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Abstract

Introduction: Malignant hypertension is high blood pressure twahes suddenly and quickly. We attempted to review
the clinical and fundus findings in patients witlhlignant hypertension (MHT). The lower (diastolldpod pressure
reading which is normally less than 80 mmHg, igfabove 130 mmHg (240/140mmHg). Malignant hypsitanmay
present with retinopathy, choroidopathy, and opteuropathy. Optical coherence tomography is aivelgt new
imaging technique for evaluating retinal thicknass the location of pathologin patients with malignant hypertension.
Material and M ethods: A retrospective observational study was carriethendepartment of ophthalmology comprising
two groups based on history of history of hyperi@mggroupl)and no history of hypertension (group2je charts and
fundus photographs of patients with hypertensitenopathy from 2010 to 2015 was studied. Data dfepés were
included when their color photographs of the fundiese judged to indicate hypertensive retinopatradg Il or IV.
There had to have been at least 1 high blood preessading recorded in the chart during the pewbdn the symptoms
occurred Results: Twenty patients were included in our study. Pasemere divided into 2 groups according to whether
or not they had a history ofhypertension. Groupndluded 8 patients with no hypertension history,levigroup 2
included 12 patients with a known hypertensiondnist In group 1, Malignant hypertension was diagmbdy an
ophthalmologist in 8 patients, in which 4:4 M:Fioaénd In group 2 , 12 patients of malignant hygeston, in which
M:F ratio being 3:9.There were no significant diffieces in age, or systolic and diastolic blood suress. There were
more complications such as renal failure and strokegroup 2 patientsConclusion: Funduscopy has decisive
significance in the diagnosis and monitoring of MHM order to accurately diagnose and achieve eamhrol of this
critical condition, a detailed fundus examinatiow dlood pressure monitoring are mandatory.
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| ntroduction

Malignant hypertension is a known complication of
hypertension. Primary or secondary hypertension due
torenal or nonrenalcauses can be complicated by
development of papilloedema and has a
malignantcourse.Aggressive drug therapy with dialys
improves the prognosis in these patients.[1].
Ocularmanifestations of systemic hypertension are
common and result in vascular compromise at thel lev
of the retina, the choroid, or the optic nerve. Baaver
Dam Eye Study estimated that 10.7% of hypertensive
patients over the age of 40 have hypertensive

retinopathy and over a 5-year follow-up period, 606
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those who had normal retinal

hypertensive retinopathy [2].

exams developed

Hypertensive retinopathy is the most common ocular
sign of hypertension and is a result of the breakdof

the inner blood-retinal border. It is characterizey
retinal arteriolar attenuation, so-called coppetingi of

the retinal arterioles caused by sclerosis and
hyalinization of the vascular wall, arteriovenous
crossing changes (‘nicking’), cotton-wool spotsd am
advanced cases, retinal arteriolar exudation legttira
macular star [3]. Hypertensive optic neuropathjess
common and occurs when retinal ischemia causes
swelling of the retinal ganglion cells. These célésrel
from the inner retina and combine to form the optic
nerve. Swelling in the optic nerve leads to optcve
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head elevation and flame-shaped hemorrhages [3].
Hypertensive choroidopathy, seen in combinatiorh wit
retinopathy and also known as hypertensive
chorioretinopathy, is caused by fibrinoid necrasfishe
choroidal arterioles and is characterized by
hypoperfusion of the choriocapillaris (best seerthwi
fluorescein angiography), break down of the retinal
pigment epithelial cells causing hypopigmenteddesi

(Elschnig spots), and subsequent serous retinal
detachments [4].
Hypertensive  choroidopathy is an uncommon

manifestation of hypertension seen in young patient
secondary to an acute increase in blood pressiirdq5
predilection for younger patients is not well ursteod
but thought to be related to elasticity and pligpibf
younger blood vessels . The choroid is uniquely
susceptible to acute rises in blood pressure dubeo
structure of this vascular network. The vesselghef
choriocapillaris branch at right angles, leavingnh
more susceptible to acute blood pressure changes th
the more acute branching vessels of the retind.[5,7

The dramatic findings of hypertensive
chorioretinopathy are associated with poor visuad a
systemic prognosis due to their association with
systemic illnesses seen in young patients with eacut
rises in blood pressure: toxemia of pregnancy, Irena
disease, pheochromocytoma,andhypertensive
emergency [8,7]. However, no published reports of
incidence rates among patients with these systemic
diseases exist in the literature. We report the cdsa
patient with hypertensive emergency whose primary
symptom was vision loss due to hypertensive
choriretinopathy.

The object of this study was to review the cliniead
fundic manifestations in Malignant hypertension
patients with new onset or acute exacerbation afrah
hypertension. The investigation also sought to
determine if funduscopy has decisive significancéie
diagnosis of MHT. So we searched for patients
withMalignant hypertension, before thetarget organ
damage had occurred or during early progressioenwh
patients complained of such manifestationsof tinelfis

as an acute or sub-acute decrease in vision. Wmis,
hope to be able to suggest early intervention$lood
pressure control.

Material and Methods
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The present study was a retrospective observational
study conducted in the Department of ophthalmology,
Index Medical College, Indore, MP. Twenty patients
were included in our study. Patients were divid#d 2
groups according to whether or not they had a higib
hypertension.

Period of study- 2010-2015

Inclusion criteria-

1. Grade lll or IV hypertensive retinopathy

2. There had to have been at least 1 high bloosspre
reading recorded in the chart during the periodmithe
symptoms occurred.

Exclusion criteria- diseases as diabetes mellitus,blood
dyscrasia, and autoimmune and infectious diseases
which can mimic the fundus findings of MHT

Collection of data- we retrospectively reviewed the
chart and fundal photographs of patients with
hypertensive retinopathy from 2010-2015. All paten
had visited an ophthalmologic clinic with the chief
complaint of blurred vision.Data of patients were
included when their color photographs of the fundus
were judged to indicate hypertensive retinopattadgr

Il or IV by an experienced ophthalmologistand
undergone visual acuity examination.There had teha
been at least 1 high blood pressure reading reddrde
the chart during the period when the symptoms
occurred. Data were excluded from patients withhsuc
diseases as diabetes mellitus, blood dyscrasia, and
autoimmune and infectious diseaseswhich can mimic
the fundus findings of MHT.

Grading and staging of hypertensive retinopathy-

K eith-Wagener-Barker classification (1939)

Patients were grouped according to their
ophthalmoscopic findings. As such, this was thet fir

system to correlate retinal findings with the

hypertensive disease state. Classifications are as
follows:

e Group 1- Slight narrowing, sclerosis, and tortuosit
of the retinal arterioles; mild, asymptomatic
hypertension

e Group 2- Definite narrowing, focal constriction,
sclerosis, and AV nicking; blood pressure is higher
and sustained; few, if any, symptoms referable to
blood pressure
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* Group 3 - Retinopathy (cotton-wool patches,
arteriolosclerosis, hemorrhages); blood pressure is
higher and more sustained; headaches, vertigo, and
nervousness; mild impairment of cardiac, cerebral,
and renal function

e Group 4 - Neuroretinal edema, including
papilledema; Siegrist streaks, Elschnig spots; dloo
pressure persistently elevated; headaches, asthenia
loss of weight, dyspnea, and visual disturbances;
impairment of cardiac, cerebral, and renal function

Scheie classification (1953)

Staging under this system is as follows [9]:

» Stage 0 - Diagnosis of hypertension but no visible
retinal abnormalities

e Stage 1 - Diffuse arteriolar narrowing; no focal

Research Article

» Stage 4 - Retinal edema, hard exudates, optic disc
edema

The Scheie classification also grades the lightexef

changes from arteriolosclerotic changes, as foll@ks

* Grade 0 - Normal

e Grade 1 - Broadening of light reflex with minimal
arteriolovenous compression

» Grade 2 - Light reflex changes and crossing changes
more prominent

» Grade 3 - Copper-wire appearance; more prominent
arteriolovenous compression

Statistical Analysis-Statistical analysis was done by
calculation of range, median, mean, standard dewiat
percentage, odds ratio, chi square test and p value

constriction

» Stage 2 - More pronounced arteriolar narrowing with
focal constriction

» Stage 3 - Focal and diffuse narrowing, with retinal
hemorrhage

Statistical software: The statistical software SPSS 10.0
was used for the analysis of the data and Microsoft
word and excel have been used to generate graphs,
tables etc.

Results

Twenty patients were included in our study (TableThere were 8 males and 12 females. The patieaits divided into
2 groups according to whether or not they had hiof hypertension.

Group 1 (cases 1 to 8) included 8 patients withhistory of hypertension, while group 2 (cases 2® included 12
patients with a known history of hypertension. Bges ranged from 12 to 47 (mean, 31.2) years inpgtoand 22 to 56
(mean, 43.1) years in group 2.Systolic blood pnesstanged from 163 to 228 (mean, 206) mmHg ingiband 160 to
249 (mean, 196) mmHg in group 2. Diastolic bloodssure ranged from 100 to 160 (mean, 143) mmHgadupyland
90 to 156 (mean, 115) mmHg in group 2. Patientgrisup 2 had a hypertension history with or withoeteiving
medication for it. There were no significant difeces in ages, or systolic and diastolic bloodqures between the 2
groups. Case 6 (group 1) developed renal failuneohth after Malignant hypertension was diagnosétdpagh he was
admitted for intensive medical blood pressure @inffwo patients in group 2 experienced cerebratubar accidents
during the period when Malignant hypertension wiag thosed. Case 7 developed a central retinalyastaiusion (OS)
contemporaneously with Malignant hypertension beliaginosed. P value was more than 0.5 which wasignificant.
Table No 1. Demographic profile of groups

Group 1 Group 2 p value (student’s t-test)
No. of Cases 8 12
Mean Age(yrs) 31(12-47) 43(range, 22-56) 0.576
Mean Systolic 206(range,160-128) 196(range,160-249) 0.543
Pressure(mmHg)
Mean Diastolic 140(range,100-180) 115(range,90-156) 0.460
Pressure(mmHg)
Gender(M/F) 4/4 3/9
Etiology(No.) Essential Hypertension Essential Hypertension(3)

4

Renal Disease(3) Renal Disease(4)

Pheochromocytoma(1) Pheochromocytoma(1)

Pregnancy Induced Pregnancy Induced

Hypertension(1) Hypertension((3)
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Group 1[8] Groupii[12] P value (student’s t
test)
Clinical features 7 12 0.56
Visual acuity decreased 5 7 0.6
Fundal changes- retinopathy gd |IB 12 0.7
&1V

Table No. 2 shows that out of 8 patients in grouphlad clinical features of malignant hypertensidrile all patients in
group Il had features of malignant hypertensiorsudl acuity decreased in 5 patients in group 1apdtients in group
Il.on fundus examination all patients had gradelWhypertensive retinopathy. P value >0.5 whickswot significant.

Discussion

A hypertensive emergency is defined as a sudden
increase in systolic and diastolic blood pressure
associated with end organ damage of the central
nervous system, the heart, or the kidneys, andcalin
evidence that a life-threatening event is present o
nearly at hand[10]. Ahemd et al.[11] investigatbe t
clinical features and survival rate of 200 conseeut
patients with malignant hypertension and acceldrate
hypertension and with fundus lesions of grade 3},or
and they concluded that malignant and accelerated
hypertension were the same disease with similarceli
features and prognosis, similar to our study.

Shukla et al[12] found that the association between
serous retinal detachment of macula (SRD) in
hypertensive retinopathy (HTR) and malignant
hypertension has been reported. This cross-settiona
study included 14 consecutive patients on treatrfent
hypertension, who were referred for ophthalmic
evaluation and were found to have macular SRD,
documented by optical coherence tomography. All
underwent systemic evaluation for hypertensiveustat
and to rule out other associated/similar diseasels as
diabetes, coagulopathies, lupus etc. The meanfape o
patients was 44.35 +/- 15.5 years; the mean best-
corrected visual acuity was 6/12. All had grade 3-4
HTR; 10 patients had bilaterally symmetrical
retinopathy (grade 3 or 4); 4 had asymmetric fundus
changes. Systemically, every patient was foundatgeh
malignant hypertension. The mean systolic and aliast
pressures were 208.57 +/- 32.78 and 117.86 +/- 14.2
mm Hg, respectively. SRD predicted malignant
hypertension more consistently than papilledema (P
.0132). The presence of macular SRD in a hypentensi
patient may serve as an indicator of malignant
hypertension.
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Hypertensive emergencies and urgencies are imgortan
causes of morbidity and mortality. Malignant
hypertension is a hypertensive urgency charact:tize
grade IlI/IV retinopathy and widespread endothelial
damage[13]. Steinegger et al [14] investigatedtypes

of symptoms and ocular lesions observed
with ocular fundus examination, ocular fundus
photography, fluorescein angiography and optical

coherence tomography in a small case series of 7
patients with malignant hypertension.thay foundt tha
the Median systolic blood pressure (BP) was
205mmHg+21. Median diastolic BP  was
150mmHg+16. Decrease in visual acuity (6/7 patients)
and scotoma (5/7) were the main symptoms and
Elschnig spot, flamed shaped haemorrhage, serous
retinal detachment, cotton wool spots and optiocv@er
oedema were the five most frequently observed masio

A regression of lesions was observed after thex#py
systemichypertension.

In order to remind ourselves of the importance arfye
detection and intervention with acute hypertension
before definite target organ damage occurs, we
reviewed the clinical and ophthalmologic findingé o
patients with malignant hypertension.

According to the WHO classification, patients were
included in our investigation when the observedesev
hypertensive retinopathy was in stages Il or \heT
systolic pressure in these patients should be hitytaa
160 mmHg, and the diastolic pressure higher than 90
mmHg. Hermann and Schubert reviewed past
ophthalmologic studies and reported that the most
frequently used definition of high blood pressused

in those studies was an elevated systolic bloodspre

of 160 mmHg or higher, or a diastolic blood pressoir

95 mmHg or higher, in the absence of antihypertensi
medicine [15-18]. Patients may visit ophthalmoltgis
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with symptoms that include reduced visual acuity
secondary to either hypertensive retinopathy,
choroidopathy, or optic neuropathy, or because of
cortical disease causing transient loss of colsion,
visual hallucinations, and ocular motility disorsfd9].)
Heidbreder et al. found that severe hypertensive
retinopathy was observed in patients with renal
hypertension, especially in focal segmental scleros
and membranoproliferative glomerulonephritis [20].

There is no definition for typical "malignant
hypertensive retinopathy" (MHR). Hayreh et al.[21]
distinguished retinopathy, choroidopathy, and optic
neuropathy based on an animal model of malignant
renal arterial hypertension[21]. Retinopathy appdar
significantly earlier than did either choroidopatby
optic neuropathy. Hayreh et al. also described Ifoca
intraretinalperiarterial transudates (FIPTs) as the
specific retinal lesion of MHT [22].

As studied by Browning et al[23] the worst visual
prognosis was associated with the highest presented
blood pressure, the worst visual acuity at presiema
and the longest duration of symptoms. It is likéiat

the visual prognosis is affected by factors pres¢iihe
time of presentation. So, early recognition is etaé
[23]. BV mittal et al[24] studied the Fortythreeses
presenting with malignant hypertension (diastolic
pressure above 120 mm Hg associated with a grade IV
change of retinopathy) were selected for this study
Nine cases presented for the first time with
hypertension and were detected to have malignant
hypertension.In 21 cases hypertension was detézsed
than a year ago while in 10 cases preexisting
hypertension was present for more than a year,
maximum duration being 10 years. Thirtysix casesewe
males. The age range was 10 years to 55 years, with
maximum number of patients being in the 26 - 50ryea
age group. On analysing the clinical data, olige@nu
(86.04%), cardiac failure (58.1%), decreased vision
(32.5%), and headache (25.5%) were the main
presenting symptoms.

Similar to our study Yi-HaoChenet al [25] studied
Fourteen patients were included in our study. Rtgie
were divided into 2 groups according to whethenatr
they had a history of hypertension. Groupl incluéed
patients with no hypertension history, while gro2p
included 8 patients with a known hypertension histo

In group 1, MHT was diagnosed by an ophthalmologist
in 4 patients, and the other 2 patients were refiefrom

the Gynecology and Nephrology Departments. Between

International Journal of Medical Research and Review

Research Article

the 2 groups, there were no significant differenites
age, or systolic and diastolic blood pressures.r&he
were more complications such as renal failure and
stroke in group 2 patients.

Conclusion

Hypertensive retinopathy is a common complicatibn o
systemic hypertension and it can be the harbiner o
potentially life-threatening hypertensive emergency
with end-organ damage. Choroidal involvement in the
setting of hypertensive emergency is usually the sif

an acute, dramatic increase in systemic blood press
in a young person. It can be the presenting sign of
undiagnosed hypertensive emergency or even a a&sult
potentially life-threatening, secondary causes of
systemic hypertension. An ocular fundus exam is
imperative in any patient with concomitant visual
symptoms and elevated blood pressure.

These data suggest that retinopathy and retinatdialer
narrowing are common in people with hypertension.
Further longitudinal study is necessary to evalih&e
public health significance of these retinal lesions
regarding possibly increased risk of renal and
cardiovascular disease.
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