexketoprofen 100 mg IV
twice a day, pregabalin 75 mg at bedtime, paraceta-
mol 1 000 mg IV twice a day, nefopam 20 mg IV
2 injections during the first day. The postoperative
period passed without complications.

Results

On the first day after the operation, a control CT
scan was performed, activation and a set of exercises
were started, which he performed 2-3 times a day

Fig. 5. Passing
the needles through
the navigation into
the bone block and
the humerus

Fig. 7.  Analysis
of postoperative CT
(right) and comparison
of the result with
the preoperative plan
(left)

for 5-10 min or until the onset of pain. Time course
of indicators of complete blood count for 1, 2 days;
6 weeks, 3 months indicated their complete restora-
tion by the 6th week after operations (Table).

Reconstruction of the shoulder joint accord-
ing to CT is shown in Fig. 6. CT after surgery with
the planned position of the bone graft during plan-
ning was analyzed (Fig. 7). Accurate positioning
of the bone block was noted. Control X-ray after
1.5 months (Fig. 8).

The patient had a score of 45 on the Quick DASH
scale before surgery. That is, significant impairment
of limb function — constant discomfort, sometimes
pain. 35 points on the 2nd day after surgery, 12 pints
in 6 weeks, and 12 points in 3 months, that is, the pa-
tient's quality of life has improved significantly. Ac-
cording to the Constant scale before the operation,

Table
Restoration of complete blood count indicators

Indicator Before surgery | Period after surgery

1 day 6 weeks
Leucocytes, x109/1 8.2 6.2 4.2
Erythrocytes, x106/mcl 4.61 3.41 4.44
Hemoglobin, g/l 135 123 137

ESR, mm/h 3 15 5
Thrombocytes, x109/1 310 270 313

Fig. 6. Reconstruction according to the result of the control CT
scan on the second day after the operation, the bone graft in
the front part of the head is marked in blue: a) axial CT projection;
b) axial CT projection; c) frontal CT projection; d) anterior view;
e) top view; f) posterior view

Fig. 8. Control X-ray 6 weeks after
surgery
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there were 16 points, of which: pain — 6, household
activity — 2, range of motion — 8. After the opera-
tion on the 2nd day, the total number of points was 33:
pain — 10, household activity — 7, range of motion
(passive) — 16. 6 weeks after surgical intervention on
the Constant scale — 80 points, as well as 3 months
later.

The patient was “very satisfied” with the result
3 months after surgery.

Discussion

Preoperative planning in the 3D modeling soft-
ware was used to determine the volume of the defect,
assess humeral deformity and choose rational screw
directions. The printed model and navigation made
it possible to accurately process and prepare the bone
autograft and perform the appropriate screw place-
ment. Manually fitting it to the model of the head on
the table, and not in the wound, made it possible to
better adapt it. The use of planning reduced the risks
of their incorrect placement and allowed a better un-
derstanding of the shape of the glenoid and the hu-
meral head, and the printed plastic model greatly
improved the accuracy of graft adaptation. Planning
the direction of the screws helps guide them precisely
through the dense bone tissue of the humeral head,
which ensures the stability of the osteosynthesis.

The presented clinical case is a rare variant
of the combination of the result of the treatment of recur-
rent anterior instability and chronic posterior dislocation
of the humeral head. The possibilities of 3D modeling
open the further perspective of manufacturing indivi-
dual implants to replace massive defects of the head due
to impression fractures of the Hill-Sachs type.

Conclusions

The use of individual three-dimensional planning
greatly facilitated the main stages of intervention for
chronic posterior dislocation of the humeral head. It
made it possible to prepare a bone graft, install it in
the defect, and the printed navigation made it possible
to perform stabilized osteosynthesis, which ensured
high patient satisfaction and a good functional result
quickly and conveniently.
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