
66(2016) 4

MITTEILUNGEN KLOSTERNEUBURG

www.mitt-klosterneuburg.com

2 Apr 2016

Our experience of the peri-ocular injection of Bevacizumab (Avastin) to 

the patient with malignant hypertension and grade III retinopathy in 

Taiwan 

Hsieng-Kuo Chin
1
,
 
Shang-Min Yeh

2 
,
 
John Ching-Jen Hsiao

3
, Kuang-Jen Chien

4
, 

Chien-Wei Huang
5
, Cheng-Hui Lin 

5
,
 
Wen-Yen Chang

1
, Chi-Ting Horng

6,*
  

1. Department of Surgery, Kaohsiung Armed Forces General Hospital, Kaohsiung, 

Taiwan, ROC.  

2. Department of Optometry, Central Taiwan University of Science and Technology, 

Taichung 40601, Taiwan. 

3. Department of Optometry, Chung Shan Medical University, Taichung 40201, 

Taiwan 

4. Department of Pediatrics, Kaohsiung Veteran General Hospital, Kaohsiung, 

Taiwan, ROC.  

5. Department of Medicine, Kaohsiung Armed Forces General Hospital, Kaohsiung, 

Taiwan, ROC. 

6. Medical Educational Center, Kaohsiung Armed Forces General Hospital, 

Kaohsiung, Taiwan, ROC.  

h560411@ms5.hinet.net 

Corresponding author 

Chi-Ting Horng MD., MS.. 

Postal address: Medical Educational Center, Kaohsiung Armed Forces General 

Hospital. No.2 Jhong-Jheng 1
st
 Rd. District of Lingya, Kaohsiung City, Taiwan, 

ROC.  

Telephone: 866-7-7494972  

 

Abstract 

Purpose: To report a patient with malignant hypertension (200/160 mmHg) , ocular 

hypertension (30mmHg) and grade III hypertensive retinopathy induced from 

long-term near-distance working (12 hours/ day) without adequate relaxation for at 

least 3 months.   

Case Report: A 22 female girl came to our hospital because of headache, periocular 

pain and blurred vision for 2 weeks since October 2015. To our surprise, her BP 

revealed 200/160 mmHg in stable condition. She is a slender official lady and denied 

any family and taking special medication history. Her intraocular pressure (IOP) was 

within 28-30 mmHg and the best-corrected visual acuity (BCVA) was only 6/30 

because of hypertensive retinopathy (Grade III) in both eyes. Immediately, she 

received two doses of avastin injection and focal laser treatment to decrease the 

edema and enhance the absorption of retinal hemorrhage within one month. Six 

weeks later, her BCVA returned to 6/6 without complication. According to our 

previous studies, IOP may reach 3 mmHg/hour without enough rest. Moreover, the 

summative effects is significant that when the working distance is less than 30 cm for 

8 hours without relaxation. Hence, the increasing 24 mmHg would be created. In 
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other word, when you got off day after 8 hours, you would possibly have the IOP 

above 44 mmHg (20mmHg baseline + added 24 mmHg). Similarly, you used the 

smartphone over time, and the troublesome disaster may come. It’s evidence that 

associated higher IOP may damage the ocular structure and further result in 

glaucoma, various stages of hypertension, and even stroke.  

Conclusion: Long-term short-distance reading or playing smartphone may block 

aqueous humor outflow and create higher IOP. Hence, further induced the advanced 

hypertension and hypertension retinopathy may impact the vision and even life. 

Therefore, we strongly suggested that you had better close your eyes and message 

the periocular region combined with hot compression may be benefit for ocular strain. 

It is an interesting that the case  is the first one repot about playing smartphone 

resulting in hypertensive crisis and grade III hypertensive retinopathy in the world,            
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Introduction  

Hypertension affects from 20% to 30% of the world population. Blood pressure 

(BP) is the most consistent and power predictor of stroke. Hypertension results in a 

myriad of pathologic changes renal, neurologic, and ocular systems, in addition to 

the vascular system
1,2,3,4

. Hypertension is considered as a chronic disease; however, it 

may impact the life quality and even human life. For example, severe elevations in 

blood pressure within a short time are known to result in left ventricular hypertrophy
5
, 

congestive heart failure, cerebrovascular disorders (i.e., ischemic heart disease, 

congestive heart failure), stroke 
6,7,8,9,10,11

, peripheral arterial disease, obesity, 

metabolic syndrome (BMI > 30) and acute neurologic symptoms (i.e. hypertensive 

encephalopathy, spinal cord edema, cerebral edema, renal failure, uremic process, 

and even posterior reversible leukoencephalopathy syndrome)
12,13,14

. The 

anti-hypertensive and well-planned strategies are available to achieve the gold of 

mental health and lifestyle modification
15

. At present, systemic hypertension affects 

approximately 78 million adults in the United States, with only 53% of those 

carrying this diagnosis. The ocular manifestations of systemic hypertension are very 

common and easily result in vascular compromise at the level of the retina, the 

choroid, or the nerve
1
. Hypertension crisis are divided into hypertensive urgencies 

and emergencies. Together they form a heterogeneous group of acute hypertensive 

disorders depending on the presence of type of target organs involved. Despite better 

treatment options for hypertension, hypertensive crisis and its associated 

complications (e.g. renal failure) remain relatively common
1
. For example, the 

Beaver Dam Eye Study (a large base of hypertensive studies) estimated that 10.7% 

of hypertensive patients over the age of 40 have hypertensive retinopathy and over a 

5-year follow-up period 6% of those who had normal examinations developed 

hypertensive retinopathy
2
. 

Hypertensive retinopathy is the most common ocular sign of hypertension and is 

a result of the breakdown of the blood-retinal barrier. It is characterized by retinal 

arteriolar attenuation and is a result of the breakdown of the inner blood-retinal 

border. Oxidative stress and free radicals theory may be the pathogenesis of the 

hypertension
61

. Some victims were associated with obesity and metabolic 

syndrome
62

. It is interesting that long-term effects of weight-reducing drugs in 
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people with hypertension
63

. However, the etiologies of 90-95% of the hypertension 

are unknown. In the ophthalmic field, we could find that the morphology of 

hypertensive retinopathy, for example, retinal arterioles attenuation (copper wiring of 

the retinal arterioles caused by sclerosis and hyalinization of the vascular walls), 

arteriovenous crossing changes (nicking; AV crossing), cotton wool spots, and the 

advanced cases, retinal arteriolar exudation leading to macular edema and even scar 

formation which is one reason of blindness. Now Keith’s classification is very 

popular and characterized by flame-shapes hemorrhages (grade III) and optic nerve 

edema (papilledema) (grade IV). Because of the critical stages, we can use the 

non-mydriatic ocular fundus photography to capture advanced malignant retinopathy 

as real time when patients complained about headache and the diagnosis of brain 

lesion was highly suspected to find papilledema or retinal disorders.
22,38

. Why did we 

must have make the decision in staging of the hypertensive retinopathy? The answer 

is that the stages of hypertensive retinopathy give us the correct guild-line and 

medical decision for diagnosis and treatment 
64

. For example, the occurrence of 

grade III and grade IV hypertensive retinopathy may result in end-organ damage and 

even mortality and healthcare utilization. The advanced hypertensive retinopathy 

may bring about decreased vision and even blindness. Therefore, how to control the 

elevated BP becomes very important. For example, Cao and his workers 

demonstrated that any prescription for preventing and treating from stroke is 

essential. Besides, to give up the smoking habit may benefit hypertension and its 

associated complication
65

. Januszewicz et al. also reported that the role of the 

activation of the renin-angiotensin-aldosterone system and endothelial dysfunction in 

the pathogenesis of malignant hypertension has been well described. Besides, 

prognosis and survival rates in these patients have improved significantly owing to 

earlier detection, stricter BP control, lower BP targets, better choice of 

antihypertensive drugs, and availability of hemodialysis and renal transplantation
66

. 

In clinic, most of patients of hypertensive retinopathy is higher than 40 years and the 

victims may had hypertriglyceride, hyperglycemia and hyperlipidemia which need 

more complicated medical care. In our report, the patient is younger girl without any 

systemic diseases before this first visiting (fresh case).  

Bevacizumab (Avastin, Genentech) is the first Food and Drug Administration 

(FDA) approved therapy applied intravenously as an adjunct for the treatment of 

metastatic colorectal cancer. It also improves progression-free survival rates in 

patients with previously untreated metastatic breast cancer. Indeed, bevacizumab is a 

monoclonal antibody that binds all isoforms of vascular endothelial growth factor A 

(VEGF-A). It is a potent inhibitor of angiogenesis, and has also been used effectively 

in the treatment of neo-vascular ARMD (age-related macular degeneration). 

Intravitreal injection of anti-VEGF agents has been reported effective in inducing the 

regression of new vessels in proliferative diabetic retinopathy (PDR), and 

neovascular glaucoma
14,15,16

. However, the benefit for controlling hypertensive 

retinopathy was rarely discussed. In our report, we will demonstrate that we 

successfully and safely treated a 22 female lady with malignant hypertension and 

grade III hypertensive retinopathy any residual l complications for 6 months.               

                               

Case Report  

A 22-year-old female lady without past medical history presented with one 
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week of blurry vision in the both eyes on October 2015. She called at our out-patient 

department (Kaohsiung Armed Forced Hospital, Kaohsiung City, Taiwan, ROC). In 

ophthalmic department, we inquired her any history in detail and arranged the 

necessary physical examination. She told to us that there are no other special ocular, 

medical or surgical histories. Upon further history taking, she endorsed bi-temporal 

headache and peri-ocular strain over the past 2 weeks. Ophthalmic examination 

revealed Best corrected visual acuity (BCVA) of 6/30 in the both eyes by glasses. 

Her intraocular pressure (IOP) was approximate to 32 mmHg (both eyes) by air-puff 

tonometer (Kowa; Japan). Her pupils reacted normally without an affected pupillary 

defect. Furthermore, the extraocular motility, and ocular alignment in both eyes were 

normal. We also found that mild narrowing and sclerosis of arteries, dilated veins, 

cotton wool spots, yellow-exudates, flame-shape hemorrhage and mild macular 

edema (stare shape) in the both eyes which is defined as grade III hypertensive 

retinopathy (Figure 1A and 1B). At the same time, the optic coherence tomography 

(OCT; OPTOS; UK) revealed macular edema and neurosensory detachment in her 

bilateral eyes (Fig 4A). Therefore, the patient was treated with a deep periocular 

injection of avastin (0.3 CC) immediately in order to decrease the macular edema 

and retinal hemorrhage
16

. Besides, we used the anti-glaucoma agents(α-agonist) 

(Alphagan) to lower the IOP three times in one day. To our surprised, her BP shoed 

200/160 mm Hg at sitting position repeatedly. Moreover, we also transferred to 

medical department for further evaluation and treatment. 

  
(A)                              (B)  

Fig.1A We could find that yellowish exudate, cotton wool spots and remarkable 

nerve fiber layer hemohages. Besides, macular edema and arterioles were also found 

(left eye). Fig.1B Exudate and edema in the macular region (star shape) (right eye).    

  
(A)                              (B) 

Fig.2A  After 4 weeks, yellowish exudate, cotton wool spots and nerve fiber layer 

hemohages disappeared. (Two times of Avastin injection)  (left eye).    Fig.2B 

Exudate lesions and macular edema mild subsided; however the lower part 

flame-shape hemorrhage persisted (right eye) (Two times of Avastin injection).    
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Two weeks later, she came back and the BCVA return to 6/15. After pupil 

dilation, the cotton wool spots, yellowish exudate and hemorrhage had mild 

disappeared in the posterior segment. Because the symptoms and signs improved 

after injection, the secondary dose of avastin (0.3CC) was given again. Then, she was 

requested to visit our division after 14 days. After 2 weeks, her BP at peace time 

demonstrated 130/80 mmHg after the aggressive care from the physicians by taking 

oral medications for decreasing the systolic and diastolic BP. Furthermore, the 

symptoms and signs all improved (Fig 2A and 2B). Her BCVA had improved to 

6/8.6 one month later; however, only mild floater persisted from patient’s complaint. 

We found a little pre-retinal hemorrhage in both eyes and arranged focal retinal 

coagulation for diminishing the bleeding by Argon green laser (Meridian merilas 

532nm; Swiss) at once. After two weeks, we found that the patient’s BCVA returned 

to 6/6 and the retinal morphology resolved to near-normal view (Fig 3 A and 3 B). 

and the IOP remained within normal range (<20 mmHg). The nerve fiber layer 

hemorrhage and yellow exudates nearly disappeared and the OCT revealed normal 

macular shape (Fig 4B). The star-shape of hard exudates also showed resolution in 

maculae region within 6 weeks. After 6-month follow-up, all the ocular condition 

and BP of the patient maintained stably and no special complications were found. In 

our option, the reason of hypertension and ocular hypertension was due to too much 

near-distance reading. Therefore, she received our suggestion and gave up the habit 

of playing computerand smartphone for long time without enough relaxation (in the 

past, she played smartphone and computer 78-8 hours/day). 

 
(A)                            (B) 

Fig.3A Only little exudate and cotton wool spots were found. Furthermore, the 

retinal hemorrhage disappeared (After focal retinal laser) (left eye). Fig.3B Exudates 

and the flame-shape hemorrhage over the lower temporal region had absorbed (right 

eye) (After focal retinal photocoagulation)    

 

Discussion  

In 2005, 56 million people died, 5.6 million of them from a stroke. By 2015, 

this figure will rise 6.4 million stroke deaths a year, largely because of the worldwide 

aging populations. In many countries, such as China, Philippian, and Taiwan 

(Republic of China), stroke is the third cause of death only preceded by heart disease 

and total cancer. A systolic BP > 115 mmHg explains 60 % of the 

population-attributable risk of stroke
17

. In the Framingham cohort, the life time risk 

of stroke at age 55, 56, and 57 years was similar approximately 1 in 5 for women and 

1 in 6 for men
18

. In many research, modifiable risk factors including smoking, 

excessive alcohol intake (> 60 g per day), obesity, dyslipidemia, DM, carotid artery 

diseases, atrial fibrillation, heart failure, and other forms of heart disease were 
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enrolled 
19,20

. Among the risk indications, high BP has by the largest impact. In a 

quantitative overview of 61 cohort studies, the prospective studies collaboration 

demonstrated a strong long log-linear relation without threshold between stroke 

mortality and BP, starting at levels of 115 mm Hg systolic BP, 75 mmHg diastolic 

BP and consistent across the age range (50 to 89 years)
21 

. More recently, the Asian 

Pacific Cohort Studies Collaboration reported that in both sexes systolic BP tended 

to be more predictive than diastolic BP in all age groups with exception of men < 50 

years
22,23

.  

  
(A)                           (B) 

Fig 4A Intinal retinal cross sections with optical coherence tomography (OCT). At 

first, it demonstrated diffuse intraretinal exduates and hemorrhage as well as a large 

serous retinal detachment at the level of the fovea and the macula (Right eye).  

Fig. 4B After our various treatment (6 weeks later), the exudates, mild hemorrhage 

and retinal detachment disappeared from the view of OCT (Right eye). 

Retinopathy is the more manifestation of hypertension in the eyes. Moreover, 

hypertension retinopathy is often symmetrical between eyes. It is possible that some 

retinopathy was missed because of the too small and too peripheral lesion of the 

involved eyes not being photographed. In our study, the female young girl is only 22 

years and did’t have any systemic disease. We checked all the articles in the Medline 

and pubmed medical library, relatedly younger patient with grade III hypertensive 

retinopathy and malignant hypertension had never reported. Why this type is rare in 

clinics? Indeed, hypertensive choroidopathy is an uncommon manifestation of 

hypertension seen in young patients secondary to an increase in BP. Its predilection 

for young patients is not well understood but though to be related to elasticity and 

palpability of younger blood vessels
24

. The choroid is uniquely susceptible to acute 

rises in BP due to the structure of this vascular network. The vessels of the 

choriocapillaris branch at right angles, leaving them more susceptible to acute 

branching vessels of the retina
25

. However, some chorioretinopathy are associated 

with poor visual and systemic prognosis due to their association with systemic illness 

seen in young patients with acute rises in BP: toxemia of pregnancy, renal disease, 

phenochromcytoma, and hypertensive emergency. Furthermore, it is very important 

that retinopathy is associated with an increased risk of cerebrovascular disease. 

Therefore, any method including various antihypertensive agents, public health 

promotion and the cooperation between the associated departments for whole people 

care.                                       

Malignant hypertension is a hypertensive emergency characterized by a severe 

elevation of blood pressure, and ischemic retinal lesions. The earliest findings are a 

general retinal-arteriolar narrowing due to vasospasm and increased vascular tone. 

As hypertension becomes more chronic, one observes diffuse and focal narrowing 

and pacification of the arteriolar wall, leading to the classically described 
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cooper-wire and silver appearances. It may induce the thickening of the arterioles 

which further compressed the venues at the common adventitial crossings (so called” 

arteriovenous nickink). Besides, it may include the bilateral presence of cotton-wool 

spots, flame-shape hemorrhages, and papilledema
26,27,28,29

. The possible 

pathophysiology mechanism for the development of malignant hypertension 

originates from the idea that microvascular damage and pressure natriuresis, included 

by a critical elevation of BP, results in ischemia of the vascular bed and paradoxical 

activation of the renin-angiotensin system which further result in damage or failure 

of several organs. Stimulation of the renin-angiotensin system, in turn, may further 

promote BP increase by high levels of circulating angiotensin II and lead to more 

vascular damage
30

. They develop severe elevation of BP and profound endothelial 

damage with evidence of a thrombotic micro-angiopathy early in life. Furthermore, 

the direct vasculotoxic effect and the decrease of platelet count result in the 

complications of ischemic effects
31

. Some research revealed that that ischemic retinal 

changes that corroborate malignant hypertension may be considered as a reliable 

indicator for ischemic vascular lesions elsewhere, particular. The paradoxical 

activation of renin-angiotensin in malignant hypertension may result in further 

vascular damage
,32,33,34

. It was lucky that this female patient called at and searched 

for urgent medical care at one and received the correct procedure right now. Indeed, 

patients with grade III hypertensive retinopathy and hypertensive crisis were very 

dangerous (blindness, stroke or death). It may suddenly cause microvascular damage 

in both the cerebral and retinal circulation 
35,36

. The retinal hypertensive abnormality 

that have been corrected with a higher risk of cerebrovascular diseases, The principle 

“hypertensive - related eye abnormalities and the risk of stroke, must keep in our 

mind 
37

.           

DellaCroce and his medical team had reported that systemic BP has been 

associated with microvasculature including various grades for retinopathy (ie, grade I 

to grade IV retinopathy), choriodiopathy, optic nerve neuropathy, as well we 

increased risk of ocular vascular abnormalities such as arterial and venous occlusion 

disease such as arterial and venous occlusive disease, retinal arteriolar 

macroaneurysm formation and embolic events
33

. Furthermore, hypertension may also 

confer increased risk for development and progression of diabetic retinopathy, 

glaucoma and ARMD.  Now the stages of hypertension were first staged by Keith 

system in 1939 and a more recent 3- grade classification which is suggested by 

Wong and McInto. They paid much attention to divide the relatively severity of 

morphology by means of the symptoms and signs
38,39,40,41,42

.  

In 1953, Scheie proposed 50 stages classification system in which the changes 

of hypertension and arteriolosclerosis were graded separately and correlated with 

concomitant changes in the arteriolar light reflexes along with the color and the 

appearance of the retinal arterioles. A more recent grade III classification of 

hypertensive retinopathy has been suggested by Wong and McIntosh and is based on 

the relative severity of hypertensive retinopathy signs and their relation to systemic 

diseases and their prognosis significant. The relationship between the neuropathy 

from IIII/V hypertensive retinopathy, are less well characterized. Additionally, little 

is known regarding hypertensive retinopathy and the use of healthcare resources. 

Determining the risk factors for grade III and IV hypertensive retinopathy and the 

condition’s effects healthcare utilization may guild examination and treatment 
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strategies in the emergency department. There are presenting symptoms and 

associated in patients with hypertensive crisis and advanced retinopathy. At first, we 

did not realize the symptoms of advanced III/V hypertensive retinopathy. We are 

glad to some research about it. For example, Van der Born and his workers had 

reported several problems in hypertensive problems in hypertensive problems                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

in hypertensive crisis including headache(63%), visual disturbances (59%), 

gastrointestinal symptoms (i.g., nausea, vomiting, and body weight loss) (49%), heart 

failure (30%), neurological sequelae (i.e. leukoencephalopathy, myelopathy) (17%), 

left ventricular hypertrophy (86%), severe renal impairment (creatinine > 300 μmol/l) 

(33%), mild to moderate renal impairment (115-300 μmol/l) (46%) and even 

microangiopathic haemolytic anaemia (28%)
11

. Amnda et al. reported that the 

individuals with dialytic BP > 120 mmHg easily had the fundus picture of grade 

III/IV hypertensive retinopathy such as papilledema and greater A/V ratio (A: 

arteritis; V venues) 
21

. Some research revealed that the BP of patients’ greater than 

180/120 mmHg needs urgent admission for the purpose of needing intensive care and 

avoiding the possible stork and mortality 
8,43

.    

Why the patient’s BP should reach 200/160 mmHg? Recently, the association 

between glaucoma and blood pressure was highly concerned and valued 
30,37,39,41,44

. It 

is well-known that glaucoma is commonly defined as optic neuropathy characterized 

by progressive loss of retinal ganglion cells which is associated with characteristic 

structure damage to the optic nerve and visual field. Rick factors related to glaucoma 

include IOP, age, family history, clinical appearance of the optic nerve, race, and 

potential vascular disease
,45,46

. Among these risks, systemic hypertension may 

contribute to increase IOP via overproduction or impaired outflow of aqueous 

humor
47

. Furthermore, the relationship BP between IOP was closer
48

. For example, 

Foster and his co-workers found statistically significantly positive association 

between diastolic BP
40

. In other word, the higher BP is combined with higher IOP, 

controversially. The majority of population-based studies reported a positive 

association or correlation between systolic BP, diastolic BP and IOP
49

. A recent 

meta-analysis showed a pooled average IOP increase of 0.26 mmHg (95% CI, 

0.23-0.28, I
2
, 42.5%) and 17 mmHg (95% CI, 0.11-0.23, I

2
, 91.2%) associated with a 

10 mmHg and 5 mmHg increase in dialytic BP, respectively, with similar results in 

cross-sectional and longitudinal studies
46

. These trends may be because systemic 

hypertension increases IOP via overproduction or impaired out of aqueous humor 
50

. 

Furthermore, we had ever found that when we read books or used smartphones (30 

cm in distances) for one hour without relaxation, the swelling of lens may block the 

outflow of aqueous flow through the trabeculum and elevated IOP (3mm Hg/1 hour) 

(data not published yet). Moreover, the increased effects may sum totally. Hence, the 

female lady’s IOP may add the 15mmHg (5 hours x 3) to the baseline IOP without 

taking a rest. In general, the IOP of the girl may reach 30-40 mmHg in the condition. 

She may suffer from headache and periocular strain. Furthermore, the elevated IOP 

accompanied at the same time for long-term near work. Unfortunately, we found that 

the mean BP of the patient showed 200/160 mmHg and the IOP was 32 mmHg 

average which may result in visual system disorders, neurological defects and even 

death. In clinic, her BCVA was only 6/20 at the beginning and the hypertensive 

retinopathy grade III combined with macular edema was noted. We arrange two dose 

of deeper periocular injection (one time in every 2 weeks) and focal argon laser 
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around the tortuosity of the vessels for improving absorption of mild vitreous 

hemorrhage and intra-retinal hemorrhage. Finally, the cotton wonton spots, 

exudation, and hemorrhages nearly disappeared. The key point is that the macular 

edema absorbed and the photoreceptors maintain their function primarily by the 

pharmacologic effects of advanced agents (Genetech; “Avastin”). It is essential to 

alarm the public about that retinopathy is associated with coronary heart disease; 

Furthermore, the importance of intraocular pressure and blood pressure is compatible. 

Besides, the retinopathy-stroke association may partly reflect microvascular, rather 

than purely macrovascular processes.                                                                    

Recently, an important clinical marker of hypertensive end-organ damage is the 

presence of retinopathy 
24,51

, a spectrum of lesions seen in the retina resulting from 

hypertensive injury to the microvasculature (retinal hemorrhages, microaneurysms). 

Therefore, early detection of the hypertensive retinopathy becomes very important. 

The treatment of hypertensive retinopathy includes urgent antihypertensive 

management which may support the protective mechanisms against acute end-organ 

damage. Hypertensive retinopathy is considered as a condition of increasing amount 

of vascular endothelial growth A (VEGF-A) which may promote the proliferation of 

the new vessels with the peri-retinal and intra-retinal layers. If too much blood 

leaked from the fragile blood vessels into the vitreous cavity, vitreous hemorrhage 

would persist and blurry vision of the patient would develop. Now Bevacizumab 

(Avastin), an antibody that binds all isoform of VEGF-A, has been used effectively 

in treating neo-vascular age-related macular degeneration (ARMD), mild or severe 

PDR, neo-vascular glaucoma, and intra-ocular hemorrhage, any retinopathy with 

macular edema
52,53,54,55,56

. We could effectively use the principle of potent inhibiting 

and inducing the regression of the new vessels. In the previous article, only one 

document revealed the function of avastin in treating hypertension retinopathy. Kim 

et al. utilized the method of intravitreal bevacizumab in treating malignant 

hypertensive retinopathy (grade V). They suggested that it is a useful adjunctive 

therapy in decreasing the macular edema and optic disc head edema after 3 months 

(BCVA only reached 20/25). Besides, the hard exudates over the posterior segment 

and macula had absorbed 
57

. Besides, the method of intravitreal injection is relative 

dangerous and the complication of endophthalmitis, cataract, glaucoma, vitriris and 

even eye rupture 
67,68

. In our case, we developed a new safer method (deep periocular 

injection). During our experiences, the efficacy was good and no complication was 

found
16

. This procedure deserved promotion.  

In the past, the grid photocoagulation was used to control the processes of 

diseases including hemorrhage and exudates deposition. Sometime the macular and 

other retinal edema should be solved by this method. However, retinal laser 

treatment own some disadvantage such as night blindness loss, decreased contrast 

sensitivity and even intragenic laser damage.                                                         

  

Conclusion 

    At now, the hypertensive-related complications (i.e., left ventricular 

hypertrophy, hypertensive kidney disease and stroke) and even higher mortality 

should be highly respected. Furthermore, the higher prevalence of hypertensive 

retinopathy was associated with an increased risk of cerebrovascular diseases and 

mortality 
58,59,60

. Now it becomes a public health issue and clinical implication. The 
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case about long-term and near-distance watching smartphones induced ocular 

hypertension and even hypertensive crisis (200/160 mmHg) was never reported in 

the world. From this experience, we learned more about the patho-physiology of 

human eye and the “micro-wave” effect from the smart phone for safe concern.           
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