A rare case of spontaneous perirenal hemorrhage - Wunderlich syndrome

Thus, the main problem in WS is defining the source of
bleeding in order to postulate the correct therapy.

In our case, it was not possible, in the acute phase, to de-
fine the cause of bleeding. Fortunately, the bleeding limited
itself spontaneously and the patient was treated conserva-
tively. This did not ensure that the bleeding source was not
still present. The literature reports that if a CT scan, fol-
lowed by angiography, does not reveal the bleeding source,
a CT scan should be repeated later, as it is obvious that if
the hemorrhage is massive, a possible renal cell carcinoma,
angiomyolipoma, or other renal bleeding sites, such as re-
nal cysts, could be seen just after the resorption of the he-
matoma [13]. That has also been proven, not just in cases
of renal angiomyolipoma or clear cell carcinoma, but also
in rare cases of renal sarcoma presenting WS [14]. Thus,
we performed a CT scan at one, three, and six months after
the acute phase. As seen from the presented figures, we
were not able to elucidate the real cause of bleeding even
six months after the acute event.

It is worth mentioning that hematologic issues can con-
tribute to WS. As reported, some patients with end-stage
renal disease are predisposed to bleeding diathesis in the
setting of uremic platelet dysfunction, anemia, irregulari-
ties in von Willebrand factor, and impaired platelet — vessel
wall interaction [15, 16].
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All those factors were excluded in our case, given the
young age, complete negative anamnesis and normal labo-
ratory findings of the patient.

The patient was treated conservatively, which cor-
responds to previous findings on WS, stating that if the
patient is hemodynamically stable in the acute phase,
nephrectomy or partial nephrectomy should be deferred.
A recent Korean study of 28 patients with WS stated that
the definitive treatment of WS will depend on the clinical
condition and the underlying cause, with possible thera-
peutic options including conservative therapy, angioem-
bolization, nephron-sparing surgery, or radical nephrec-
tomy [3, 17]. More interestingly, they found that five of 28
patients had no obvious cause of perirenal bleeding. This
was also the case with our patient, given that nephrectomy
or partial nephrectomy were not needed even later, as no
malignant pathology could be observed.

In conclusion we can say that, although a vast majority
of WS cases are represented by angiomyolipoma or by renal
cell carcinoma, the cause sometimes remains unknown. In
the present report we described a rare case of idiopathic
WS whose cause could not be diagnosed even after six
months of follow-up.
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Pepak cnyyaj cnoHTaHe nepupeHanHe xemoparuje — ByHaepanxos cMHApPOM

lopaH ApaHhenosuh, CrepaHo Jlan, Knayamo Munatu

bonHuua,Ceetn JoBaH 1 Masne’, KnuHuka 3a yponorujy, BeHeuuja, Utanuja

CAXETAK

YBopa CrioHTaHa nepripeHanHa xemoparuja unv ByHpepnvxos
CYHAPOM NpefcTaBiba pefjak eHTUTET y yponoruju. Y Hajgehem
6pojy cnyyajeBa y3pok oBor GeHoMeHa npefcTaB/bajy aHrmo-
MVONNMOMY 1 KapuuoHommn 6ybpera. Matbe 3acTynsbeHu cy
y3poLy BacKynapHe NpUpoAe, NoANLUCTUYHN 6ybpe3n, Hofo3-
HW NOAVAPTPUTUC, NjeNoHEGPUTIC TN UANOMATCKIA GpakTopy.
TpeTmaH oBUXx 60NneCHUKa 3aBNCK OF KNMHWNYKMX NapaMeTapa
Ha Npujemy, Kao 1 0f NPUCYCTBa EBEHTYaNHUX MannUrHUX 6y-
6pexHNX obosberba.

Haw uub je 61o npefcTaBUTY pefak cryyaj penatmBHO mMia-
Jor 6onecHvKa ca ByHaepnmxoBrm cUHLPOMOM Koju Huje 610
Y3pOKOBaH HUjeJHOM [J0 AlaHac 3HaHUX NaTosoruja.

Mpukas 6onecHuka lMprikasyjemo ciyyaj 50-rogriirber 6onec-
HVKa ca CMOHTaHUM NepripeHaNHUM KpBaperem Ynju Y3poK

DOI: https://doi.org/10.2298/SARH210410089A

HUWje OTKPUBEH HY Noche WecT Meceuy npahera of akyTHOr
KpBapetba.

3aK/byyak Y ciyyajeBumMa NepupeHasHor KpBapeta, y3poK
He MoXe yBeK 61T OTKpKBEH Mo npujemy 6onecHrKa, ynpKkoc
AaHaLUHbVIM BPJIO Pa3BUjeHr M PanoSIOLLKNM MeToAaMa. Y OBUM
Clly4yajeBMMa BaXKHO je MMaTy Ha yMy fa je ay»Ke npahetbe oBUX
6onecHnKa, nocsie akyTHOr KpBapetba, Of CYLUTUHCKE BaXKHOCTU
3a yCrnocTaBsbakbe NpaBe AnjarHo3e, C 0631MPoMm Ha To fja nepu-
peHasiH/ XeMaToOM MO>Ke MacKMpaTy NPUCYCTBO eBeHTyanHor
MasiMrHuTeTa. Y BpJio peTKUM ClyyajeBriMa y3poK nepupe-
HaJHOT KpBapetba He MOXe OUTI OTKPVBEH HU MOCE AyXKer
npahetba.

KrbyuHe peuun: ByHaepimxos CMHAPOM; MepUpeHanHa Xemo-
paruja; aHrmoM1MosiMnom
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Prognostic value of optical coherence tomography
in chronic chiasmal compression
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SUMMARY

Introduction Sellar and parasellar region lesions, such as pituitary adenoma, often lead to the
compression of the optic chiasm. Consequentialy, visual field (VF) defects and loss of visual acuity
are common complaints in these patients. The aim of this report is to evaluate if optical coherence
tomography, measuring retinal nerve fibre layer (RNFL) and ganglion cell complex thickness (GCC), offers
a reliable prediction of visual outcome in patients with chronic chiasmal compression from a pituitary
macroadenoma.

Case outline We present a case of chronic chiasmal compression from a pituitary macroadenoma with
an initial binocular VF defect and low values of optical coherence tomography parameters binocularly.
The average value of RNFL on the right eye pre/postoperatively was 48/79 pm, while on the left eye it
was 56/63 um. The average value of GCC pre/postoperatively was 47/46 microns on the right and 45/46
microns on the left eye. Six weeks after surgical optochiasmal decompression, macular GCC on both eyes
and RNFL on the left eye remained largely unchanged, while RNFL of the right eye exhibited increases
in thickness, as the postoperative consequence of the removal of the conduction block. Neither VF nor
visual acuity showed postoperative improvement.

Conclusion Irreversible damage to the GCC and RNFL by longstanding compression results in poor
visual outcome after surgery. Ganglion cell layer of the macula is a more accurate and reliable indicator
of postoperative visual outcome.

Keywords: optical coherence tomography; macular ganglion cell layer; peripapillary retinal nerve fiber

layer; visual outcome; suprasellar mass

INTRODUCTION

Compressive optical neuropathies are among
the most important anterior optical pathways
diseases that can lead to severe impairment of
visual function. Compressive optic neuropa-
thy is a group of diseases caused by mechani-
cal comperssion of retinal ganglion cell (RGC)
axons of the optic nerve. Chiasmal lesions may
be caused by pituitary adenoma, craniopharyn-
gioma, meningioma, cysts, and aneurysm.

Surgical removal of the lesions is an impor-
tant aspect of clinical management. One of the
primary indications for surgical management
of chiasmal compression is the progressive loss
of visual function. Surgical treatment enables
decompression of the optochiasmatic complex,
prevents further visual function deterioration,
and enables visual acuity (VA) improvement
at the same time. Visual recovery after surgical
tretment of the chiasmal compression occurs
in stages, with the removal of the conduction
block, followed by secondary remyelination and
restoration of the axoplasmic flow over months
to years [1].

Pituitary adenoma is the most common
anterior optical pathways’ disease. As a con-
sequence, visual impairment, including visual
field (VF) defects and loss of VA, is a common
complaint [2, 3].

Several predictors for the improvement of
visual function after decompression of the an-
terior visual pathway have been studied, includ-
ing duration of symptoms, age, preoperative
VA, tumor size, optic disc pallor, funduscopic
appearance of the retinal nerve fiber layer
(RNFL), with coflicing results [3-6].

With the development of optical coherence
tomography (OCT), more objective mea-
surements of optic nerve damage and more
objective prediction of visual outcome after
treatment of pituitary adenomas have become
available [7-19].

The aim of this report is to evaluate if OCT
offers a reliable prediction of visual outcome in
a case of chronic chiasmal compression from
a pituitary macroadenoma. We used objec-
tive parameters of the thickness of the RNFL
and the thickness of the ganglion cell complex
(GCO).

CASE REPORT

A 65-year-old woman presented with an eight-
month-long history of malaise, weakness, fron-
tal headaches, and blurred vision in both of her
eyes. Complete neuro-ophthalmic examination,
including the VA test (Snellen charts), color vi-
sion test, VF analysis (Humphrey field analyzer;
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Carl Zeiss Meditec Inc., Dublin, CA, USA), full field 120
point suprathreshold test, ocular motility test, dilated ste-
reoscopic fundus examination, and OCT measurements of
the RNFL and the macular ganglion cell-inner plexiform
layer (GCIPL) thickness, was done.

OCT imaging was conducted after pupil dilation (ad-
ministration of 1% tropicamide eye drops), using the
Cirrus OCT (OCT-3, OCT software version 6.0; Carl
Zeiss Meditec Inc., Dublin, CA, USA). RNFL Optic Disc
Cube 200 x 200 and Macular Cube 512 x 128 scan proto-
cols were used. The ganglion cell analysis algorithm was
used to determine macular GCIPL thickness within the
14.13 mm?” elliptical annulus area centred on the fovea.
Six sectoral (superior, superonasal, inferonasal, inferior,
inferotemporal, and superotemporal) GCIPL thickness
values were used for analysis. The Cirrus SD-OCT algo-
rithm calculated the peripapillary RNFL thickness at each
point on the circle of 3.14 mm? centered on the optic disc.
Four-quadrant (superior, nasal, inferior, and temporal)
RNFL thicknesses were used for analysis.

The patient had normal ocular position and motility
with pupils of equal sizes. Dilated fundus examination
revealed atrophic optic nerve head in the right eye and
subatrophic optic nerve head in the left eye.

On examination, the patiet’s VA (Snellen) was 0.03 in
the right eye and 0.6 in the left eye, and there was a mild
right relative afferent pupillary defect and red desaturation
in the right eye.

VF testing demonstrated preservation of the central
30° in the nasal half of the left VF and total VF loss in the
right eye.

Due to the concern of a chiasmal le-

Grkovi¢ D. et al.

Table 1. Thickness of the retinal nerve fiber layer [um]

Preoperative Postoperative

Parameter - -
righteye | lefteye | righteye | lefteye

Average thickness 48 55 79 53
Superior quadrant 50 65 66 64
Inferior quadrant 47 65 73 63
Nasal quadrant 51 48 117 44
Temporal quadrant 44 42 60 42

Figure 1. Nuclear magnetic resonance scan of the endocranium with
optochyasmal compression

Table 2. Thickness of the macular ganglion cell layer [um]

Preoperative Postoperative

Parameter - -
righteye | lefteye |righteye | lefteye

Average thickness 47 45 46 46
Superior sector 49 44 47 44
Inferior sector 47 44 48 41
Superonasal sector 46 42 45 47
Inferonasal sector 48 40 44 42
Superotemporal sector 42 50 44 49
Inferotemporal sector 45 52 45 52

sion, magnetic resonance imaging of the
endocranium was performed and revealed
a pituitary macroadenoma measuring
28 x 37 x 36 mm. The tumour extended
supra, para, and infrasellary and throughout
both cavernous sinuses, with pronounced
compressive effect on the prechiasmal part
of both optic nerves and the chiasma itself
(Figure 1).

Additionally, there were multiple endo-
crinological disorders observed, including
dropout of thyroid, adrenocorticotropic,
somatotropic, and gonadotropic function.
Patohystologic examination confirmed the
case of gonadotropic adenoma, a neuroen-
docrine hypophyseal tumour.

Neurosurgical treatment involved subto-
tal tumor resection.

OCT showed pronounced thinning of
RNFL (Table 1, Figure 1) and macular GCC
binocularly (Table 2, Figure 4).

Nuclear magnetic resonance examination
six weeks after surgical treatment revealed
a larger residual lesion in the right sellar re-
gion and within the right cavernous sinus,
with minimal growth of the tumor inside
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Figure 2. Preoperative retinal nerve fibre layer (RTNL) thickness
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All procedures performed in this report
were in accordance with the ethical stan-
dards of the 1964 Declaration of Helsinki
and its later amendments or comparable
ethical standards. Written consent to ana-
lyze and publish all shown material was ob-
tained from the patient and the approval for
the study was given by Ethics Committee of
the Eye Clinic, Clinical Centre of Vojvodina.

DISCUSSION

Tumors of the sellar, suprasellar, and para-
sellar region, which compose 30% of all
intracranial tumors according to multiple
authors, are a complex neurosurgical prob-
lem even today. This is mainly the conse-
quence of their close anatomical relations
with the vital structures of this region - the
internal carotid artery and its branches, the
hypothalamus, the infundibulum and the
pituitary gland, with the optic nerves and
their chiasma.

Individual variations of the chiasmal po-
sition and the inclination of its oblique plain
determine the duration of the “quiet stage”
of the growth of pituitary adenoma needed

Figure 3. Postoperative retinal nerve fibre layer (RNFL) thickness

for the deterioration of the visual function.
The gradual, slow decline of the visual func-
tion, headaches, a mild endocrine disorder
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result in the late physician involvement,
with already enlarged tumors of uncertain
prognosis for visual recovery.

In recent years, it has been established
that patients who have an objectively mea-
surable RNFL loss and the loss of retinal
GCC at the time of surgery for chiasmal

OS Deviation Map

Figure 4. Preoperative ganglion cell complex thickness

GCL - ganglion cell layer; IPL - inner plexiform layer

compressive lesions are less likely to have
recovery of VA or VF after surgery [9-16].
Thinner preoperative RNFL and macular
GCC thickness were found to be associ-
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ated with poorer VA and VF after surgery.
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This also supports the notion that preserved
OCT RNFL and macular GCC thickness
confer a good visual outcome.

In this case, chronic chiasmal compres-
|| sion caused not only a conduction block but
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also a significant atrophy of the RGC, con-

Figure 5. Postoperative ganglion cell complex thickness

GCL - ganglion cell layer; IPL - inner plexiform layer

unchanged. OCT parameters - macular GCC on both
eyes and RNFL thickness of the left eye remained largely
decreased, as on initial presentation, while RNFL showed
signs of improvement as the consequence of postoperative
removal of the conduction block (Figures 3 and 5). The
VF defect was unchanged binocularly (Figures 6 and 7).

Srp Arh Celok Lek. 2021 Nov-Dec;149(11-12):729-733

firmed with OCT parameters that remained

mostly decreased.
Although our study’s follow up period
was only eight weeks, the results proved to
be comparable with the findings of Danesh—Meyer et al.
[11], which, in a series of 40 cases with chiasmatic com-
pressive lesions, with OCT and VF analysis, showed that
pre- and post-decompression treatment in patients with
thin RNFL did not demonstrate significant improvement
in VA and VE Min et al. [5], Zhang et al. [15], as well as Lee
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Figure 6. Full-field 120 point perimetry test of the left eye preopera-
tively

etal. [16] found with preoperative and postoperative RNFL
thickness analysis that eyes with visual defects but normal
preoperative RNFL thickness showed a significantly greater
improvement in postoperative visual function than those
with thin preoperative RNFL thickness. Similarly, Jacob
et al. [6] demonstrated that circumpapillary RNFL thin-
ning measured by OCT decreased the patient’s chances of
recovery of initial VF defect three months after treatment.

Some researchers also explored the predictive value of
RNFL thicknesses in different quadrants [2, 6, 15, 17, 20].
Chiasmal compression is well-known to cause more thin-
ning of the nasal and temporal sectors of the peripapil-
lary RNFL thickness, and predominantly nasal hemiretina
thinning of macular GCC, something we were not able to
confirm in our patient due to extreme thinning of RNFL
and GCL in all sectors [2, 17, 20].

While the majority of the research has focused on mea-
suring the peripapillary RNFL, recent data suggest the gan-
glion cell layer - inner plexiform layer of the macula may
be a more accurate and reliable biomarker of vision [6,
7,8, 10, 12, 15, 17, 18]. According to numerous authors,
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Figure 7. Full-field 120 point perimetry test of the left eye postop-
eratively

GCC thinning, found in our patient as well, remaines rela-
tively unchanged before and after decompression [17-20].
Consequently, patients with GCC loss before decompres-
sion had decreased chances of recovery of postoperative
VE, the fact we can agree based on the postoperative VF
in our patient [17-20].

RNFL and GCC thickness measured by OCT have been
identified as useful prognostic indicators in the preopera-
tive assessment of chiasmal compression and became an
important aspect of the pre-treatment evaluation of pitu-
itary tumors. OCT analysis may be an objective method to
diagnose and follow patients with chiasmal lesions.

In the patient from our report, chronic chiasmal com-
pression led to pronounced axonal damage, manifested in
significant RNFL and GCC thinning and poor postopera-
tive recovery of visual function. Ganglion cell layer of the
macula proved to be a more accurate and reliable indicator
of postoperative visual outcome.
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MporHocTUYKa BpeAHOCT ONTUYKE KOXePeHTHe Tomorpaduje Kog XpOHUUHe

XujasmanHe Komnpecuje

[JlecaHka pkosuh, Coduja lasmposuh, CaBa bapuwinh, Hukona babuh, CeetnaHa MasuH
KnuHuukn uenTap BojsoguHe, Knuhika 3a ouHe 6onectu, Hosu Cag, Cpbuja;

YHuBep3uteT y HoBom Cagy, MeguuuHckn dakyntet, Hosn Cag, Cp6uja

CAXETAK

YBop CynpacenapHe eKcnaH3vBHe fie3nje, Kao LUTO Cy MaKpo-
apeHomm xunoduse, NPUTUCKOM Ha OMTUYKY XWja3My JOBOAE
[0 Najia BUAHe OLUTPVHE 1 UCMaja y BUAHOM Nosby Hajuelhe Ha
06a oka. [laHac ce ynoTpe6om onTnYKe KOXEPEHTHE TOMOrpa-
duje mory yTBpANTU CcTeneH owTtehera 1 MoryhHOCT noctone-
paTyBHOr No6osbluatba BUAHE GyHKLMje.

Linmb papa je Aa ce Kpo3 npukas 60necHrKa ca MakpoageHOMOM
Xunodmse 1 XPOHUYHOM KOMMPECKjOM OMTUYKE X1jasme ncnuTa
fia In MepetrbeM feb/buHe Cloja HEPBHUX BNakaHa peTuHe 1
MaKynapHOF c/oja raHrmmjckux hennja onTMYKOM KOXepPEeHT-
HOM TomMorpadujom goburjamo 06jeKTUBHY U peasiHy NPOoLeHy
MoCTonepaTUBHOT CTakba BUAHE GyHKLYje.

Mpukas 6onecHnka Mprkasanu cMo 6onecHWKa ca Makpoage-
HOMOM XVMOpU3€e U XPOHUYHOM KOMMPECUjOM OMTUYKE X1jasme
ca VHULWjanHMmM 6MHOKYNapHIM 1CNazoM BUGHOT NoJba, NafiomM
B/JHE OLUTPUHE 1 BEOMA HUCKUM BPEAHOCTVIMA AebIbrHE Cloja
HEPBHWX BflakaHa PeTVHE N MaKynapHOT C/1oja raHrmujckux he-
nwja Ha o6a oka. Cpearba BpeAHOCT AebbuHe Coja HepPBHYX
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B/lakaHa peTuHe NpeonepaTnBHO/NOCTONEPTUBHO Ha AECHOM
OKy M3HOCKNa je 48/79 MUKPOHa, a Ha NeBoM 56/6 MUKPOHa.
Cpegtba BPeAHOCT AebIbriHe MaKyapHOT C/10ja FaHMINjCKUX
henwja npeonepatnBHO/NocTonepaTBHO 6Una je Ha AeCHOM
oKy 47/46, a Ha neBoM 45/46 MMKpoHa. BugHo nosbe Ha oba
OKa He MoKasyje NocTonepaTviBHO NObObLUaHE, KAao HY BUAHA
OLTPMHa.

3aK/byyaK Y 0BOM Ciyyajy n3paxeHo olwTehere raHmmnjckux
henwvja makyne n HepBHUX BlakaHa ONTUYKOT HEPBA YCNeA
XPOHUYHE KoMnpecuje NoTBPhHeHO je mapameTpumMa OnTUUKe
KoXepeHTHe Tomorpaduje — cnojem HepBHUX BlakaHa PeTUHe 1
MaKynapH1M cnojem raHrvjckux henuja. [lebmbriHa MakynapHor
cioja raHrnmjckux henmja 'y ogHocy Ha febsbrHy Croja HepBHUX
BflakaHa PeTUHe je 60sby MOKa3aTesb MOryhHOCTM nocTonepa-
TUBHOT NoOOJbLLIaba BUAHE GYHKLNje.

KmbyuHe peun: onTumuka KoxepeHTHa Tomorpaduja; cnoj raH-
rnvjckux henvja makyne; Cioj peTmHaaHUX HEPBHUX BlakaHa;
1CXop BuAHe GyHKLMje; cynpacenapHu Tymop
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SUMMARY

Introduction Leber’s hereditary optic neuropathy (LHON) typically affects young adults, with a higher
prevalence in men, but can ultimately occur at any age, as well as in women. LHON is caused by point
mutations in the mitochondrial DNA. Classically, LHON presents as a subacute unilateral loss of visual
acuity, dyschromatopsia in the red—green axis and a central or centrocecal scotoma. The contralateral
eye usually develops similar symptoms within 3-6 months of the disease onset.

Case outline A 55-year-old male patient presented to a neurologist 20 days after the onset of vision loss.
The patient was admitted as an emergency case to the Clinic for Eye Diseases due to a sudden vision loss
in both eyes. The best corrected visual acuity in both eyes was 4/60. The intraocular pressure on both
eyes was normal. Oedema of the optic nerve head was found on the right eye and a disc with blurred
borders was seen on the left eye. During hospitalization, several consultative examinations and diagnostic
procedures were performed, together with blood laboratory and visual field perimetry. Genetic testing
for LHON as well as antibodies to AQ4, immunoserology, virology, and lumbar puncture were performed,
as well as the visual evoked potential and ultrasound examinations.

Conclusion In our patient, the presence of a heteroplasmic mutation m.11778 G>A (MT-ND4) in the
mitochondrial DNA analyzed from a peripheral blood sample was shown. In the available literature, this
is the first documented LHON case demonstrating complete restitution of visual acuity in both eyes.
Keywords: Leber’s hereditary optic neuropathy; sudden loss of vision; mitochondrial DNA mutation
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INTRODUCTION

Leber’s hereditary optic neuropathy (LHON)
typically affects young adults with a higher
prevalence in men, but it can ultimately occur at
any age and in women. LHON is caused by point
mutations in the mitochondrial DNA, which
lead to a defect in complex I of the mitochondri-
al respiratory chain. This in turn causes dysfunc-
tion and later degeneration of retinal ganglion
cells, followed by ascending optic atrophy [1].
Mitochondrial deficiency of respiratory complex
1 compromises adenosine triphosphate produc-
tion and oxidative stress management in reti-
nal ganglion cells. The most common LHON-
causing mutations are 11778G>A, 3460G>A,
and 14484T>C point mutations in MT-ND4,
MT-ND1, and MT-ND6 [2]. Classically, LHON
presents as a subacute unilateral loss of visual
acuity, dyschromatopsia in the red-green axis,
and a central or centrocecal scotoma. The con-
tralateral eye usually develops similar symp-
toms within 3-6 months of the disease onset.
In 25% of the cases, however, the disease begins
bilaterally [1]. Most patients deteriorate to acu-
ities poorer than 20/200 (0.1). Pupillary light
responses may be relatively preserved when
compared with the responses in patients with
optic neuropathies from other causes [3]. The
classic fundus appearance triad includes the fol-
lowing: 1) hyperemia and elevation of the optic

disc, with thickening of the peripapillary retina;
although the disc appears swollen, it does not
leak on fluorescein angiography; 2) peripapillary
telangiectasia, and 3) tortuosity of the medium-
sized retinal arterioles. These findings can de-
velop before vision loss begins.

The fundus can also appear entirely normal
(in > 40% of cases in one referral series) [4]. No
treatment has been demonstrated to be effec-
tive. Corticosteroids are still one of possibili-
ties for LHON treatment despite newer drugs
such as idebenone or gene therapy. Idebenone
may increase mitochondrial energy production
and may improve the outcome of LHON. Novel
therapies such as estrogen and gene therapy are
being explored. Controversy exists whether to-
bacco or excessive alcohol intake, which might
stress mitochondrial function, play an initiating
role in LHON [5].

CASE REPORT

A 55-year-old male patient presented to a neu-
rologist 20 days after the onset of vision loss.
Simultaneously, he was treated by an otorhi-
nolaryngologist for antibiotic-treated sinusitis.
The patient had been treated for arterial hyper-
tension for several years, and had been wear-
ing a hearing aid. On examination, the neu-
rological status was otherwise unremarkable.



Leber’s hereditary optic neuropathy with complete visual recovery - the first report

Multi-slice computer tomography of the endocranium
revealed no pathology. Blood laboratory analyses were
performed. Complete blood count showed mild erythro-
penia (4.34 x 10'%/1); mean corpuscular volume was 104 fL,
and mean corpuscular hemoglobin of 35 pg. Biochemical
analyses showed a high value of total bilirubin (43 umol/L);
ferritin was 325 ng/mL, aspartate transaminase was 81
U/L, alanine transaminase 145 U/L, gamma-glutamyl
transferase 536 U/L. Electrolyte and inflammatory factor
values were within the reference ranges.

The patient was emergently admitted to the Clinic for Eye
Diseases due to a sudden vision loss in both eyes. The best
corrected visual acuity in both eyes was 4/60. The intraocular
pressure was 16 mmHg on both eyes measured by applana-
tion tonometry. Signs of dry eye were found on the anterior
segment examination. The optic nerve head manifested oe-
dema on the right eye and blurry borders on the left eye.

Computerized perimetry was performed on the first,
fourth, and eighth day. A centrocecal scotoma was ob-
served in both eyes, enlarging on each subsequent image.
On the first day, visual field demonstrated a mean devia-
tion (MD) of -9.51 dB on the right eye (RE) and of -13.38
dB on the left eye (LE). On the fourth day, the MD in the
RE was -9.58 dB, and in the LE it was -19.42 dB. On day
8, MD was -19.24 dB in the RE and -26.65 dB in the LE.

During hospitalization, several ancillary examinations
and diagnostic procedures were performed. X-rays of the
lungs and heart as well as paranasal sinuses did not show
pathological changes. On the second day of hospitaliza-
tion, magnetic resonance imaging of the endocranium was
performed, which showed supratentorially bilateral chronic
microangiopathic changes in the white matter of the brain
and initial periventricular ischemic leukoencephalopathy.
Chronic mastoiditis was found on both sides. Antinuclear
antibodies were not detectable.

The patient was examined by an internal medicine spe-
cialist. A gastric volvulus was found and he did not receive
consent for the use of pulse corticosteroid therapy at that
moment. Multidetector row computed tomography of the
thorax was without pathological changes.

On the third day of hospitalization, a consultant neu-
rologist introduced pulse corticosteroid therapy. Genetic
testing for LHON, as well as antibodies to AQ4, immuno-
serology, virology, and lumbar puncture were performed.
It was advised to continue with corticosteroid treatment at
the Clinic for Neurology Diseases. Visual evoked potentials
testing was performed, and prolonged P100 latency was
found on both eyes (right: 136 ms; left: 146 ms).

Immunoelectrophoresis was performed and it identified
parallel oligoclonal IgG bands in the cerebrospinal fluid
and serum with identical number and intensity. The find-
ings support systemic immune activation. A color Doppler
scan of the blood vessels of the neck indicated a moderately
thickened intimomedial complex with no plaques. Carotid
and vertebral arteries of regular diameter and direction
were found. Transcranial color Doppler showed normal
findings on the anterior and vertebrobasilar blood flow.
Retroorbital ultrasound revealed regular hemodynamic
parameters in central retinal and ophthalmic arteries
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bilaterally. Clinical decision support of the temporal artery
neat was with no signs of temporal arteritis.

Detection of these mutations was performed using capil-
lary electrophoresis on an automatic sequencer (3500 Genetic
Analyzer; Thermo Fisher Scientific, Waltham, MA, USA).
The results were analyzed using Sequencing Analysis Software
v. 5.3.1. (Thermo Fisher Scientific). In our patient, the pres-
ence of a heteroplasmic mutation m.11778 G>A (MT-ND4) in
mitochondrial DNA analyzed from a peripheral blood sample
was shown. This confirmed the diagnosis of LHON.

Pulse corticosteroid therapy was administered for five
days at a dose of 1 g, after which there was a significant im-
provement in visual acuity. Visual acuity in both eyes was
improved to a maximum of 1.0 (200/200) and it was per-
manently maintained over the next two years of follow-up.

Written consent for publication of the article has been
obtained by the patient’s family member.

DISCUSSION

In the available literature, this is the first documented
LHON case demonstrating complete restitution of visual
acuity in both eyes with LHON.

Polymerase chain reaction amplification and sequenc-
ing of mitochondrial DNA regions containing muta-
tions m.11778G>A (MT-ND4), m.14484T>C (MT-ND6),
m.3460G>A (MT-NDI) have been shown to occur in about
90% of patients with LHON.

In a study by Mashima et al. [6], the effect of ideben-
one (Raxone; Santhera Pharmaceuticals Holding, Pratteln,
Switzerland) was monitored in patients with LHON.
Twenty-five (20.5%) of the 122 eyes had a recovery of their
visual acuity to > 0.2.

In a study by Newman et al. [7], among 695 patients
with LHON, in patients with the m.11778G>A mutation,
recovery of meaningful vision likely occurs in less than
20% of patients, irrespective of how recovery is defined,
and ultimate visual acuities of better than 20/200 are rare.

The m.11778G>A LHON patients treated with gene
therapy rAAV2/2-ND4 exhibited an improvement of vi-
sual acuity over more than four years after vision loss to
a degree not demonstrated in natural history studies [8].

Options for the effective treatment of hereditary optic
neuropathies have been a long time coming. The successful
launch of the antioxidant idebenone for LHON, followed
by its introduction into clinical practice, was an important
step forward. Nevertheless, other options, especially for a
variety of mitochondrial optic neuropathies, such as domi-
nant optic atrophy, are needed, and a number of pharma-
ceutical agents, acting on different molecular pathways, are
currently under development. These include gene therapy,
which has reached Phase III development for LHON [9].

Our case advocates that there is no secure treatment for
visual outcome in patients with LHON. In our experience,
introducing pulse corticosteroid therapy as soon as pos-
sible is highly recommended in LHON patients.

Conflict of interest: None declared.

www.srpskiarhiv.rs



736

REFERENCES

Priglinger C, Klopstock T, Rudolph G, Priglinger SG. Leber’sche
hereditare Optikusneuropathie [Leber’s Hereditary Optic
Neuropathy]. Klin Monbl Augenheilkd. 2019;236(11):1271-82.
Karaarslan C. Leber’s Hereditary Optic Neuropathy as a
Promising Disease for Gene Therapy Development. Adv Ther.
2019;36(12):3299-307.

Shemesh A, Sood G, Margolin E. Leber Hereditary Optic. 2021
Aug 22. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2021 Jan-.

Guy J, Feuer WJ, Porciatti V, Schiffman J, Abukhalil F,
Vandenbroucke R, et al. Retinal ganglion cell dysfunction in
asymptomatic G11778A: Leber hereditary optic neuropathy.
Invest Ophthalmol Vis Sci. 2014;55(2):841-8.

Kerrison JB, Newman NJ. Clinical Spectrum of Leber’s hereditary
optic neuropathy. Clin Neurosci. 1997;4(5):295-301.

Kalezi¢T. et al.

6.  Mashima, Kigasawa K, Shinoda K, Wakakura M, Oguchi Y. Visual
prognosis better in eyes with less severe reduction of visual acuity
one year after onset of Leber hereditary optic neuropathy caused
by the 11,778 mutation. BMC Ophthalmol. 2017;18;17(1):192.

7. Newman NJ, Carelli V, Taiel M, Yu-Wai-Man P.Visual Outcomes
in Leber Hereditary Optic Neuropathy Patients With the
m.11778G>A (MTND4) Mitochondrial DNA Mutation. J
Neuroophthalmol. 2020;40(4):547-57.

8. Newman NJ, Yu-Wai-Man P, Carelli V, Biousse V, Moster ML, Vignal-
Clermont C, et al. Intravitreal Gene Therapy vs. Natural History
in Patients With Leber Hereditary Optic Neuropathy Carrying
the m.11778G>A ND4 Mutation: Systematic Review and Indirect
Comparison. Front Neurol. 2021;12:662838.

9. Amore G, Romagnoli M, Carbonelli M, Barboni P, Carelli V, La
Morgia C. Therapeutic Options in Hereditary Optic Neuropathies.
Drugs. 2021;81(1):57-86.

NebepoBa xepeauTapHa ONTUUYKA HeyponaThja ca NOTNYHUM ONOPaBKOM BUAHE

OWTPUHE — NPBU NPUKaA3 6onecHuKa
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CAMETAK

YBop JlebepoBa xepeanTtapHa onTryka Heyporatuja (JIXOH) Tu-
nnyHo noraha mnahe Jbyae ca Behom npeBaneHLom Kog MyLLKa-
paLa, anv Moxe ce fecuTi 'y 1o KoM X1BOTHOM o6y 1 Takohe
Ko »xeHa. JIXOH HacTaje 360r myTaLuje y MUTOXOHAPWjAJTHO]
[OHK. KnacnuHo ce npe3eHTyje ca cy6aKyTHUM YHUNATEPANHIAM
ry6rTKOM B1Aa, AMCXPOMATOMNCUjOM Y LIPBEHO-3€/IEHOM CMEKTPY
1 LEHTPaHUM UNIN LeHTPOLeKaHUM CKOTOMOM. [pyro oko
00MYHO pa3Buja ClMYHe CUMMTOME 3a TP A0 LWEeCT MeceLu o
nouetka 6onectu.

Mpuka3 6onecHuKka bonecHrK cTapocT 55 roguHa Jowao
je Ha nperneg Kog Heyposora 20 faHa HAKOH U3HEHAAHOT ry-
6uTKa Buga. Ogmax je ynyheH Kao xutaH cnyyaj Ha KnuHuky
3a 0YyHe 6onecTu 360r U3HeHaHOT rybrTKa BuAa Ha 06a oKa.
Haj6osbe kopurosaHa BuHa OLWITPMHA Ha 06a OKa je n3Hocuna
4/60. VIHTpaoKynapHv NpuTUCaK je 6Mo HopmasnaH Ha 06a OKa.
Enem rnaBe onTnyKor HepBa je 61Mo NPKCYTaH Ha JECHOM OKY,

DOI: https://doi.org/10.2298/SARH210729087K

a Ha JIeBOM Ce HejaCHO OrpaHu1yaBasa riasa ONTUYKOr HepBa.
Tokom xocnuTanu3auuje je ypaheHo BuLIe Pa3NINUNTX KOH-
CyNTaTUBHYX Npernesa 1 4njarHoCTUYKNX NPoLieaypa, 3ajeqHo
ca nnabopaTopujcKoM aHanM3oM KpBWY 11 KOMMjyTePU30BaHUM
BUAHUM NosbeM. YpaheHa cy reHeTcKa TecTpara Ha JIXOH, kao
1 aHTMTeNa 3a AQ4, UMyHOCepOosorujy, BUPONorujy v iymoanHy
nyHKUujy. YpaheHn cy Takohe BU3yenHu eBoLypaHy NoTeHLmja-
nn — BE n ynTpa3syyHu npernes.

3aksbyuak Kop Haler 6onecHuKa je npoHaheHa xeTepona-
3mMaTcKa MyTaumja m.11778 G>A (MT-ND4) y MUTOXOHAPWjaHOj
OHK pobujeHom aHann3om y3opka nepudepHe Kpsu. Mperne-
[OM JOCTYIMHe NIMTepaType, 0BO je MPBY JOKYMEHTOBaHM ClyYaj
JIXOH Kojv nokasyje KomneTaH onopasak B/AHE OWTPUHE Ha
06a oka ca JIXOH.

KmbyuHe peun: JlebepoBa xepeanTapHa onTyKa Heyponatuja;
U3HEHaAHW rybuTak Braa; MUTOXoHApUjanHa myTaumja AHK
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SUMMARY

Currently, arterial hypertension is the most massive chronic non-infectious disease of mankind. It may
remain undiagnosed for years, provoking later complications, such as acute heart failure, cerebrovascular
stroke, myocardial infarction, renal failure, hypertensive retinopathy, or sudden death. Primary arterial
hypertension is more common, while secondary occurs in about 5-20% of cases. The recent studies have
shown that stress may be a core factor in the development of essential hypertension in some patients.
For the patients suffering from post-traumatic stress disorder, stress is the dominant etiological factor
that leads to the disease. It has been proven that chronic stress can affect blood pressure regulation and
endocrine-metabolic functions through the limbic-hypothalamic centers; therefore, it can affect the arte-
rial hypertension development. The strong association between stress and arterial hypertension has also
been confirmed in preclinical and animal studies. For the pharmacotherapy approach, the most important
are beta-adrenergic blockers, angiotensin-converting enzyme (ACE) inhibitors and AT1-receptor blockers
(sartans). As a second line treatment, calcium channel blockers, diuretics, alpha-adrenergic blockers, and
central antihypertensive agents may be required. The anxiolytics, such as benzodiazepines, should be

considered if chronic anxiety and psychosomatic disorders are present.
Keywords: stress; arterial hypertension; therapy; anxiolytics

INTRODUCTION

Arterial hypertension (AH) represents the most
common illness from the cardiovascular dis-
eases (CVD) group, and, according to the latest
data from the World Health Organization, 1.13
billion people worldwide are suffering from it,
while every fourth male and every fifth female
suffered from AH in 2015. In such context,
AH as a contributing factor of CVD is the
most massive chronic non-infectious disease
of mankind nowadays [1]. AH can be primary
and secondary; primary is far more common
(approximately 80-95%) and the cause is un-
known, while secondary occurs in about 5-20%
of cases and occurs as a consequence of other
illnesses [2].

AH represents the most common risk factor
for CVD. A study from March 2021 concluded
that even stage 1 hypertension defined by the
American College of Cardiology and American
Heart Association guidelines was independent-
ly associated with subclinical coronary athero-
sclerosis [3]. In the United States, considerably
higher prevalence of AH has been noted in
African Americans compared to other races.
Thus, in a recent study conducted on a com-
munity-based cohort of African Americans,
it was concluded that higher perceived stress

over time is associated with an increased risk
of developing hypertension [4].

Many organs participate in stress reactivity;
however, the essential role is played by the hy-
pothalamic-pituitary-adrenal (HPA) axis with
corticosteroid secretion, as well as the neuro-
vegetative system and the adrenal medulla with
consequent secretion of catecholamines [2, 5].

ARTERIAL HYPERTENSION AND STRESS

Stress has been noted in SCORE system as one
of the contributing factors to CVD risk in the
European Society of Cardiology / European
Society of Hypertension guidelines for 2018
(Table 1). Blood pressure (BP) represents a
circulatory parameter, which is controlled by
baroreceptors. When BP rises, it affects the
baroreceptors, which are most densely dis-
tributed in the bulbus of the carotid artery
and the aortic arch, and their main charac-
teristic is that they are sensitive to stretching.
Stretching caused by an increase in BP leads to
transmission of information by baroreceptors
along the vagal and glossopharyngeal pathways
toward the solitary nucleus in the brainstem,
which makes single and multiple neural con-
nections to pre-autonomic source nuclei in the
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Table 1. Risk modifiers that increase cardiovascular risk estimated by
the Systemic Coronary Risk Evaluation

Social deprivation, the source of many causes of cardiovascular
diseases

Obesity (according to the body mass index) and central obesity
(measured by waist circumference)

Physical inactivity
Psychosocial stress, including vital exhaustion

Family anamnesis of early cardiovascular disease (before the age
of 55 in men and before the age of 60 in women)

Autoimmune and other inflammatory disorders
Major psychiatric disorders

HIV infection treatment

Atrial fibrillation

Left ventricular hypertrophy
Chronic kidney disease
Obstructive sleep apnea syndrome

brainstem and also to the forebrain. These structures have
crucial role in regulating BP. Psychological stress has been
shown to reliably reduce baroreflex sensitivity, specifically
cardiovagal sensitivity [6].

Studies conducted on animal and human models have
found that the network of cortical areas, limbic system and
brainstem plays an important role in generating and regu-
lating stress-provoked cardiovascular reactivity. It should
be noted that from the pathophysiological aspect, stress-
induced cardiovascular reactions are a consequence of
changes in the sympathetic and parasympathetic nervous
systems as well as in the HPA axis, which act on the heart
and vasculature. Recent research has shown that higher
levels of amygdala activity in rest predict the development
of CVD over a period of 3.7 years. Increased amygdala
activity is associated with changes in immune activity,
and also with arterial inflammation and perceived stress,
which provides evidence of potential pathways that sup-
port the development of CVD [7]. An animal model study
published this year also confirms the link between stress
and AH, with the very interesting conclusion that V1a and
V1b receptors for vasopressin within the paraventricular
nucleus contribute to hypertension in male rats exposed
to chronic mild unpredictable stress [8].

The function of the HPA axis can be evaluated by mea-
suring cortisol in the blood, saliva or urine. The recent data
suggests the measurement of cortisol levels in the hair as a
new biomarker of long-term HPA axis activity [9]. Some of
the mechanisms that explain the development of cortisol-in-
duced hypertension include its mineralocorticoid action in
the form of sodium retention, then the expansion of plasma
volume and inhibition of vasodilatory hormones [9]. There
are several studies that have studied the ways in which stress
can affect the epigenetic regulation of the HPA axis, so one
of them states that DNA methylation of genes involved in
the regulation of glucocorticoids is associated with AH and
subclinical atherosclerosis [10]. Short sleep and discontinu-
ous rest, which are often found in women with depression,
disrupt balance of the sympathetic and parasympathetic ner-
vous system and are associated with hypersecretion of cor-
tisol, thus increasing heart rate and BP [11]. Furthermore,
it is concluded that the intestinal microbiome disturbance,

‘ DOI: https://doi.org/10.2298/SARH210323066N
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which can be a consequence of stress, is associated with AH,
CVD, and metabolic diseases [12].

A study by Rao et al. [13] demonstrated that adrener-
gic polymorphism affects the human response to stress,
and thus BP levels and catecholamine secretion are in-
fluenced by genetic variation of the adrenergic pathway
encoding catecholamine synthesis, specifically a step that
limits the rate of synthesis, which is the enzyme tyrosine
hydroxylase, or a genetic polymorphism for the said en-
zyme. Arosio et al. [14] proved the existence of influence
of mental stress on AH, but also the protective effect of
AT1-receptor blockers on noradrenergic and adrenergic
stress in hypertensive individuals.

The studies concerning stress and AH have been also
conducted in animal models. Earlier publications have al-
ready established a cause-and-effect relationship between
posttraumatic stress disorder (PTSD), where stress is the
dominant etiological factor leading to the disease and AH.
This was also confirmed in a recent study by Xue et al. [15].

PHARMACOLOGICAL ASPECTS

The specificity of stress-induced AH is that in addition
to antihypertensive therapy, drugs that affect the patient’s
mental status, such as anxiolytics, may be recommended.
There are non-pharmacological forms of treatment in
the form of psychological support and psychotherapeu-
tic techniques (relaxation techniques, stress management
techniques, suggestion techniques, positive thinking and
visualization techniques) [16]. For the pharmacological
measures, there are several groups of antihypertensive
drugs available. The most important ones, when treating
stress-induced AH, are beta-adrenergic blockers, angioten-
sin-converting enzyme (ACE) inhibitors and AT1-receptor
blockers (sartans). In case of resistant AH, calcium channel
blockers, diuretics, alpha-adrenergic blockers, and central
antihypertensive drugs may be required. Moreover, some
studies recommend that patients with impaired autonomic
activity and stress-induced AH be genetically profiled in
relation to adrenergic pathways, and if a genetic risk is
identified, it is considered that these patients would benefit
from sympatholytic therapy [13]. The type of sympatho-
lytic therapy most frequently mentioned in the literature
recently is renal denervation. It is a minimally invasive
therapeutic method based on catheter radiofrequency
(although ultrasound or alcohol injection may be used)
ablation of afferent and efferent renal sympathetic fibers,
which is usually reserved for severe AH resistant to phar-
macological treatment and AH with concomitant chronic
renal failure, although it has recently been suggested to
expand the indications to uncomplicated AH [17, 18, 19].
The first study that proves the reduced efferent renal sym-
pathetic innervation after chemical renal denervation in
humans, as well as the positive effects of this procedure on
AH, was published in March 2021 [20].

Beta-adrenergic receptor blockers are not the first in line
for antihypertensive therapy, due to the lower antihyper-
tensive effect compared to some other antihypertensives,
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because of the negative chronotropic effect on the myocar-
dium, which is not desirable in all hypertensive patients,
as well as due to the effect on beta2-adrenergic receptors
in non-selective blockers, thereby reducing insulin secre-
tion. However, for stress-induced AH, in addition to the
antihypertensive effect, beta-blockers also have an effect
on reducing tachycardia, which is almost always present
in these patients. These drugs antagonize the action of
catecholamines and partially lead to the patient’s relaxation
and stress reduction.

The effect of ACE inhibitors is reflected in arterial and
venous dilatation, reduction of peripheral vascular resis-
tance, increase in minute volume, effort tolerance, the ex-
cretion of sodium and water by the kidneys, preventing the
proliferation of the smooth muscle cells, reduction of the
left ventricular hypertrophy. They have an important role
in AH therapy, but also in cases of stress-induced AH [15].
The indications spectrum of AT1-receptor blockers (sar-
tans) is identical to ACE inhibitors. They are introduced
into therapy in case of intolerance to ACE inhibitors; dry
cough as a consequence of bradykinin action caused by
the action of ACE inhibitors, or reduced ACE inhibitors
efficiency in situations of elevated plasma renin. The jus-
tification of their use in stress-induced hypertension can
be found in the conclusion of the study by Arosio et al.
[14], where it has been shown that AT1-receptor blockers
act protectively in noradrenergic and adrenergic stress in
hypertensive patients.

Calcium channel blockers lead to smooth muscle arter-
ies cells relaxation, vasodilation, reduction of peripheral
vascular resistance, and lowering BP. However, these drugs
are not the first in line when treating stress-induced hy-
pertension. It is similar in regard to diuretics and alpha-
blockers, which have no significant application in this case,
except when dealing with resistant stress-induced AH.

The use of anxiolytics should be considered only in the
case of chronic anxiety and psychosomatic disorders. There
are studies that indicate a favorable impact of GABAergic
systems’ modulation in the treatment of anxiety with re-
lated CVD [21]. Benzodiazepines, as positive GABAergic
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modulators, are often prescribed with the internal medi-
cine therapy and added to the treatment of chronic hyper-
tension. Both quantitative and qualitative consumption
data have confirmed this in practice [22]. The advantages
of benzodiazepines are a relatively safe pharmacological
profile and a low risk of serious side effects; however, they
can produce tolerance and dependence after long-term
treatment. The hypertension pharmacotherapy guidelines
do not recommend routine use of benzodiazepines except
when associated with psychiatric comorbidities. Especially
in the older population, simultaneous use of benzodiaz-
epines has been shown to increase the risk of limb frac-
tures and injuries, as well as reduced cognitive abilities
[23]. Some recent experimental studies have indicated that
certain benzodiazepines, like midazolam and diazepam,
can be considered. It has been shown that midazolam in-
duces arterial blood vessels vasodilation, most likely by
voltage-gated calcium channel modulation, while diaz-
epam exerts its effect by alpha-1 receptor modulation [24,
25]. However, their efficacy has neither been confirmed by
meta-analyses nor by long-term follow-up studies.

CONCLUSION

Nowadays, AH represents the most widespread, non-in-
fectious disease of mankind. Chronic stress represents an
increasingly common etiological cofactor, while in some
situations it is the main cause of AH. Thus, it is necessary
to consider and evaluate the presence of stress in the mod-
ern treatment. The decision which pharmacological agents
shall be introduced into therapy depends on comorbidity,
other CVD risk factors, and the patient’s age. There is a
need to primarily introduce beta-adrenergic blockers, ACE
inhibitors, or sartans for the stress-induced AH, while the
use of anxiolytics should only be considered if chronic
anxiety and psychosomatic disorders are present.
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Crpec v apTepmjcka xunepTeHsuja — og natodusmnonoruje o papmakonormje

Hematba HeHesunh', \Panommp MaTyHOBMh\Z, OrtbeH lNynem?, ViBnua Hypuh?, JacHa JaHuuh?, JaHko Camapynh®*

'BojHoMeMLMHCKa akafemuja, KnuHuKa 3a eHgokpuHonorujy, beorpag, Cpbuja;

’BojHoMeaMLMHCKa akageMuja, KnHuka 3a kapgronorujy, beorpag, Cpbuja;

*YHusep3uTet y beorpagy, MeanunHcki dakynteT, KnuHuKa 3a Heyponorujy v ncixujatpujy 3a fely n omnaguty, beorpag, Cpbuja;
*YHneep3utet y beorpagy, MeguunHcku dakyntet, MHCTUTyT 3a dapmakonorujy, KnuHnuKy dapmakonorujy v tokcukonorujy, beorpag, Cpouja

CAMETAK

ApTepujcka xmnepTeHsuja je AaHac HajMacoBHMja XPOHUYHA
He3apa3Ha 6oniecT YoBeyaHCTBa. Moxe ocTaT HefujarHoOCTH-
KOBaHa rof1Hama, LITO 13a3rBa KacHuje Komnavkauuje, nonyT
aKyTHe cpyaHe NHcyduLmjeHLmje, MoXAaHOT yaapa, MHdapK-
Ta MrYoKapaa, 6ybpexHe nHcybuLmjeHurje, XunepTeH3nBHe
peTuHonatuje unu n3HeHagHe cmpTu. lNpumapHa apTepujcka
XunepTeH3uja je yewha, AOK Ce CEKyHaPHa jaB/ba y oko 5-20%
cnyyajeBa. HefaBHa nctpaxuatba Cy Mokasana aa cTpec Kog
HeKux nauunjeHata Moxe 6UTK KIbyuHU PpaKkTop y pa3Bojy
eceHuujanHe xmnepTteHsunje. Koa naunjeHata Koju nate of
NocTTpaymMaTcKor cTpecHor nopemehaja, CTpec je AOMUHaHT-
HY eTVONOLWLKM $paKTop Koju JoBOAW Ao bonecTu. [lokazaHo
je Aa XpOHUYHM CTPeC MoXe Aa yTU4e Ha perynauujy KpBHOr
NPUTUCKA, EHAOKPYHE 1 MeTabonnyke GyHKLMje myTem nMm-
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6MUYKO-XMMOTaNaMUYKMX LieHTapa U CaMMM TUM [ia yTUYe Ha
pa3Boj apTepujcke xvnepTeH3uje. CHaXkHa NMoBe3aHOCT CTpeca
1 apTepujcKe XunepTeH3mje NoTBphHeHa je y NPeTKINHNYKIM
CTyAnjaMa 1 UICMUTMBAbYIMA Ha X1BOTUHaMa. 3a dapmakoTepa-
MWjCKM NPUCTYN HajBaXHWjU1 Cy GeTa-aApeHeprnyKy 6rokatopu,
VHXMOUTOPU EH3VIMA KOj1 KOHBEPTYje aHTMOTEH3VH 1 61oKaTo-
pv pevuenTopa AT1 (captaHu). Kao gpyra nuHuja Tepanuje mory
ce KOpUCTUTK 6TIOKAaTOPW KanLWjyMOBUX KaHana, AnypeTuum,
anda-agpeHeprnyKky 61oKaTopy U LEHTPASTHW aHTUXUMEPTEH-
31BW. YBoherbe aHKCMONMTUKa, NomyT 6eH3oamasennHa, Tpeba
Pa3MOTPUTH Y CITyYajy XPOHUYHE aHKCMO3HOCTM M MCMXOCOMAT-
ckor nopemehaja.

KrmbyuHe peun: cTpec; aptepujcka xunepTeHsuja; Tepanuja;
aHKCcMonuTMLUm
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