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Abstract

Introduction. At the heart of the occurrence of relaxation of the diaphragm is a disorder of its innervation, which often
occurs in malignant tumors of the mediastinum with germination in the phrenic nerve. With the relaxation of the entire dome
of the diaphragm, the active motor ability is completely lost. The diaphragm shifts into the pleural cavity, which leads to a
decrease in lung volume, to a restrictive syndrome, and stable hypoxemia. Due to this, the abdominal organs on the left
move up, as if into the "pleural cavity", causing heartburn, belching. The clinic intensifies after eating, the patient feels a
heartbeat, which indicates a violation of the heart, up to the manifestation of arrhythmia. The surgeon faces the following
task: to perform a surgical correction of the dome of the diaphragm, which stops the paradoxical movement of the diaphragm
and returns the patient to normal life and profession.

Aime: to present the result of the application of a new method of surgical treatment of diaphragm relaxation in the
conditions of the Department of Thoracic Surgery "City Hospital No. 5", Barnaul.

Materials and methods: a clinical case of relaxation of both domes of the diaphragm, which occurred 13 years after
surgery on the mediastinum, is presented. Operations were performed on plastics of both domes of the diaphragm with an
interval of 1 year, by the author's method.

Results: the location of the synthetic prosthesis between the sheets of the diaphragm and the U-shaped sutures are the
optimal choice in patients with relaxation of the entire dome of the diaphragm. In the given clinical example, the use of the
author's method of diaphragm relaxation plasty showed good results in the postoperative and long-term period.

Conclusions: the described author's method for the treatment of diaphragm relaxation using a synthetic prosthesis
between the sheets of the diaphragm and U-shaped sutures gave a good result in the postoperative and long-term period
and requires further study on a large number of patients.

Key words: diaphragm, relaxation, plastic surgery, clinic, iatrogenic injury, correction.
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HOBbIA METOA XUPYPFMYECKOIO NEMEHUA
PENAKCALMU OUADPPATIMbI

Cepren 1. Pokeer?, Cranucnas 0. Kanutynunt, Enena C. KazaHuesaz,
Anuna K. KanutynuHa3, Mapar K. Ceizgbik6aes4, Canxxap I'. Xanenos4,

Anexcen A. lLaspoBckun4
' ®re0y BO AnTaiickuit rocyaapcTBeHHbIN MeguuuHckuin yHusepcuteT (AFMY), Kacdheapa dakynbTteTckon
xupyprum um. npod. U.U. Hemmapka n rocnutanbHon xupyprum, ¢ Kypcom xupypruu Ao,
r. BapHayn, Poccuickas ®epepauus;
ABToHOMHasa Hekommepueckasa OpraHusauma «Knunnka HUMTO», r. BapHayn», Poccunckan ®epepauus;
3 KpaeBoe rocyaapcTtBeHHoOe GroKeTHOe yupexaeHue 3gpaBooxpaHeHus «Fopoackas 6onbHuua Ne5»,
r. BapHayn, Poccuiickas ®Pepepauus;
*HAO «MeanuUMHCKUI yHuBepcuteT Cemenr, r. Cemen, Pecny6nuka KasaxcraH.

BeepeHue. B ocHoBe BO3HMKHOBEHWSI penakcauuu auadparMbl NEXUT HapylleHWe eé WHHepBauuu, KoTopasi YacTo
BO3HMKAeT Mpu 3r10KaYeCTBEHHBIX OMyXONAX CPefoCTEHUs C nMpopacTaHWeMm B AuadparmManbHelil Heps. Mpu penakcauum
BCEro Kynona AuacparMbl, akTUBHAs [BuUratenbHas CNOCOBHOCTb yTpauMBaeTcsi MonHocThlo. Auacdparma cmeLlaertcs B
MnneBpanbHyK MoMoCTb, YTO MPUBOAUT K YMEHBLUEHMIO NEroYHOro 06bEMA, K PECTPUKTUBHOMY CUHOPOMY, YCTOWYMBOW
rMnokceMum. 3a CYET 3TOro, OpraHbl BPIOLLHOI MONOCTH CrieBa NepeMeLLalTCs BBEPX, kak Obl B «MneBpanbHy NonocTby,
BbI3bIBAS U3KOTY, OTPbDKKY. KNWHMKa ycunvBaeTcs nocre efbl, MauMeHT YyBCTBYET cepauebuenne, uTo ykasbiBaeT Ha
HapylleHne OesTenbHOCTU cepfua, BnAOTb A0 NposBneHust aputMuun. [leped Xupyprom CTOWT crnefywowas 3ajava:
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MPOBECTM XMPYPrUYECKY0 KOPPEKLMIO Kyrona auadparMbl, Y4TO KynupyeT napafokcanbHoe JBukeHue auadparmbl U BEPHET
nawmeHTa K HopManbHO Xu3HK 1 npodeccuu.

Llenb: npeactaButb pes3ynbTaT MPUMEHEHWS] HOBOrO METOAA XMPYPrUYECKOro NeyeHus penakcauuv guadparmbl B
YCrOBUWSIX OTAENeHUs TopakanbHol xupyprin «lopoackas 6onbHuua NeSy r. BapHayna.

Matepuanbl n meToAbl: MPEACTaBMEH KMMHUYECKWA CryYan penakcauum oboux Kynornos Auadparmbl, BO3HUKLIMIA
yepe3 13 neT nocre onepauun Ha cpegocTeHun. [poBedeHbl omepauwm Mo nnactuke oBowx Kynornos Auadparmbl €
nHTEpPBaNoM 1 rofi, aBTOPCKMM CNOCOBoM.

Pe3ynbTaTtbl: pacnonoxeHue CUHTETMYECKOTrO NPOTE3a Mexay nuctkamu amadparmbl 1 [1-06pasHble LBbI, SBASAKOTCS
ONTUManbHbIM BbIGOPOM Yy MaLMEHTOB C penakcalmen Bcero kynona avadparmel. B npuBeaéHHOM KNMHWYECKOM NpUMepe
ncnonb3oBaHWe aBTOPCKOrO crocoba MmacTWkM  penakcauuu  guadparMbl  MOKasano Xopowwe pesynbTaTel B
nocneonepaLmoHHOM W OTAANEHHOM Nepuoge.

BbiBoAbI: OMMCaHHbIA aBTOPCKUIA CMNOCOD neyveHns penakcaumu auadparMbl C UCMONb30BAHWMEM CHHTETUYECKOrO
npotesa Mexay nuctkamu auacdparmbl 1 [1-00pasHble LWBbl, Jan XOPOLUMA pesynbTaT B MOCNEONEPaLMOHHOM U
oTHanéHHoM nepuoge 1 TpebyeT fanbHewero n3yyeHus Ha 60MbLIOM KONUYECTBE NaLUEHTOB.

Knroyeenie cnosa: duaghpaema, penakcayusi, nnacmuka, KiuHuKa, Ampo2eHHasi mpagma, KOpPeKyus.
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EMAOEYAIH XXAHA o4IClI
Cepren 1. ®okeer'!, Cranucnae 0. Kanutynunui, EneHa C. KazaHuegraz?,
AnuHa K. Kanutynuna3, Mapar K. Cbi3gbik6aeB4, Canxxap I'. Xanenos4,
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'®MBBEM XB AnTaii MeMneKeTTiKk MeanLMUHa yHuBepcuteTi, KKBB xupyprusa kypcbimeH, npod. U.WN.
Hermapk atbiHA. dhakynbTeTTik XMpyprus kacdeapacsol, BapHayn k., Pecen ®egepaumschi;

2 «KnuHnka HUUTO» AKe¥, BapHayn K., Pecei®epnepauusichbl;

3 «Ne5 meMnekeTTik aypyxaHa», BapHayn k., Pecen®epepauusichbi;

4 KeAK «Cemen MeguuuHa yHuBepcuTteTi», Cemelik., KazakctaHPecnybnukacbl.

Kipicne. [uacparma penakcaumsicbiHbie nanga BonybiHbig 6acTbl cebebi OHbIH MHHEpBAUMACHIHBIH Oy3blnybiHaA
XaTblp, on avadparManbabl HEpBKe eTin KETETiH KeKipek KybIChbIHbIH KaTepni iciri kesiHge i kesgecedi. bapnbix
pvacdparma kymbesiHie penakcaumschl kesiHae, 6enceHai KMMbIN KO3FanbiC opekeTi TonbikTan Oy3binagbl. Ouadparma
nneepanbabl KYbICKA bIFbICHIN, eKne KeneMiHiH KillipetoiHe, pecTPUKTUBTI CUHOPOMFA, TypPakTbl MMMOKCEMUSFA arnbin
kenepi. OCbIHbIH 9CEpiHeH LUK ar3a MyLUenepi ConaaH Xorapblra bIFbIChIN, KEKIPIK NEH KbiKbIN TyAblpadbl, Nnespanbab
KYbICKA bIFbICKaHAaN. KNuMHMKackl TaMakTaHFaHHaH KeliH Kylueie Tycefi, Haykac XypeK KarblCbiHbIH KAPKbIHAbINbIFbIH
cese bGacraiigpl, SIFHU O XyPeK XyMbICbIHbIH Oy3bInbICbiHa MEH3EAE], TINTi apUTMUsFa 4a anbin Kenyi MyMKiH.Xupypribig
angbH Kenecigen MiHAeT Typaabl: Anadparma kymbesiHe XMpyprusinbik Ty3eTy eHridy, on auadparmaHbIx napagokcanbsabl
KO3FarbICblH 6acagbl oHe HayKacTbl KamnbINTbl ©Mipre XoHe XyMbICblHa oKenesi.

Makcatbl: BapHaybin eanacbiHbiy «Ne5 kananblk ayxaHacblHga» Topakanbibl xupyprus Oenimi iWwiHoe xaHa
XVpYprysnbik oAiCTepAiH MyMKIHLLINIKTEPIH KONAaHa OTkIPbIN AnadparmMa penakcayusachiHblH eMiHiH HITUXECIH KopceTy.

3epTTeyain MaTepuangapbl: cpepocTeHusira 13 xbln OypbiH XacanraH onepauusigaH kewiH naiga GonraH exi
puacdparmanblk  KymMOe3gis penakCcaumsachbiHbH KIWHUKaNbIK KepiHiCi 6epinreH. ABTOpRbIK oficneH apacbl 6ip Xbin
WHTEpBaNMeH NnacTuka xacay apkbinbl eki Auadparmansik kymbesre onepauus eTkkisingi.

Homuxeci: gnacdparma xanblpaxTapbl apacbiHa CUHTETUKaMNbIK NPOTEe3AepaiH OpHanacybl xaHe [N-Topiai Tiric, 6apnbik
pvadparma kymbesiHin penakcauuscel 6ap HaykacTapga ex TMiMai ogic 6onbin kenepi. bepinreH knuHUKanbIK Mbicania
aBTOpIble 9AiCNEeH XacnaraH AnadparmMa penakcaymacbiHblz NNacTUkach! onepaunsaaH KemiHr yaxbTTa XoHe 0faH KeuiHri
Y3aK YaKbITTa XKaKChl HOTUXe KopCeTTi.

KopbITbIHgb!: Jnadparma penakcaupsicbi emaeyne beiHeneHreH aBTopibIK ofiCneH xacanraH [1-Topiagi Tiric XoHe
apanblk CUHTETUKarbIK NPOTE3 AaH KEMiHr yakbITTa XoHe OfaH KeMiHr y3aK yakbITTa XakChl HOTUXE KopCeTTiM, apbl kapan
aykbIMIbl HaykacTap keneMeHai 3epTTeyai kesnensi.

Hezi32i ce3dep: duacbpaema, penakcayus, niacmuk, KIuHuKa, SmpoeeHOik xapakam, my3emy.

Bibliographic citation:

Fokeev S.D., Kapitulin S.Yu., Kazantseva Ye.S., Kapitulina E.K., Syzdykbayev M.K., Khalelov S.G., Shavrovsky A.A.A
new method of surgical treatment of diaphragm relaxation // Nauka i Zdravookhranenie [Science & Healthcare]. 2022, (Vol.24)
2, pp. 211-216. doi 10.34689/SH.2022.24.2.026

®okees C.[., Kanumynun C.FO., KasaHuyesa E.C.,. Kanumynuxa 3.K., Cbi3dbikbaes M.K., Xanenos C.I"., LLlasposckuli
A.A. HoBblin MeTOR Xvpypriyeckoro neyveHus penakcauuv auadgparmel // Hayka v 3gpasooxpaHenue. 2022. 2 (T.24). C.
211-216. doi10.34689/SH.2022.24.2.026

®okees C.[., Kanumynun C.1O., KasaHyesa E.C.,. Kanumynuna 3.K., Cbi3dbikbace M.K., Xanenos C.I", LLlasposckuli
A.A. nacparmanapgbl 60CaHChITyabl XMPYprusnblK emaeymiH, xaHa oaici // Feinbiv xaHe [JeHcaynblk cakray. 2022.
2(T.24). b. 211-216. doi 10.34689/SH.2022.24.2.026

212



Hayxa u 3apaBooxpanenne, 2022 2 (T.24)

Kimanvecknii coryvaii

Introduction.

The diaphragm is an important organ that anatomically
separates the thoracic and abdominal cavities from each
other, and functionally, take part in lung ventilation.
[1,2,5,6].

The diaphragm relaxation of the was first described by
J.L. Petit in 1774 a patient suffering from dyspnea after
meal. An autopsy revealed a “hernial sac” containing
abdominal organs and was represented by J.L. Petit as the
peritoneum, diaphragm and pleura together without the
slightest rupture of the membrane or any hole in the muscle
or tendon fibers of the diaphragm [9,20].

On the present day, originally supposed that diaphragm
relaxation is the disruption of its innervation of various
origins, cause its degenerative changes. Malignant tumors
that invades the phrenic nerve, or iatrogenic injury of the
phrenic nerve during mediastinal surgery— are the most
often causes of diaphragm relaxation [7,10,12,17,18].

Clinical manifestations of diaphragm relaxation are
associated with excessive displacement of the dome of the
diaphragm into the pleural cavity, which causes lung
volume reduction of pulmonary and restrictive lung disease,
hypoxemia. The organs of the abdominal cavity on the left
move upwards, as if into the "pleural cavity", that changes
the antireflux mechanism and causes heartburn and
belching. The clinical manifestations increase after meal,
the patient feels a heartbeat, which indicates cardiac
dysfunction, up to the arrhythmia occures. In turn, these
symptoms combined have led to the patient experiencing
an overall decreased quality of life. Due to the small number
of observations of this pathology, current treatment tactics
remains controversial [3,4,8,11,13,14,15,16,19].

Only partial the diaphragm relaxation used in
conservative treatment is able to set up the mobility of the
affected area. With the relaxation of the entire dome of the
diaphragm, the motor ability is completely lost. Therefore,
only surgical correction of the dome of the diaphragm
prevents the diaphragm paradox movements of and
improves the quality of patient's life.

The purpose of the publication is to present a new
surgical method of plastic repair of the diaphragm in
relaxation.

Materials and methods. A Medline search was
conducted using the search terms "diaphragm relaxation,
mediastinal surgery, surgical treatment, early and late
complications" and "case report" to examine the case report
for the surgical treatment of diaphragmatic relaxation.

The literature on the treatment of diaphragmatic
relaxation was reviewed. The article reports on a new
surgical method of plastic repair of the diaphragm in
relaxation of the patient with bilateral diaphragm relaxation
observed in the City Hospital Ne5, Barnaul, where at the first
treatment stage, plastic of the left dome of the diaphragm
was performed in 2017, and the right dome of the
diaphragm in 2018. The patient's written informed consent
was obtained for publication of the results of the
observation in the press. The patient underwent standard
clinical, laboratory, instrumental studies on February 9,
2020.

Description of the clinical case.

A 26-year-old patient, on May 1, 2004, underwent
surgical treatment: “Incomplete sternotomy. Combined with

removal of tumor of the anterior upper mediastinum, with
resection of the pericardium" because of malignant tumor.
In the postoperative period, a special treatment was carried
out using chemotherapy.

In 2013 appeared dyspnea during physical exertion, the
patient's condition worsened, there were unpleasant
sensations after meal, pain in the epigastric region. The
patient was observed in the clinic at the place of residence,
received conservative treatment. Complaints have
intensified - discomfort after meal in the upper half of the
abdomen began to disturb, which forced patient to take a
sitting, leaning back position. This condition caused the
patient to restrict herself in eating. Complaints have
intensified - a heartbeat appeared, a feeling of lack of air
after meal, patient started sleeping in a sitting position, all
this led her to seeking for the medical help. Hospitalized in
the thoracic department for treatment. Examination was
carried out: X-ray of the chest revealed a high standing of
both domes of the diaphragm: on the left, the dome of the
diaphragm is at the level of the Il rib, the stomach,
transverse colon and small intestine located under it.
(Figure 1).

Figure 1. Relaxation of the diaphragm dome
to the lll rib on the left.

Due to the patient's complaints and relaxation of both
domes of the diaphragm, 2-stage surgical treatment is
indicated.Because of the more pronounced changes on the
left, t was decided to perform the first stage the operation
on the left dome of the diaphragm, and after 1 year the
second stage operation on the right dome of the diaphragm.
The modified method of surgical treatment of diaphragm
relaxation is carried out as follows (patent for invention
RU2744533C1 Method for surgical treatment of diaphragm
relaxation. Fokeev S.D., Kapitulin S.Yu., Kazantseva E.S.).

The patient is laid on a healthy side, arm abduction.
Anterior-lateral  thoracotomy is performed in the 5th
intercostal space.After the surgical wound dilution, a
thinned dome of the diaphragm is found, often with a
compressed edge of the atelectatic lung. In the case of
absence of adhesions in the pleural cavity, the diaphragm is
taken on holders and dissected in the sagittal direction to
the places of its attachment to the chest wall in such a way
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that two diaphragmatic flaps are formed. In the case of an
adhesive process in the abdominal cavity, the diaphragm is
mobilized from the internal organs, thereby creating its free
surface to create duplications. After lowering the abdominal
organs to their usual position, proceed to the plastic of the
diaphragm. At the first stage, cut out a prosthesis of a
synthetic material (Teflon or propylene) corresponding to
the size of the future diaphragm. The completed prosthesis
is placed on the inner leaf of the diaphragm and begins with
stitching with U-shaped sutures of the prosthesis, then the
base of the inner leaf of the diaphragm, along the line of
attachment of the dome of the diaphragm, where the
muscles of the diaphragm are preserved, 8-10 mm away
from the first puncture, the leaf of the diaphragm is stitched
and then the prosthesis, with the interval between suturing
is 8-10 mm, along the entire length. The threads are not
tied. At the second stage, the inner leaf of the diaphragm is
covered with a prosthesis. The prosthesis and the inner leaf
of the diaphragm is stitched along the edge with U-shaped
seams, along the entire length, the threads are not
tied.Next, the anterior leaf of the diaphragm is lifted up,
thereby creating the appearance of the line of the beginning
of the diaphragm and its muscles. The inferior leaf of the
diaphragm is brought under it along with the prosthesis. The
threads with which the U-shaped sutures were applied to
the inner leaf and the prosthesis are stitched at the base,
the anterior leaf of the diaphragm throughout, where the
muscles of the diaphragm are preserved. U-shaped seams
are obtained, which are tied. Next,the prosthesis is covered
with an anterior leaf, and threads are used to apply U-
shaped sutures (these are the threads that stitched the
inner sheet of the diaphragm together with the prosthesis at
the first stage) along the edge of the anterior leaf of the
diaphragm along its entire length, followed by tying them,
thereby completing the plastic of the diaphragm.The two
surgical drains placeinto the pleural cavity, layer-by-layer
sutures and an aseptic sticker are applied on the wound.

06.04.17 operation: plastic of the left dome of the
diaphragm according to the our proposed method. The
operation had a positive effect - the patient no longer
complained of pain during the meal and began to sleep in a
horizontal position, her well-being and appetite improved
significantly.

Figure 3.4 Condition after plasty of both diaphragm domes.

In April 2018 the examination of the patient. MSCT
chest Ne. 24783 dated April 21, 2018: the diaphragm on the
right was displaced to the IV rib, the contour was even, the
right middle lobe collapse. On the left is the diaphragm up
to the VI rib. Conclusion: the diaphragm relaxation on the
right. Compression atelectasis of the middle Ilobe.
Congestion in the right lung. (Figure 2).

Figure 2. Relaxation of the right dome of the diaphragm.
Atelectasis of the middle lobe.

Atelectasis the right middle lobe and congestion are
absolute indications for surgical treatment - plastic of the
right dome of the diaphragm.

05.31.18 Operation: plastic of the right dome of the
diaphragm, according to the our proposed method.
Intraoperatively, the right dome of the diaphragm reaches
the third rib. The right middle lobe collapse. Intraoperatively,
the lung expanded and occupied the entire pleural cavity.

Examination on 09.02.2020 Satisfactory condition, no
complaints. February 9, 2020, X-ray of the chest on the
right is the dome of the diaphragm at the level of the VI rib,
on the left at the level of the V rib. In the lungs, pathology is
not determined. Conclusion: Condition after plastic of both
domes of the diaphragm. (Figure 3.4).
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Discussion

The proposed method of treatment of the diaphragm
relaxation creates favorable conditions for the
reconstruction of the thinned dome of the diaphragm,
prevents the recurrence and pronounced adhesions in the
chest and abdominal cavities: the location of the prosthesis
between the leafs of the diaphragm and U-shaped sutures
cause relieve tensionon the thinned leafs of the diaphragm
in the suture area; the prosthesis located between the
sheets of the diaphragm, takes on itself the increased intra-
abdominal pressure after surgery, thereby removing the
negative effect on the thinned leafs of the diaphragm, and
also excludes contact with the organs of the pleural and
abdominal cavities, which prevents the development of the
pronounced adhesive process in them.

A known method of surgical treatment of relaxation of

the diaphragm by creating a duplication of tissues of the
diaphragm under the control of diaphanoscopy (patent RU 2
245 106 C2 02.05.2003).
The disadvantage of the known method is the complexity in
execution and the use of altered, thinned diaphragm tissues
for duplication. The closest in terms of the achieved result
Iprototype/ is a method for the treatment of relaxation of the
diaphragm, by strengthening the dome of the diaphragm
with synthetic material (teflon, prolypropylene) [5,6].

The disadvantages of the known method include the
following: the formation of a new dome of the diaphragm
increases intra-abdominal  pressure in the early
postoperative period, which negatively affects the newly
formed diaphragm, which has weak points - this is the
fixation of thin sheets of the diaphragm with separate
interrupted sutures. Thus, there is a high risk of suture
eruption in the early postoperative period, with the
subsequent development of relapse.

The authors propose an effective method for the surgical
treatment of diaphragmatic relaxation.

A positive result of this method is its simplification,
increasing the reliability of the formed dome of the
diaphragm: by eliminating the failure of the seams;
reduction of abdominal pressure on the sheets of the
diaphragm, prevention of the development of a pronounced
adhesive process in the pleural, abdominal cavities and
relapse.

A positive result is achieved by taking the diaphragm on
holders and dissecting it in the sagittal direction to the
places of its attachment to the chest wall in such a way that
two diaphragmatic flaps are formed. Diaphragm dome
plasty begins with cutting out a prosthesis from a synthetic
material (Teflon or propylene) of the appropriate size for the
future diaphragm. The first stage - the formed prosthesis is
placed on the inner leaf of the diaphragm and the
prosthesis, the base of the inner leaf of the diaphragm, is
stitched with U-shaped sutures along the attachment line of
the dome of the diaphragm, where the muscles of the
diaphragm are preserved (the prosthesis was sewn with U-
shaped seams, then the base of the inner leaf of the
diaphragm, where the muscles were preserved diaphragm,
retreating 8-10 mm, the sheet of the diaphragm and the
prosthesis are stitched, the seams are not tied, the distance
between the U-shaped seams is 8-10 mm, throughout). The
second stage - the inner leaf of the diaphragm is covered
with a prosthesis and stitched along the edge with U-

shaped seams, similarly to the above - the prosthesis with
an inner leaf of the diaphragm, along the entire length, the
seams are not tied. Next, the outer sheet is lifted up,
thereby creating the appearance of the base line of the
dome of the diaphragm, where its muscles are preserved,
the inner sheet of the diaphragm with the prosthesis is
brought to the base of the outer sheet of the diaphragm and
the threads used to put U-shaped seams on the inner sheet
and the prosthesis is stitched at the base - the outer sheet
of the diaphragm throughout, where the muscles of the
diaphragm are preserved. U-shaped seams are obtained,
which are tied. Next, the prosthesis is covered with an outer
sheet, and threads are used to apply U-shaped sutures
(these are the threads that stitched the inner leaf of the
diaphragm together with the prosthesis at the first stage)
along the entire length of the outer leaf of the diaphragm
with tying them, thereby due to the prosthesis and P-
figurative sutures relieve stress on the diaphragm tissue in
the suture zone, the location of the prosthesis between the
sheets of the diaphragm leads to a decrease in abdominal
pressure and load on the sheets of the diaphragm and
excludes contact with the organs of the pleural and
abdominal cavities, which prevents the development of a
pronounced adhesive process in both cavities.

The proposed method is highly effective, which allows
you to solve the problem of diaphragm relaxation treatment
- by creating a strong "new dome" of the diaphragm, which
excludes it in the future.

Conclusion

The proposed method is highly effective, which allows
to solve the problem of diaphragm relaxation treatment - by
creating a strong "new dome" of the diaphragm, which
prevents the recurrence in the future and will be widely
used in the f surgical treatment of the diaphragm relaxation.
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