Papillary Venous Loop in Adolescence- A Rare Cause of Branch Retinal Vein Occlusion
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Abstract:

Purpose: This case report aims to report a rare etiology of branch retinal vein occlusion in adolescence.  

Observations: A 22 year-old college boy without systemic diseases presented to our clinic with complaints of seeing light spots over right lower half of the visual field for five days. Ophthalmic examination revealed a flame-shaped hemorrhage over temporal upper retina in the right eye (OD), other ophthalmic examinations were non-remarkable. Vital signs were checked with a stable blood pressure and heart rate within normal limits. Laboratory studies showed a normal range of complete blood count, random-glucose, lipid profiles, coagulation profiles, autoimmune indicators, and inflammatory index. The fluorescein angiography revealed a delayed return of temporal upper venous circulation with an underlying ischemic zone at 22 seconds, and a small venous loop was visible and continuously enhanced since 42 seconds OD. A final diagnosis of papillary venous loop results in branch retinal vein occlusion (BRVO) OD was made.

Conclusions and importance: Branch retinal vein occlusion is a rare ophthalmic disease in young patients. In this population, a different differential diagnosis would be listed compared with the elderly. Papillary venous loop is one of the rare causes of branch retinal vein occlusion in youth, which should be bear in mind during clinical approaching.
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Introduction:
Branch retinal vein occlusion (BRVO) is one of the most common retinal vascular disorders, and usually occurs in patients aged 50 years of older [1]. The estimated incidence rate ranged from 0.5 to 1.2 per 100, and the prevalence rate varied from 0.6% to 1.6% [2-6]. Owing to sharing the common adventitial sheath by retinal artery and retinal vein, the BRVO occurs most common at arteriovenous crossing [3, 4, 7], and by this histological nature, arterial diseases play an important role in BRVO, such as hypertension, diabetes mellitus, hyperlipidemia, and history of smoking [2]. 

During clinical practice, most ophthalmologists will not do further testing if an elderly with known risk factors was diagnosed with BRVO. On the other hand, if a young patient was found to have BRVO, the underlying etiologies must be surveyed, since the prevalence among young patient with BRVO was very low and rare, estimated about 1.7% among patients younger than 49 years old by a study conducted by Lam et al [1]. 

In Lam’s study, the risks factors for young patients with BRVO were very similar to older ones, included systemic hypertension, hyperlipidemia, and increased body mass index, but not with diabetes, smoking, nor hormone replacement therapy [1].

Prepapillary vascular loops (PPL) were first recognized and reported by Leibrich in 1871 [8]. It is an uncommon congenital vascular abnormalities, but usually an incidental finding on ophthalmic examination, with an probably underestimated prevalence rate of 1:2000 to 1:9000 [9]. PPL could also be acquired from previous central retinal artery occlusion [10] or central retinal vein occlusion [11]. Seldom would it be associated with ocular complications, such as vitreous hemorrhage [9, 12-14], subretinal hemorrhage [10], retinal macroaneurysm rupture [15], transient visual loss [16], and in rare circumstances will it cause branch artery retinal occlusion (BRAO) [9, 13, 15, 17-23]., and even lesser, BRVO. 

Herein we would like to present a rare case of young patient with BRVO due to papillary venous loop, and summarize the highlight points from review of the literature. To the best of knowledge, our case is the first one that report the papillary venous loop could cause branch retinal vein occlusion.

Case report:
A 22 year-old college boy without systemic diseases presented to our ophthalmologic clinic with complaints of seeing light spots over right lower half of the visual field for five days. He denied of trauma history, and there were no floaters, no photopsia, and no visible blackish shadow. He also denied of smoking habits.

Ophthalmic examination revealed the spherical equivalent was -9.00 diopter (D) in the right eye (OD) and -8.25 D in the left eye (OS). His best corrected visual acuity was 20/25 OD and 20/20 OS on Snellen chart. Corrected intraocular pressure was 14.3 mmHg OD and 15.7 mmHg OS. The pupils were equal in size of 3 mm in both eyes (OU). The light reflex was normal and there was no relative afferent pupillary defect. The anterior chamber was deep and clear with clear lens OU. The indirect ophthalmoscope revealed a flame-shaped hemorrhage over temporal upper retina but no dilated tortuous veins OD, and there was myopic change of disc OU (Figure 1). There was no cystoids macular edema OU, and other ophthalmic examinations were unremarkable. 

Vital signs were checked with a stable blood pressure of 125/74 mmHg and regular heart rate of 70 beats per minute. He was slender with a body mass index less than 20 kg/m2. Laboratory studies showed a normal range of complete blood count, random-glucose, lipid profiles (total cholesterol, triglyceride, low density lipoprotein, high density lipoprotein), coagulation profiles (prothrombin time, activated partial thromboplastin time, anti-thrombin III, protein C, protein S), autoimmune indicators (lupus anticoagulant, anti-nuclear antibody, complement 3 and 4, rheumatoid factor, cryoglobin), and inflammatory index (erythrocyte sedimentation rate) (Table 1). The chest film revealed no pulmonary lesions.

The fluorescein angiography revealed a delayed return of temporal upper venous circulation with underlying scarce ischemic zoon since 22 seconds, and a small venous loop was visible and continuously enhanced since 42 seconds OD (Figure 2). A final diagnosis of papillary venous loop results in branch retinal vein occlusion OD was made.

The patient was treated with topical brimonidine twice a day and oral pentoxifylline 400mg twice a day. Two weeks later, the patient came back with decreased visual acuity from 20/25 to 20/30 OD. Examination showed increased area of flame-shaped hemorrhage with cystoid macular edema formation OD (Figure 3). Intravitreal injection of bevacizumab 2.5mg/0.1mL OD was done. The patient was followed one week later, the post-operative examination showed much improvement of cystoid macular edema, but some cotton wool spots formation above the region of flame-shaped hemorrhage was noted OD (Figure 4).

The patient was followed 6 months later, when examination showed preserved visual acuity 20/20 OD. The retinal hemorrhage mostly dissipated, yet the papillary venous loop was still easily discernible OD (Figure 5). There was no recurrence of cystoid macular edema, yet there was generalized peripheral visual field defect with a mean deviation -16.45dB OD. 

The patient was last followed one and half year since the first time visit. The central visual acuity remained 20/20 OD. The retinal hemorrhage almost disappeared with the papillary venous loop persists, and the fluorescein angiography showed scattered ischemic zone with mild neovascularization over the region of previous branch retinal vein occlusion area OD (Figure 6). 
Discussion:
Though BRVO is one of the most common retinal vascular diseases and counts for up to 1.6% prevalence rate among all participants [2], a patient younger than 30s like our case would be rare and prompt us to survey the possible underlying etiology.

Many studies have proposed risk factors associated with BRVO. Rogers et al reported no gender differences but found a higher incidence among Asians (5.7 per 1000) and Hispanics (6.9 per 1000) [2, 24]. They also showed that age by far is a very important risk factor: while the incidence rate was 1.57 per 1000 in 40 to 40 year olds, the rate was found more than 10 per 1000 among patients older than 60 year olds [2, 24]. Cardiovascular related risk factors include hypertension, diabetes mellitus, hyperlipidemia, renal dysfunction, hyperhomocysteinemia, and hyperuricemia [2-5]. Coagulation associated risk factors include increased hematocrit, factor V-Leiden mutation, protein C/ protein S/ antithrombin III deficiency, prothrombin gene mutation, antiphospholipid antibodies, sickling hemoglobinopathies, acute intermittent porphyria, multiple myeloma, leukemia, and lymphoma [2, 3]. Systemic disorders may play a role which include HIV/CMV retinitis, tuberculosis, Churg-Strauss syndrome, systemic lupus erythematosus, sarcoidosis, syphilis, Behcet disease, and Takayasu arteritis [2]. Medications were also found to have increased coagulability, for example the oral contraceptive pills, cox-2 inhibitor, interferon therapy, and smoking [2]. Finally the ocular disorders could also contribute to BRVO, such as glaucoma, optic nerve drusen, compression from Grave disease or orbital tumor, short axial length, and ateriovenous nicking [2]. Our case with papillary venous loop represented a very rare cause of BRVO.

Prepapillary vascular loop (PPL) is a uncommon congenital vascular abnormality, due to its asymptomatic nature it is usually found incidentally, with a probably underestimated prevalence rate from 1:2000 to 1: 9000 [9]. In one study, a frequency of 0.15% with PPL was found among Congolese population [25]. Arterial loops are more common than venous loop [18, 25, 26], and only fluorescein angiography can accurately distinguish them [9]. Back to 1957, Mann has suggested that the prepapillary vascular loops arise at about the 100mm stage of embryonic development within Bergmeister’s papilla, and when the Bergmeister’s papilla atrophies, the vessel loop is left protruding into the vitreous cavity [8, 9]. PPL should be differentiated with neavascularization of optic disc, optociliary shunt, and enlarged anstomoses between ciliary arteriole and retinal circulation [23].

PPL seldom cause ocular complications and can only be found in case reports. In 1967, Harcourt et al reported a young woman with occlusive pre-papillary aterial loop resulted in BRAO [19]. In 1977, Brown et al reported a young man with bilateral PPL but developed unilateral BRAO [20]. In the same year, Brucker et al reported vitreous hemorrhage occurred from area of congenital retinal arterial loops [12]. In 1996, Soltau reported an mid-age woman with prepapillary vascular loop resulted in vitreous hemorrhage [14] In 1998, Salomon et al reported the first acquired prepapillary arterial loop due to central retinal artery occlusion [10]. In 2001, Chen et al reported a congenital prepapillary arterial loop associated with vitreous hemorrhage [9]. In the same year, Mireskandari et al reported probably the longest prepapillary arterial loop measuring 7.88mm in estimation [9]. The same author also reported a patient with bilateral PPL but developed unilateral BRAO [18]. In 2003, Fujiwara et al reported the first case of subretinal hemorrhage developed from a prepapillary arterial loop [10]. In 2008, Marin et al reported a PPL compressed by elevated intraocular pressure resulted in recurrent transient visual loss [16]. In 2009, Kubo et al reported another acquired PPL following non-ischemic central retinal vein occlusion [11]. In 2014, Akaiwa et al reported an old woman with prepapillary arterial loop complicated with retinal macroaneurysm rupture [15]. To the best of knowledge, our case is the first one who had prepapillary venous loop that has complicated with BRVO.

In terms of the pathophysiology of BRVO, since the most common occlusive site remain at the arteriovenous crossing, especially at superotemporal quadrant [3], the first theory of mechanical compression was made, which means that the thicker arteriole wall will compress the thinner venous wall if pressure increase in the arterioles [2, 3]. One study evaluated the anatomic position the obstructed sites found that 99% of the arteries was lying anterior to the vein, which could give an another evidence on the compression theory [3, 27]. The second proposal is the releasing of cytokine from the artherosclerotic arteries, in which the increased endothelin-1 may diffuse across to the neighboring vein and cause venous vasoconstriction [2, 28]. The third one attribute to the degenerative changes of vessel wall, and the hypertrophic change of venous endothelium led to secondary thrombus formation [3]. In our case, the vulnerable papillary venous loop compressed by the dynamic pressure generated by the central retinal artery was speculated. 

The diagnosis of BRVO could be straightforward by observation the fame hemorrhage, cotton wool spots, retinal edema, and dilated tortuous veins on ophthalmolscopic examination [2, 3]. Complications of BRVO include cystoid macular edema, retinal neovascularization, ischemic maculopathy, retinal detachment, and vitreous hemorrhage [2, 3]. Among all, cystoids macular edema was reported to be the most common visual threatening complication of BRVO [2, 29], originated from the break-down of blood-retinal barrier by cytokines such as endothilin-1, interleukin-6, and vascular endothelial growth factor (VEGF) [2, 3, 28]. 

Treatment for BRVO targets at management of the complications mentioned above and specialist referral according to the underlying disorder. In terms of ocular complications, modalities use currently in effect include vitrectomy for refractory vitreous hemorrhage, intravitreal injection of corticosteroid and anti-vascular endothelial growth factor for cystoids macular edema, intracameral application of bevacizumab for neovascular glaucoma, macular grid laser photocoagulation for persistent macular edema after 3 to 6 months after the onset of BRVO, and sectoral photocoagulation for non-perfusion retina with neovascularization [3]. Our case has received once intravitreal injection of bevacizumab for cystoid macular edema.

In general, the prognosis of BRVO depends on the site and degree of occlusions. 50-60% of eyes have been reported to have a final visual acuity (VA) of 20/40 or better even without treatment [3]. Chronic macular edema and vitreous hemorrhage are poor prognostic factors [3]. Another important prognostic factor is the initial visual acuity, according to a review by Rehak et al, with an initial VA 20/50 or better, 75% of eyes with laser treatment will retain this good VA [3]. In a case report followed a patient with PPL related BRAO two years after initial presentation, the foveal perfusion was intact with VA 20/20 [21]. Our patient has an excellent initial VA 20/25 and remained this VA in the following two years.

Conclusions:
We report a very rare cause of BRVO in adolescence. To our best knowledge, our case is the first one diagnosed with papillary venous loop related BRVO. Papillary venous loop is one of the most important etiologies that an ophthalmologist should bear in mind. Meticulous examination will be essential for making the diagnosis.
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Table 1:
	Items
	Patient’s data
	Unit
	Normal value

	White blood cell cound (WBC)
	5.50
	*1000/uL
	3.9-10.6

	Red blood cell count (RBC)
	5.30
	*1000000/uL
	4.50-5.90

	Hemoglobin (Hb)
	15.9
	g/dL
	41.0-53.0

	Mean corpuscular volume (MCV)
	86.2
	fL
	80-100

	Platelet count (PLT)
	180
	*1000/uL
	150-400

	Prothrombin time (PT)
	10.7
	sec
	9.9-11.6

	Activated partial thromboplastin time (APTT)
	29.8
	sec
	23.9-34.9

	Protein C (PrC)
	134.9
	%
	70-140

	Protein S (PrS)
	113.7
	%
	60-130

	ESR (Erythrocyte sedimentation rate)
	2
	mm/1.hr
	0-10

	Anti-thrombin III (AT III)
	107.4
	%
	75-125

	Lupus anticoagulant ratio
	1.19
	N.ratio
	0.8-1.2

	Hemoglobin A1c (HbA1c)
	5.5
	%
	4.0-6.0

	Aspartate aminotransferase (AST)
	21
	IU/L
	10-34

	Alanine Aminotransferase (ALT)
	18
	IU/L
	10-49

	Blood urea nitrogen (BUN)
	15
	mg/dL
	9-23

	Creatinine (CRE)
	1.0
	mg/dL
	0.7-1.3

	Total cholesterol (TCH)
	198
	mg/dL
	130-200

	Triglyceride (TG)
	84
	mg/dL
	35-150

	High density lipoprotein (HDL)
	55
	mg/dL
	>40

	Low density lipoprotein (LDL)
	129
	mg/dL
	<100

	Rapid plasma regain (RPR)
	Non-reactive
	
	Non-reactive

	Rheumatoid factor (RF)
	<10.0
	IU/mL
	<10

	Complement 3 (C3)
	105
	mg/dL
	90-180

	Complement 4 (C4)
	19.1
	mg/dL
	10-40

	Cryoglobulin
	Negative
	
	

	Anti-nuclear antibody(ANA)
	<1:40
	
	<1:40
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