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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Spontaneous (idiopathic) thoracic aortic rupture (STAR) is
uncommon and assumes a rupture of the normal-sized thoracic
aorta with no visually apparent aortic disease. Since 1961
about fifty reports have been published. STAR is established in
cases of thoracic normal-sized aorta rupture with no traumas,
aneurysms / dissections, infection, inflammation, connective
tissue diseases, aortic and adjacent organs tumors/metastases,
previous surgery, and occurring during pregnancy and the
peripartum. Atherosclerosis penetrated atherosclerotic ulcer,
neurofibromatosis type I, peri- and postpartum estrogen-
mediated elastin irregularities of the aortic media, and cystic
medial necrosis (CMN) were identified as a cause of STAR
when histopathological examinations were performed. A case
of a 68-year-old man with giant STAR of the descending aorta
in the background of CMN is reported here. The patient in
terminal hemodynamic condition was successfully treated by
delayed open surgery two weeks after the disease’s onset.

Key words. Aortic rupture, spontaneous, thoracic aorta, acute
aortic emergencies, Gsell-Erdheim’s syndrome, cystic medial
necrosis.

Introduction.

Spontaneous or idiopathic rupture of the thoracic aorta is a
sudden rupture of the normal-sized aorta with no visually
apparent aortic disease [1,2].

Spontaneous thoracic aortic rupture (STAR) is an uncommon
event. Since 1961 up to 2006 only 31 cases have been reported
[1]. It was found only 19 additional cases on Medline for the
period between 2006 — 2023 (Table 1). Due to its high potential
to be lethal, STAR demands to be treated urgently. Since only
successful cases are usually published, it can be assumed that
the real number of cases is an underestimate.

A case of a giant spontaneous rupture of the distal descending
thoracic aorta, which occurred in the background of cystic medial
necrosis is reported here. The patient in terminal hemodynamic
condition was successfully treated by open surgery two weeks
after the disease’s onset.

Case report.

A 68-year-old man experienced an acute chest pain attack two
weeks before admission to our hospital. In the small too remote
hospital in the place where the patient lived, CT scans on the day
of disease’s onset revealed the normal-sized thoracic aorta with
local lateral protrusion in the aortic contour of the distal segment
of the descendent thoracic aorta (Figure 1A, 1B and 1C). Thoracic
aorta rupture was recognized and treated by immobilization,
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the maintenance of systolic blood pressure not above 100 mm
Hg, transfusions of fresh frozen plasma / red cells and the
drainage of the left chest cavity. There was no equipment and
technical opportunities for endovascular or surgical procedural
treatment in the hospital. The search for vascular centers and
patient transportation took as long as two weeks. As a result,
the patient was admitted to our hospital two weeks after disease
onset in poor clinical condition with depressed consciousness,
a weakened peripheral pulse, borderline hemodynamics, and
limited urinary output. There was significant increasing of
paraaortic hematoma and bilateral pleural effusion on the CT at
the admission (Figure 1D). An endovascular approach was not
considered due to the poor condition of the patient demanding
circulatory support. Immediately, the left thoracotomy was
performed via the 6™ intercostal space with evacuation of 1500
ml bloody fluids. The descending thoracic aorta was surrounded
by a thick layer of blood-imbibed paraaortic tissues. The aorta
was cannulated just after the left subclavian artery branching.
The main pulmonary artery was cannulated intrapericardially
for venous return. The cardiopulmonary bypass (CPB) was
initiated, and the patient’s temperature decreased to19°C. The
CPB volume was diminished to 0, 5 1/m2. The proximal aortic
clamp was placed on the free aorta just distal to the cannulation
site. The distal thoracic aorta was opened without clamping.
The intima appeared non-atherosclerotic. The X-shaped rapture
measured at 35 x 50 mm was identified on the lateral wall in
accordance with the protrusion on the CT (Figure 2A). The
ruptured segment was replaced with a 120mm-long linear
prosthesis (Figure 2B). After aortic unclamping, the CPB was
restored to 2.5L/m2. During re-warming, the heartbeat has been
spontaneously restored. The aortic cross-clamping period was
53 minutes. The patient was weaned from CPB. The aortic
specimen revealed changes coincident with cystic medial
necrosis (CMN) (Figure 2C and 2D). The patient's recovery
was prolonged due to acute renal failure without replacement
therapy and gastroenteropathy demanded of entire parenteral
nutrition during the two weeks after the procedure. At 8-months
follow-up, the light weakness of legs persists, demanding the
use of a walker to be insured.

Discussion.

The diagnosis of spontaneous or idiopathic thoracic aortic
rupture assumes a sudden rupture of the normal-sized aorta with
no apparent disease of the aortic wall and no external impacts [1].
The diagnosis is highly heterogeneous. In the published reports
of open surgical treatment, the thoracic aortic ruptures were
named as ‘spontaneous’ if there were no traumas, aneurysms /
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Table 1. Review of literature (2005 — April 2023): Spontaneous Rupture of the thoracic aorta.

Author(Year) Age/Sex Comorbidity Rupture site Phatology Operation Outcome
Komanapalli . . L . .
CB(2006) [1] 40M N/A Distal arch ~ Fragmentation of elastica in media Open surgery (GR) |Survived
Hirai S (2006) [17] 72M N/A Ascending  N/A Open surgery (GR) |Survived
Gaspar M (2007) [5] 53M Hypertension Aortic arch  Atherosclerosis Open surgery (GR) | Survived
Yoshida M (2008) [3] 61M Takayasu’s arteritis Descending | N/A Endovascular stent | Survived
Brizzio ME (2009) [4] N/A N/A Ascending  |N/A Open surgery (GR) |Survived
Belov YuV (2011) [6] 67F Diabetes Mellitus, type I | Descending | Penetrated atherosclerotic ulcer |Open surgery (PR) Survived
Sasaki H (2012) [18] 75M N/A Aorticarch  N/A Open surgery (GR) Survived
Lu W (2012) [19] SIM N/A Descending- -\, Endovascular stent  Survived
abdominal
. Descending- . . . .
Park YJ (2012) [11]  49M Neurofibromatosis (NF-1) abdominal Fragmentation of elastica in media Open surgery (GR) |Survived
Menon A (2013) [7] | 17F Postpartum Descending  Fragmentation of elastica in media Open surgery (GR) |Survived
Itonaga T (2014) [20] 67M N/A N/A N/A Endovascular stent | Survived
él;(]:hurm RS (2013) 67 Hypertension Distal arch ~ N/A Endovascular stent |Survived
Yoshida C (2015) [13] 94F N/A Descending N/A Open surgery (N/A) Survived
Furukawa T(2018) [9] N/A Postpartum N/A N/A Endovascular stent | Survived
L Peripartum, . .
Tateishi A (2019) [12] N/A Neurofibromatosis (NF-1) Ascending  N/A Open surgery (N/A) Survived
Guner EG (2020) [8] |22F Peripartum Ascending | Fragmentation of elastica in media Si)lzrl;;urgew Survived
Kasahara H(2021) [2] 76M N/A Aorticarch |N/A Endovascular stent | Survived
Yokoyama T (2021)
[10] N/A N/A N/A N/A Endovascular stent | Survived
Yokoyama T (2021) N/A N/A N/A N/A Endovascular stent | Survived

[10]
M —male; F — female; N/A. — not available; GR — Graft replacement; PR — Patch repair; ARR - Aortic root repair.

Figure 1. (A) Axial, (B) Coronal contrast-enhanced CT at the onset of the disease; (C) 3D CT reconstruction; (D) Deferred axial CT scan after
two weeks from disease onset.
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Figure 2. (4) View of the rupture; (B) cyst-like lesions in the media,
H&E %200, (C), elastic fibers disruptions, Weigert staining x 100.

dissections, infection, inflammation, connective tissue diseases,
aortic and adjacent organs tumors/metastases [2,3], previous
surgery [4] along a normal aortic size. Simultaneously, the
penetrative atherosclerotic ulcer was indicated as a cause
of aortic rupture also named as ‘spontaneous’ [5,6]. Aortic
ruptures during pregnancy and the peripartum period because
of progressive, estrogen-mediated elastin irregularities of the
aortic media have also been reported as cases of STAR [7-9].

While endovascularly treated cases were reported with no
histopathological examinations, the causes of the rupture
were recognized in all surgically treated cases after specimen
examination. Aortic wall abnormalities such as atherosclerosis
[5,10], neurofibromatosis type I [11,12], and cystic medial
necrosis were identified as a background in cases of STAR.
There are no case reports on STAR with healthy aortic wall in
histopathological examinations.

STAR is a rare event. Thirty-one cases treated surgically
were founded to be reported from 1961 to 2004 [1,5]. The
development of endovascular aortic repair has led to a growing
number of reported cases of successful treatment within the
last 15 years. Nineteen both surgically and endovascular cases
have been discovered on Medline between 2005 and the present
(Table 1). Since predominantly successful outcomes are usually
published, the real number of cases may be underestimated.

Because of hemodynamic shock, prompt diagnosis and urgent
intervention are necessary in the case of STAR [2]. CT is useful
for prompt diagnosis, but it is sometimes difficult to detect
the exact site of the lesion [2,10]. Any irregularity, ulcer-like
projection, extravasation of contrast medium, prominence of
aortic contour on CT may help to find the site of lesion. 3D
reconstruction may also be useful [13] as in the case described
here. The localization and extent of periaortic hematoma also
helps to define the location of aortic rupture.

Treatment modalities include open surgical and endovascular
techniques. Endovascular treatment has obvious advantages in
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comparison to open surgery due to the possibility of prompt
use, less trauma, and no need for cardiopulmonary bypass.
In conditions of extended rupture and absence of its exact
localization, endovascular treatment demands a lengthened stent
position with potential for spinal cord ischemia and associated
paralysis of the lower extremities [10].

Because only singular or short serial cases with no long
follow-up were published, it is not possible to describe STAR
prognosis, so it is left obscured.

Cystic medial necrosis as well as initial lysell-Erdheim
syndrome is a pathology of the aorta and great arteries
characterized by degeneration of elastin fibers with loss of
smooth muscle cells in the vascular medium that produces
areas of glycosaminoglycans accumulation initially described
as cysts. The term CMN is historic, since, in fact, no cysts or
necrosis exist. The etiology is not well understood. There are
two theories of CMN etiology: 1. CMN is a result of affecting on
aortic wall of xenobiotic agents having excessive and growing
environmental spread. 2. CMN is caused by high activity of
tissue proteinases. The activity of tissue proteinases is regulated
by numerous complex mechanisms including unrecognized.
The result of both etiological pathways is degeneration of elastin
fibers with loss of smooth muscle cells in the vascular medium
with glycosaminoglycans accumulation [14]. This disease
accounts for 0,09% of all sectional cases, occurs in 8.0-22.2%
of patients with aortic dissection without Marfan syndrome
and in 40-82.0% of patients with combined aortic dissection
with Marfan syndrome [15]. The average age of patients ranges
from 32 to 50 years, but cystic medionecrosis can be even in
newborns and young children [15]. The correct prevalence of
CMN is difficult to determine but is quite high as a background
in connective tissue diseases such as Marfan syndrome, Ehlers-
Danlos syndrome, annul aortic ectasia, and congenital heart
defects [15]. In recent time, CMN is documented in unaffected
individuals also [14].

The described case demonstrates that the strength of the
mediastinal tissues restrained exsanguination in the pleural
cavity for two weeks, making performing the delayed open
surgery possible.

Open surgery demands the application of CPB. There is no
distal aortic clamp in the case because of the vast paraaortic
hematoma. Deep hypothermic perfusion was used to reduce
blood flow. It may be supposed that the light weakness of the
legs persisting for 8 months is caused by compression of the
muscle innervation for a long time period in the borderline
hemodynamic conditions.

Conclusion.

In conclusion, STAR is a sudden rupture of the normal-sized
aorta with no apparent aortic disease. STAR occurs in patients
with aortic wall background abnormalities. Only about fifty
reports have been published in the literature up to the present.
STAR is a life-threatening condition demanding urgent open or
endovascular treatment. Giant aortic rupture here described has
been presented with a long enough survival period due to the
strength of the mediastinal tissues preventing exsanguination.
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The delayed open surgery appeared successful despite poor
initial clinical conditions of the patient.

The patient’s consent was obtained to present the case and to
provide images.
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