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Summary. Spontaneous rupture of the hemidiaphragm in cases of congenital diaphragmatic eventration is
extremely rare, with unique cases being reported in the literature.

In this context, the authors present the case of an 8-year-old child who was hospitalized in the coloproctology
service for abdominal pain, lack of stool for more than 7 days, pronounced abdominal distension. The child suffers
from Down's disease. In 2017, he was occasionally diagnosed with right diaphragmatic eventration and underwent
surgical correction by thoracic approach. After a thorough evaluation, with signs suggestive of diaphragmatic
hernia on the right, the child underwent surgery, intraoperatively the rupture of the right hemidiaphragm was found
with intrathoracic ascension of the malrotated intestinal loops, transverse colon and omentum. The repair of the
diaphragmatic eventration complicated by rupture was used using the “overcoat” folding procedure, on the suture
line being carefully applied a collagen foil covered with components of the fibrin adhesive. The postoperative period
passed without complications.

Conclusion. Spontaneous rupture of the diaphragm is a rare complication in children with diaphragmatic
eventration, especially on the right side, in this case obstruction of the malformative colon ascended intrathoracically
with progressive dilation of the intestinal loops being responsible for distension with gradual thinning of the
hemidiaphragm sac resulting malformation in diaphragmatic rupture with herniation and progressive obliteration of
the pleural space. The case of rupture of the diaphragmatic eventration associated with megadolicocolon confirms
that the respiratory symptoms characteristic of this clinical situation may be overshadowed by the predominance of
signs of intestinal obstruction, without leading to sudden progressive clinical deterioration, which proved to be a
misleading moment in diagnosis. certainty of this serious complication rarity.
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Introduction

Diaphragmatic eventration (ED) is a partial or total
abnormal ascent of the hemidiaphragmatic dome, as
a result of embryological development defects of the
diaphragm muscle (congenital form) or following
traumatic injury of the phrenic nerve (acquired form)
at birth or during surgery the mediastinum [9, 31].

In the literature is reported an incidence ranging from
0.02-0.07 to 1-3 cases per 1000 newborns, constituting
about 5% of diaphragmatic diseases [12, 14].

Spontaneous rupture of the hemidiaphragm in cases
of congenital diaphragmatic eventration is extremely
rare, with unique cases being reported in the literature
[11, 22].In this context, we present a case of congenital
diaphragmatic eventration complicated by rupture of
the affected hemidiaphragm in a child with congenital
megacolon.

Case presentation. Patient G, male, aged 8 years
was hospitalized in the coloproctology service for
abdominal pain, lack of stool for more than 7 days,
pronounced abdominal distension. The child suffers
from Down's disease and was institutionalized, and
later adopted. There was no history of trauma.

The anamnestic data allowed to concretize that
from the age of 5-6 months the child presents severe
constipation, daily encopresis, being found also data
of hypothyroidism, malnutrition, psychosomatic
retardation. In 2017, he was occasionally diagnosed
with right diaphragmatic eventration, which
underwent surgical correction by thoracic approach.

Subsequently, the patient disappeared under the
supervision of specialists.

On examination - the child was active, running,
there was a moderate dyspnea on physical exertion,
the abdomen significantly distended, asymmetrical,
being palpated multiple hard fecal matter. Asymmetric
thorax with limited respiratory movements on the right,
auscultatively being found the absence of breathing
on the right associated with intestinal gargoyle. The
heart tones were rhythmic, periodically tachycardia
being observed (Ps 120 rpm).

On deep palpation, the abdomen was sensitive
throughout the area, with no signs of peritoneal
irritation. At rectal cough, fecal masses of extremely
hard consistency were determined, impacted,
being established the provisional diagnosis of
decompensated chronic  colostasis, intestinal
obstruction with fecalomas.

After 72 hours of colonic disinfection, a thoraco-
abdominal radiograph was performed, where it was
found that the right hemithorax was occupied almost
entirely by the ascended intestinal loops (fig. 1). At
the irigographic examination (barium enema) the rectal
functional area and the dislocation of the colon in the
right hemithorax (megadolicocolon) were found (fig, 2).

In contrast-enhanced chest CT, subtotal prolapse
of the pronounced dilated intestinal loops and colon
was found in the right hemithorax with moderate
contralateral displacement of the mediastinum. right
lung and flattening of the right hemidiaphragm (fig. 3)
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Fig. 1. Patient G., 8
years old. Chest X-ray at
the time of admission.
Explanationsinthetext.

== : LR

Fig. 2. The contrast substance is visualized in
the projection of the small and large intestine (intra-
abdominal loops and intrathoracic loops on the right).
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Fig. 3. Patient G., 8 years old. Preoperative CT scan. Explanations in the text.

Echocardiography revealed an insignificant dilation
of the right ventricular cavity; the function of the left
ventricle being within normal limits; insufficiency of
the tricuspid valve gr.I; pulmonary valve insufficiency
grade I; mild hypertension (PSAP -32 mmHG).

Evaluation of hematological parameters found a
leukocytosis (11.8 x 109 / 1), anemia gr. I (106 g/),
low hematocrit (30.5%) and lymphopenia (22%). The
parameters of the arterial gases in the blood were at a
normal level.

After a preoperative preparation, under general
anesthesia, surgery was performed, practicing a
superior median laparatomy. The revision determined
the ascent in the right hemithorax cavity of the loops
of the malrotated small intestine, the transverse colon
and the omentum through an anatomical defect of about
8 x 4 cm, appeared by rupture of the diaphragmatic
sac, located in the anterior-medial region of the right
hemidiaphragm, which was significantly distended.
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and thin, the changes being characteristic for
congenital eventration of the diaphragm (fig. 4A, B).
Note that the edges of the rupture were scarred.

The revision of the organs of the abdominal cavity
determined the presence of megadolicolon (fig. 5A) and
multiple interintestinal adhesions, which formed knees
with strangulation of the loops of the small intestine
(fig. 5B), as well as a defect in the omentum (fig. 5C),
which imposed the need to perform the adhesiolysis
procedure with suturing the omentum defect.

On macroscopic evaluation of the right lung
by defect, it was hypoplasia, the lower and middle
lobe being atelectasis. It was resorted to repair the
diaphragmatic eventration complicated by rupture
using the “overcoat” folding procedure, on the suture
line being carefully applied a collagen foil covered
with components of fibrin adhesive. The intervention
ended with the restoration of the anatomical plane and
the drainage of the pleural cavity on the right after
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Bulau. The thoracic drain was removed after 72 hours postoperative period passed without complications, the
postoperatively with radiological control (fig. 6). The patient being discharged on the 10th postoperative day.

Fig. 4.Intraoperative appearance of the right hemidiaphragm sac, which is distended
and thinned, and anatomical defect created by rupture

Fig. 5. Intraoperative aspect: A - signs of megadolicocolon, B - interintestinal adhesions,
which formed knees with strangulation of the intestine; C - defect of the omentum

o

Fig. 6. Patient G., 8 years old. Chest radiograph performed at 72 hours postoperatively:
visualize open air and supradiaphragmatic fluid, the right lung being partially
re-expanded. Numerous pleuro-diaphragmatic and pleuro-pulmonary adhesions

are observed. Atelectric component in the projection of the middle lobe on the right.

The mediastinum shifted to the left insignificant. Permeable contrasting esophagus of
ordinary caliber. The air bubble of the stomach is detected subdiaphragmally on the left.
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Pulmonary scintigraphy with Tc99m MAA performed
at the time of discharge determined a pronounced diffuse
decrease in pulmonary blood flow in the right lung, the
pulmonary blood flow on the left being within normal
limits (fig. 7).

Anterior Posterior

Fig. 7. Patient G, 8 years old.
Postoperative lung scintigraphy.
Explanations in the text.

The results of the histological examination were also
in favor of the diagnosis of diaphragmatic eventration,
which highlighted a polymorphic morphological picture
of the tissue plates taken from different areas of the
malformative hemidiaphragm, which was presented by
dysplastic connective tissues. dense fibrous connective
tissue that serves as a mechanical support for the
diaphragm. At the same time, in the muscular area of
the malformative hemidiaphragm, among the mass of

&Y

Fig. 8. Microstructural features found in diaphragmatic eventration in patient G .:
A - muscle bundles chaotically distributed in the thickened areas of the malformative
hemidiaphragm (sagging); B - chronic and scarring-adhesion inflammatory process with
arterio-venous vascular device and cystic ectasia lymphatics (arrow). Color. H-E.

loose connective tissue, numerous chaotically dispersed
muscle bundles were attested (fig. 8A). In some tissue
samples, along with the presence of fibrous sclerosing
processes, chronic inflammatory changes have been
documented, in some places with the development of
an adhesion process (fig. 8B).

Discussions

The first diaphragmatic eventration was described
in 1774 by Jean Louis Petit. The term eventration was
originally proposed by Beclard in 1829.1n 1935, Feldman
L. in his famous paper considered the name eventration
to be wrong, because this term suggests the movement
of organs outside the abdominal cavity. Subsequently, in
the literature this pathological condition was described
using several names, including: elevation, relaxation,
high position, insufficiency, dilation, etc. However, the
term eventration received a specific connotation for this
pathological condition of the diaphragm [3, 4, 8, 25].

Diaphragmatic eventration is a congenital defect
of rare development of the muscular portion of the
diaphragm. From a histological point of view, this
malformation is characterized by fibroelastic, dysplastic
changes, which replace the layer of muscle tissue and
extend between the pleura and peritoneum, keeping
intact the anatomical structure of the diaphragm,
which differs from congenital diaphragmatic hernias
and diaphragmatic paralysis. The incidence of this
malformation is below 0.05% [29, 30].

R

Fig. 9. Chest X-ray at 60 days postoperatively in two incidence. Lungs of normal
volume. Accentuated lung drawing. At the moment there is no evidence of pneumonic
opacity. Clear mediastinal and diaphragmatic contour.
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In contrast, Bochdalek or Morgagni hernia,
diaphragmatic eventration is not characterized by an
anatomical defect of the pleura or peritoneum, however
this malformation is considered a diaphragmatic defect
because abnormal elevation of the hemidiaphragm allows
invasion of the intraperitoneal viscera into the thoracic
space [3]. The left hemidiaphragm is more commonly
affected. Congenital diaphragmatic eventrations are
divided into: complete, partial. Partial eventrations,
based on embryological segments, which contribute to
the formation of the normal diaphragm, can be classified
into the following types: anterior, posterolateral and
medial [10, 29]. Bilateral impairment is described [16].

Spontaneous or traumatic diaphragmatic ruptures
in children are rare, more commonly found on the left
side, probably because the right hemidiaphragm is
protected by the liver [11]. Rupture of diaphragmatic
eventration, rarely reported in children, can develop
without identifying any cause (spontaneous), during
physical exertion or caused by violent cough [26].
Postoperative rupture of diaphragmatic eventration after
hemidiaphragm folding is also described [5]. A sudden
onset of respiratory distress in a child with diaphragmatic
eventration should suggest suspicion of diaphragmatic
rupture even in the absence of trauma or respiratory
disease [22]. In the case presented by us, there was no
respiratory symptoms characteristic with the progressive
deterioration of the child's condition, the diagnostic
difficulties being determined by the predominance of
abdominal symptoms.

The indications for surgical treatment in diaphragmatic
eventrations are: pulmonary compression with respiratory
disorders (tachypnea) without any improvement after
conservative treatment, cardiac compression leading
to arrhythmias, two or more recurrent ipsilateral
pneumonias, severe life-threatening pneumonia, inability
to disconnect from mechanical ventilation, respiratory
distress associated with paradoxical movements of the
diaphragm [17, 29].

Surgical treatment of diaphragmatic eventration in
children is indicated not only in symptomatic patients [9],
but also in those who are apparently asymptomatic with
major disorders of ipsilateral pulmonary function, found
at the evaluation of ventilation and perfusion [28, 29].
Diaphragmatic eventration associated with spontaneous
rupture of the diaphragm [11], intestinal obstruction [1],
symptomatic gastric volvulus or suspected perforation are
surgical emergencies in which a subcostal or transverse
abdominal incision is most frequently resorted to. This
approach makes possible not only the folding of the
diaphragm, but also the anterior gastric fixation by a
gastropexy or gastrotomy [18, 23].

Although several surgical techniques have been
proposed to repair diaphragmatic eventration, including
excision and suturing, diaphragmatic splicing, and the
use of prosthetic nets [2], the most commonly used
technique in eventration and diaphragmatic paralysis
is diaphragm splicing [21, 29]. aiming to reduce the
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dysfunctional caudal excursion of the diaphragm during
inspiration [2]. The application of this procedure to
adults was first described in 1923 by Morrison J.N.W.
[10, 15, 29], although it was proposed as early as 1916
by Wood [17]. In children, the first diaphragmatic
plication was performed in 1947 by Bisgard on an infant
with respiratory failure [24].

Several plication procedures on intact or sectioned
diaphragm are described [7, 27]. The "overcoat"
application provides for the return of the diaphragmatic
dome in tension, making a front envelope, in the shape
of a flag, directed towards the pleural cavity, held at
the base by a row of non-absorbable U-shaped sutures.
Then the retained portion is folded forward, anterior
or posterior, and sutured again to the diaphragm with
interrupted sutures, thus creating three overlapping
layers in the thin part of the diaphragm [17]. We used a
similar product in the case presented.

The invagination reversed folding process involves
suturing the tight edges of the diaphragm by positioning
the excess length to the peritoneal cavity. The first non-
absorbent thread is applied to close the depression at
the periphery of the diaphragm. Subsequently, a second
surjet is applied above [6, 19].

The central nesting technique consists in applying
several linear rows of horizontal non-absorbable sutures
through the weakened part of the diaphragm. Along with
the sutures, the weak tissues are tightened in the folds,
creating a tense diaphragmatic surface [20].

The diaphragmatic folding techniques used have
proven to be safe, simple and adequate in the surgical
correction of diaphragmatic eventration in children, with
good results at a distance. They reduce most preoperative
symptoms immediately after surgery and improve lung
function [2].

Postoperative complications after diaphragmatic
folding include: atelectasis, pneumonia, pleurisy,
abdominal compartment syndrome and spleen injuries,
usually in the abdominal approach [13].

Conclusion

Therefore, spontancous rupture of the diaphragm
is a rare complication in children with diaphragmatic
eventration, especially on the right side, in this case
obstruction of the malformative colon ascended
intrathoracically with progressive dilation of the
intestinal loops being responsible for distension
with the gradual thinning of the hemidiaphragm sac.
resulted in diaphragmatic rupture with herniation and
progressive obliteration of the pleural space. The case
of rupture of the diaphragmatic eventration associated
with megadolicocolon confirms that the respiratory
symptoms characteristic of this clinical situation
may be overshadowed by the predominance of signs
of intestinal obstruction, without leading to sudden
progressive clinical deterioration, which proved to be a
misleading moment in diagnosis. certainty of this serious
complication rarity.
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CIIOHTAHHBIN PA3PBIB IPABOT'O KYITOJIA
JUA®PATMBI ITPU EI'O DBEHTPALIUU KAK
MOKA3AHME K XUPYPITMYECKO KOPPEKIIAA
Y PEBEHKA C METAJOJIUXOKOJIOH

1

C. Baayu', O. I'opoamiox?, B. Epemus’, B. Ilemposuu

MucTuTyT MaTepu u pebenkal,
TlocynapcTBeHHBI YHUBEPCUTET MeAHLHHbI
u papvanun umenn Hukonae Tectemunany!
(r. Kumunes, Pecnydiinka MoJgoBa)
HaunoHnanbHbI YHUBEPCHTET OXPaHbI 310POBbS
umenn ILJL.IHynuka M3 Ykpauusi’
(r. KueB, Ykpauna)

Pe3wome. Crouranupii paspeiB  remugnadparmol
P BPOXICHHOW AuadparManbHON PBEHTPAallMHM BCTpeda-
eTcs KpailHe peaKo, B JHUTEpaType ONMUCAHBl CAMHHYHEIC
ciay4yan. B 3TOM KOHTEKCTE aBTOPHI NMPEACTABISIOT Clydaii
8-nmeTHero peOeHKa, KOTOPHIH OBUI TOCHUTATM3UPOBAH B
KOJIOTIPOKTOJIOTUYECKOE OTJACNEHHE C kamobaMu Ha Oonm
B JKMBOTE, OTCYTCTBHE CTyna Oojee 7 AHEH, BhIpaXKeHHOE
B31yTHEe XMBOTa. PebeHOok cTpajmaer cuHapomom JlayHa.
B 2017 rony y Hero QMar€HoCTHPOBAIH IPAaBOCTOPOHHIOIO
nuadparManbHyl0 3BEHTPALMIO U ITPOBEIH XHPYyprudec-
KyI0 KOpPpEeKLHI TopakalbHbIM JoctynoM. Ilocie Tma-
TEIBHOTO 00CIeN0BaHUS, C MPU3HAKAMH, YKa3bIBAIOI[UMHI
Ha auadparMalbHyI0 TPBDKY crpaBa, peGeHKy Oblia mpo-
BeJeHa omnepamnus. MHTpaonepannoHHO ObIT O0OHapyXeH
pa3peIB IMpaBOW TeMuamaparMsl ¢ BHYTPHTPYAHBIM BOC-
XOXKACHUEM MAJbPOTHPOBAHHBIX KUIICYHBIX IMETEJIb, IOMIE-
pedHoil 000I0YHONH KHMIIKM W canbHHKA. JUIs ycTpaHEeHHS
nuadparManbHONW JBEHTPANMH, OCIOXHEHHOH pa3phIBOM,
HCII0JIb30BaIl METOJIUKY CKIajAbIBaHMUS "mMHeNIu", rae Ha
JUHUIO MIBAa aKKyPaTHO HaKJIaJbIBAJIH KOJUIATCHOBYIO IJICH-
Ky, TOKDPBITyI0 KOMIOHEHTaMd (GUOPUHOBOrO ajATe3uBa.
[TocneonepauoOHHBIN epuOA Mpolies 0e3 0CI0KHEHUH.

3akaouenne. CHOHTaHHBIN pa3pelB aAuadparmsl sB-
JISeTCA PEAKUM OCIOKHEHHEM y JAeTel ¢ aumadparmaib-
HOM 2BEHTpalueil, NpUeMyIlIeCTBEHHO clipaBa. B naHHOM
ciay4yae oOCTpPYKIUS Maiab(pOPMALMOHHON TOJICTON KHIIKH,
pacHoNIOXKEHHAsT B TPYAHON MOJOCTH C MPOTPECCHPYIOUIM
pacmIMpeHUEM KUUICYHBIX METECJIb, IPUBEJIa K AUJaTallUU U
MNOCTEIICHHOMY HCTOHYCHHIO reMuanadparMalbHOTO Mell-
Ka, pa3peiBy auadparmel ¢ oOpa3oBaHHMEM TPBIKH U IMPO-
rpeccupymouei oonuTepanuy niIeBpaJbHON MOJTOCTH.

Ciy4aii pa3psiBa auadparMaibHOM SBEHTPALNH, CBSI3aHHBIN C
METa I0NHKOJIOHOM, TTOATBEPIKIAET, UTO JBIXaTeIbHBIE CHMIITOMEI,
XapakTepHbIe Ul JaHHOM KIMHUYECKOH KapTUHBI, MOTYT OBITH
CKPBITHI NTPe00IaTaloUMy IPH3HAKAMH KHIICYHON HETPOXOaH-
MOCTH, HE MPHBOAIINE K BHE3AMHOMY POTPECCHPYIONIEMY KIH-
HUYECKOMY YXYALIECHUIO, YTO SBUJIOCH OIJ_IPI60‘-leIM MOMEHTOM
HPYU AUArHOCTUKE ITOT0 PEAKOrO OCIOKHECHUSL.

KiaiwueBble ciioBa: paspeIB AuaparMel; YBEHTPALUST
nuadparMel; BpOXKACHHBIH e eKT Auadparmbl; BpOKACHHbIE
AQHOMAJIHN.

CIIOHTAHHM PO3PUB NPABOI'O KYIIOJY
JIA®PATMHU IPU MOT'0O EBEHTPAIIII
SIK TIOKA3AHHS JO XIPYPTTYHOI KOPEKIIIi
Y JUTUHU 3 METAJOJIXOKOJOH

C. Baoyu', O. I'opoamiox?, B. €pemin’, B. [lemposuu’

InctutyT Martepi i AuTHHH!,
Jep:xaBHuii yHiBepcuTeT MeAUUUHU Ta Gapmanii
iMmeni Muxosan Tecreminany!

(M. Knmunis, Pecnydaika Mososa)
HanionaapHuii yHiBepcHTET OXOPOHH 310POB's
imeni ILJI.Iynuka MO3 Ykpainu®
(m.KuiB, Ykpaina)

Pe3iome. Crnonramuumii pospus remimiagparmm mpu
BPOJUKEHIH JaiadparManbHiii eBeHTpauii 3ycTpidaeTbcs
BKpail piJKko, y JiTeparypi ONHcaHi MOOAMHOKI BHNAJKH. Y
bOMY KOHTEKCTi aBTOPH MPEACTABIAIOTh BUNAJOK 8-piaHOT
OUTUHY, sika Oyna rocmiTaji3oBaHa B KOJOMPOKTOJOTIYHE
BIIIUICHHST 31 ckapramMu Ha 0o0Ji B JKUBOTI, BIJCYTHICTH
cTinpusg Oinbie 7 AHIB, BUpaKeHE 3AyTTS XKuBoTa. uTH-
Ha cTpaxaae Ha cuHapom Jayna. Y 2017 poui y Hel aia-
THOCTYBAJIH IPaBOCTOPOHHIO Aiad)parMaibHyI0 €BEHTPAIil0
1 IPOBENM XipypTi4HY KOPEKIiI0 TOpPaKalbHHM J[OCTYIOM.
[Ticns peTenbHOro 0OCTEKEHHS, 3 03HAKAMH, 110 BKa3yHIOTh
Ha JiadparmMaibHy IpHKY HpaBOpyd, IWTHUHI Oyia mpose-
neHa omepanis. [HTpaomnepaniiino OyB BUSABICHHUH PO3PHUB
npaBoi remigiadpparMu 3 BHYTPIIIHBOTPYIHUM CXOMKEH-
HSIM MaJIbpOTOBAaHUX KHMIIKOBHX II€TEl]b, IONepedHoi 000-
OBOT KHIIKH 1 calpHUKa. {ng ycyHeHHS AiadparmaibHOl
eBeHTpalii, yCKIaJHeHOi pO3PUBOM, BHKOPUCTOBYBAIHN Me-
TOIUKY CKJIAJJaHHS «IIMHENI», Je Ha JIHII0 OIBa aKypaTHO
HaKIaganu KOJAreHOBY IUTIBKY, NMOKPUTY KOMIOHEHTAMH
¢ibpuHoBoro axaresisa. Ilicnsomepauiiiuuii mepiox npoii-
moB 0e3 yCKJIaJHeHb.

BucnoBok. CrioHTaHHUW PO3pUB HiadparMu € pigkic-
HUM yCKJIAJHEHHSM Y JliTeil 3 Jiad)parMaibHOI0 €BEHTpAlli-
€10, TOJIOBHUM YHHOM cIIpaBa. Y JaHOMY BHIIaJKy 00CTPYK-
ist MaabGopMaliiHOi TOBCTOI KHIIKH, KA 3HAXOIUTHCS y
TPYIHiN MOPOXHHUHI 3 MPOrPEeCyrOYHM PO3LIMPEHHAM KHII-
KOBUX IIe€Telb, MPU3BOAMTH MO Jijarauii i HOCTYHOBOTO
MOTOHIIEHHA TreMifiadparMansbHOTO MilIKa, PO3PHUBY [ia-
(GparmMu 3 yTBOPEHHAM I'pUKi 1 mporpecyrodoi obmiTepanii
IJIEBPAILHOTO IPOCTOPY.

Bunanox po3puBy niagparmanbHoi eBeHTpaii, TOB's3aHUT
3 MerajIoJiKOJOHOM, MiATBEPIUKYE, IO IMXaJbHI CHMITOMH,
XapakTepHi 1 JaHoi KIiHIYHOI cuTyamii, MOXyTbh OyTH NpH-
XOBaHI MepeBaKalOUYMMHK O3HAKaMH KHIIKOBOI HETPOXiTHOCTI,
10 HE MPU3BOIATH [0 PANTOBOTO MPOTPECYIOUOro KIiHIYHOTO
HOTIPIIEHHS, 1[0 CTAJIO0 IOMUJIKOBUM MOMEHTOM IIPH JiarHOC-
THUII IBOTO PIAKICHOTO yCKIIaHCHHS.

Knro4doBi ciioBa: pospus miadbparmu; esentparis
niadgparmu; BpomkeHui nedexT niapparmu; BpoIKeHi aHo-
Madii.
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