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Abstract

We have received a patent for a utility model of the Republic of Kazakhstan No. 97674 dated 05/03/2016 with the name
trocar for thoracentesis in children, which is effectively used for drainage of the pleural cavity in acute bacterial destructive
pneumonia (ABDP) in children. For thoracentesis, a trocar with a handle having a connula and a stylet with a pointed cone-
shaped perforator placed in it is used. The conule and stiletto, respectively, have a 90-degree bend. When using a device for
thoracentesis, due to the arcuate bend of the conula, it is easy to correctly install the drainage tube along the chest in the
apical direction, which ensures effective drainage and sanitation of the pleural cavity in case of pyopneumothorax in children.
A sharp cone-shaped stylet perforator, reducing trauma to soft tissues, can reduce the time of surgery, which improves
treatment outcomes and length of stay in the hospital. The device was used in 27 children with the pulmonary pleural form
(PPF) of APDP; complications were observed in one patient (wound suppuration in the drainage area). The manipulation is
easily learned by general practitioners. At the same time, the average time to perform the manipulation was 10-12 minutes.
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MCNOJIb3OBAHUE HOBOIO YCTPOUCTBA ANA APEHUPOBAHUA
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HAO «MeauumHckui yHuBepcuteT AcTaHay, I. AcTaHa, Pecny6nuka KasaxcraH;
> HAO «MeamuMHCKuit yHuBepcuTeT Cemeit», . Cement, PecnyGnuka KasaxcraH.

Hamu monyyeH naTeHT Ha nonesHyto mopenb Pecnybnukn KasaxcraH Ne97674 ot 03.05.2016r. Ha Tpoakap Aansi
TopakoLeHTe3a y AeTel, KOTopbln C 3(H(PEKTUBHOCTLIO UCMONb3YeTCca ANS APEHWPOBaHUS MNeBpasibHOM MOSIoCTU Npu
ocTpoi 6akTepuanbHoO-aecTpykTUBHOM NHeBMoHMM (OBLM) y neTel. [Ins TopakoLeHTe3a NPUMEHSIETCS Tpoakap C PyuKoiA,
MMeelOLLEei KaHIOMo W pa3MeLLEeHHON B HEM CTUMET C 3a0CTPeHHbIM KOHYCOBWAHBLIM nepdopaTtopoM. KaHons u ctunet
COOTBETCTBEHHO WMetoT u3rmb ¢ yrmom 90 rpagycoB. [lpu NpuMeHeHMM YCTPOMCTBA ANS TOpaKOLEeHTe3a, M3-3a
pyroobpasHoro u3rmba KaHKonM Nerko ygaeTcs NpaBUNbHO YCTAHOBUTb [PEHaxHYK TPyOKy BOOMb TPYAHOA KNETKN B
anukanbHOM HampaBneHun, Yyto obecrieumBaeT 3(EeKTMBHOE APEHMPOBAHWE M CaHaLMI0 MreBpanbHOW MOMOCTM Mpy
nuonHeBsmatopakce y Aeteit. OCTpbI KOHYCOBMAHBIA nepdopatop CTUNeTa yMeHblas TpaBMaTtu3aumio MSATKUX TKaHen
MO3BOMSIET COKPATUTL BPEMSs MPOBEAEHNS OnepaLym, YTO YNyylwaeT UCXOAb! NeYeHUs U CpokM NpebblBaHmMs B CTaLOHape.
YCTPOWCTBO UCMONL30BAHO Yy 27 AeTel C Nero4Ho-nnespansHon dopmoii (NM®) OBAT, ocnoxHenuns Habnioganuck y
ogHoro BonbHOro (HarHoeHWe paHbl B 0bnactu apeHaxa). MpoBegeHne MaHUynaLyMn Nerko ycamBaeTcs Bpavamu obLuen
npakTuku. Mpu aToM, cpeHee BpeMst BbIMOMHEHNS MaHUNynsaLum coctasuno 10-12 MUHYT.

Kntoyesble cnoea: nameHm, mpoakap, OB/Il1, dpeHuposaHue nnespanbHol honocmu, demu.
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! «AcTaHa meauumHa yHuBepcuteTi» KeAK, ActaHa k, KazaxctaH Pecny6nukacsbi;
2 «Cemeit meauLMHa yHuBepcuteTi» KeAK, Cemei K, KazaxctaH Pecny6nukacsbl.

bis KasakcTaH PecnybnukacbiHbin, nangansl moaeniHe 03.05.2016 xbinebl Ne 97674 nateHT angbik, on Gananapga
eKneHiH, xeden OakTepuanbik OECTPYKUMACbIHAA OamblFaH nuonHeBmatopakcta ( ©)KB[ ) ekne KybiCbiH ApeHaxpay
kesiHae TuiMZiniriH KepceTTi. TopakoLeHTe3 xacay yiliH koHionacel MeH ctuneti 90 rpagycTa gofa Topisai MiHZenreH
Tpoakap- Teckill KonAaHbInabl. TpoakapablH, CTUNETIHIH, yLUi KOHYC Tapisai yLUKip xoHe eTkip 6onbin keneai. [loFa Tapiagi
WiNreH KaHIoNS apKbinbl OPEeHaxFa apHamnFaH TyTiKTi KOFapbl Kapal el KUbIHOBIKCHI3 Keyde KybICbiHbIH4afbl Kabbipra
OoitbIMeH anukangbl arbiTTa KAXeTTi y3blHAbIKTA OpHaNacTbipbinaabl. AN CTUNETTIH, KOHYC Tapi3ai YLUKIp XaHe eTKip ylubl
KYMCak, THOEp MeH KaH TaMblpnapblH XapakaTTaydblH, angbiH ana OTbIpbiN, Onepauus Xacay yakbiTblH KbICKapTyfa
MYMKIHZIK Tyfbi3adbl. Kypblnfbl 27 Haykacka KOMAaHbIMbIN OH, HITEXEere KON KEeTKi3dik, Tek 1 Haykacta TyTiKwe
TeHjperiHae xapapa ipinaey 6aikanabl. OnepauusHbiH, opTawa yaxpiTbl 10-12 MuHyT. OnepauusHbl Xanmnbl Taxpuoenix
Aapirepnep Te3 urepin anagb!.

TyliHOi ce30ep: nameHm, mpoakap, ekneHix xeden 6akmepuanbik decmpyKYusIChl, keyde KybIcbiH OpeHaxday, bana.
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Introduction

Despite the great achievements of modern pediatric
pulmonary surgery, the treatment of pulmonary pleural
forms (PPF) of acute bacterial destructive pneumonia
(ABDP) is still a difficult and complex task [6,7].

The urgency of the problem is due to the high
percentage of ineffective drainage and sanitation of the
pleural cavity, which requires surgical correction (up to
50%) [9] and high mortality rate up to 20% [10-13]. PPF
occurs in 26.5-92.0% and is often admitted for urgent
reasons to the general pediatric or general surgical
department of a district hospital with respiratory failure
caused by pyopneumothorax [1].

The issues of choosing the volume and nature of
emergency care in acute respiratory failure remain
controversial and are often decided by pediatricians,
general practitioners or general surgeons. In most cases, to
eliminate pyopneumothorax, conservative treatment is

performed, combined with pleural punctures, or
thoracoscopic, hydrosurgical sanitation and treatment of the
lungs and pleura with low-frequency ultrasound [8].
Vecherkin V.A. et al. (2019) in a review of foreign literature
note the important goals of future researchers on the issues
of optimizing conservative and surgical treatment [2].

Materials and methods: There is a method of
thoracentesis using a well-known straight trocar, which has
a cannula and a stylet with a pointed quadrangular
perforating end placed in it [5].

The disadvantage of this device for thoracentesis is the
inability, due to the straight stylet, to correctly install the
drainage tube along the chest in the apical direction. Also,
when trying, especially when moving the trocar upward to
correctly install the drainage tube, the ribs and surrounding
tissues are injured. When performing manipulation with
such a trocar, the drainage tube is often bent and the
pleural cavity is poorly drained, which often requires
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reinstallation. The well-known straight trocar perforator has
a quadrangular stabbing profile. The disadvantage of the
latter is the quadrangular cutting surface of the stylet, which
during manipulation injures the vessels and surrounding
tissues, causing bleeding and swelling of the soft tissues.
Due to crushing of soft tissues, it is often necessary to apply
multiple sutures, leading to a rough cosmetic effect.

Results

The purpose of the utility model was to perform
thoracentesis with a device that facilitates the correct
installation of the drainage tube along the chest in the apical
direction and effectively drains the pleural cavity. Also, the

3

device must have the property of reducing trauma and the
time required to perform the manipulation.

The essence of the technical solution of the utility model
was achieved through the use of a trocar designed by us[3].
The latter consists of a conulle and a stylet, respectively, having
an arched bend with an angle of 90 degrees with a handle, and
the perforating end of the stylet has a conical shape [4].

The diagram of the utility model is illustrated by a
drawing, where:

Figure 1 shows a device that consists of an arched
cone - 1, a stylet with a handle - 2 with a pointed cutting
cone-shaped perforator - 3.

Figure 1. Device for drainage of the pleural cavity.

The device is used as follows. With the patient in a
sitting position, after treating the surgical field and the
surgeon's hands with an aseptic solution under local
anesthesia and using 0.25% or 0.5% novocaine solution, a
skin incision up to 1 cm long is made in the 8th intercostal
space on the left, 7th intercostal space on the right between
the scapular and mid-axillary lines. A trocar corresponding
to the size of the inserted tube is inserted. After which the
instrument pierces the chest. In this case, the handle is
directed upward. After piercing the chest wall, the tip of the
trocar is directed along the chest in the apical direction. The
stylet is removed and a drainage tube is inserted through
the cannula to the required length. The trocar is removed,
the tube is sutured to the skin with one interrupted suture.
The end of the rubber tube is lowered into a vessel with an
antiseptic solution.

The instrument is simple, and the manipulation is easily
understood by doctors who do not have surgical training.
The use of the invention provides effective drainage of the
pleural cavity in case of pyopneumothorox in children.

Discussion and conclusion

The set of significant distinctive features of the device
for thoracentesis is that, due to the arcuate bend of the
cone with an angle of 90°, it is easy to correctly install the
drainage tube along the chest in the apical direction,

ensuring effective drainage and sanitation of the pleural
cavity in case of pyopneumothorox in children. And the
sharp cone-shaped perforator of the stylet, reducing
trauma, prevents bleeding and swelling of soft tissues. In
general, the device allows to reduce the time of surgery,
which improves treatment outcomes and length of stay of
the patient in the hospital.

The technical prostate of thoracentesis with a new
device and its effectiveness for drainage and sanitation of
the pleural cavity in case of pyopneumothorax in children
make possible its widest use in any hospital, at any stage in
the provision of emergency medical care by pediatricians,
general practitioners and surgeons. Also, complete
drainage and sanitation of the pleural cavity prevents
destruction of the structure of the lungs and pleura and
thereby improves treatment outcomes.

According to the proposed device, 27 patients with
pyopneumothorax drainage of the pleural cavity were
performed. The average duration of the operation is 10-12
minutes. After drainage of the pleural cavity, all patients
experienced a decrease in shortness of breath, symptoms
of intoxication and an improvement in their general
condition. By the end of 1-2 days, the patients did not
complain of pain in the area after the surgical wound and
complete straightening of the lung tissue was noted.
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Duration of drainage until the release of pus and air from
the pleural cavity ceases. The drainage tube was removed
in 26 patients on days 7-9, and in one patient with a
bronchial fistula on days 18. The latter had suppuration of
the wound in the area where the drainage tube was placed.

Clinical case:

Patient: K., 2 years old, medical history No. 15464

Clinical  diagnosis: ~ Community-acquired  acute
destructive pneumonia on the right, acute course, severe
severity. Pyothorax on the right. Respiratory insufficiency 2-
3 degree.

Concomitant diagnosis: DIC syndrome.
Posthemorrhagic anemia. Complaints upon admission:
weakness, lethargy, shortness of breath, difficulty breathing,
severe pallor of the skin, increased body temperature,
decreased appetite.

An.morbi: According to the mother, the child has been
sick since 12/06/13, it began with catarrhal symptoms, a
rise in body temperature to 38.5 C. He received
symptomatic treatment. In dynamics, the cough intensified,
vomiting, weakness, loss of appetite, thirst, 3 days of high
temperature 37.2° -38.5°. With an increase in symptoms of
intoxication and shortness of breath, they were taken by
ambulance to the Venera UMC. According to the mother,
the child was admitted to the Venera UMC on December 9,
2013 in serious condition, received inpatient treatment with
Diagnosis Community-acquired focal confluent pneumonia,
acute course, severe, complicated by exudative pleurisy.

Respiratory insufficiency 2 degree, neurotoxicosis. Although
massive antibacterial therapy, a sharp deterioration of the
patient was noted with an increase in the symptoms of
acute respiratory failure, and he was taken to the Semey
Children's Surgical Department.

The general condition of the child upon admission is
extremely serious, due to respiratory failure. Consciousness
is soporous. Reduced nutrition, subcutaneous tissue is
poorly developed. The skin is pale cyanotic, dry, the facial
features are pointed, there are traces of numerous
venipunctures in the elbow on the right, left, hands, and
ankles on the legs. Heart sounds are muffled, rhythm is
correct, tachycardia. Heart rate-150 per minute. A/D-80/50
mmHg. Sp0/2-92%. The tongue is thickly coated with white
coating. The belly is swollen and soft. The liver protrudes
from under the edge of the costal arch by 3.0 ¢cm, the edges
are rounded. The kidneys are not palpable, the spleen is
not enlarged. There was no stool, there was urine through a
catheter - it was installed at the Venera UMC.

St.localis: Difficulty breathing, flaring of the wings of the
nose. The act of breathing involves auxiliary muscles, retraction
of the lower part of the chest. Cyanosis of the nasolabial
triangle. The chest is barrel-shaped. The right half of the chest
lags behind in the act of breathing compared to the left half.
Percussion above the lungs is a clear pulmonary sound on the
left, sharp dullness on the right. Auscultation over the lungs:
weakened breathing on the left, not audible on the right.
Wheezing is dry. Body temperature 37.5°C, HR-64 per min.

Figure. 2 X-ray of the chest.

X-ray of the chest organs dated December 12, 2013 No.
824 reveals a total homogeneous intense darkening of the
right pulmonary field, where the contours of the pulmonary
pattern, the right atrium and the dome of the diaphragm are
not differentiated. Some flotation of the mediastinum to the
left. The left pulmonary field is highly transparent, the

pulmonary pattern on the left is depleted. Conclusion: right-
sided tension pyothorax (Figure 2).

Treatment carried out:

A pleural puncture was performed at the State Medical
Center on December 12, 2013. 09:40 - 170 ml of cloudy
hemorrhagic fluid was received. An operation was
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performed - thoracentesis on the right using a trocar  axillary line, in the 7th intercostal space. The drainage tube

developed by us on December 12, 2013. was easily installed vertically. About 130 ml of cloudy liquid
Under local anesthesia with a 1% solution of 5 ml of ~ was released. Stitches on the wound. On the control

novocaine, thoracentesis was performed along the posterior  radiograph, the condition of the lung tissue is as follows:

=
?

Figure 3. X-ray of the chest.

X-ray of the chest organs dated December 12, 2013  (Figure 3). The shadow of the mediastinum is somewhat
No. 9518 reveals satisfactory re-expansion of the lung  expanded, the pulmonary pattern is enriched, the roots
tissue, a small amount of fluid is detected paracostally ~ are strengthened. The heart-contours are clear in
on the right, subcutaneous emphysema on the right  places.

Figure 4. X-ray of the chest.

X-ray of the chest organs dated 12/19/13 No. 9684  roots of the lungs have little structure, the sinuses are free,
reveals positive dynamics in the lungs without focal and  the dome of the diaphragm is smooth - signs of bronchitis
infiltrative shadows, the pulmonary pattern is enhanced, the  (Figure 4).
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As a result of treatment, the condition gradually improved.

On a chest x-ray dated December 19, 2013, the lungs
were fully expanded and the drainage tube was removed
(figure 4). On December 23, 2013, he was discharged
home with recovery.

Conclusion: The use of the method ensures effective
drainage of the pleural cavity and straightening of the
compromised lung in case of pyopneumothorax in children,
which prevents the formation of encysted cavities and
fibrinous cords requiring surgical correction and minimizes
surgical trauma, which allows reducing the length of the
patient's stay in the hospital. The ease of performing
thoracentesis with the new device makes it possible for its
widest use in emergency medical care by pediatricians,
general practitioners and surgeons in any setting.
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