
CASE REPORT

ABSTRACT
Arterialization of orbital veins is most often due to dural arteriovenous malformations 
of the cavernous sinus area. We report an unusual case of unilateral proptosis 
(exophthalmos) caused by arterialized retrograde venous flow in the external jugular 
vein and cavernous sinus in a patient with an upper extremity hemodialysis fistula and 
ipsilateral acute central venous thrombosis. The patient’s symptoms improved after 
surgical closure of the hemodialysis fistula.
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INTRODUCTION

Arterialized blood flow in the cavernous sinus and 
ophthalmic veins (reversal of ophthalmic venous 
flow), and resultant abnormal venous drainage, ocular 
congestion, and hypertension can generate a wide variety 
of ophthalmic symptoms and signs, including proptosis or 
exophthalmos. Most often, this congestive phenomenon 
appears as a consequence of cavernous sinus area dural 
arteriovenous malformations.1 However, a similar clinical 
entity caused by arterialized retrograde venous flow in 
the jugular venous system also has been described.2–5 We 
report an unusual case of a patient with antecedent of 
left brachiocephalic arteriovenous hemodialysis fistula, 
and ipsilateral proptosis as clinical manifestation of acute 
axillary-subclavian venous thrombosis.

CLINICAL CASE

A 62-year-old man was admitted to our hospital with 
3 weeks of left eye redness and ipsilateral hemifacial 
edema, as well as pain and edema of the left arm. The 
patient’s past medical history was significant for end-
stage renal disease of nonestablished etiology, and his 
past surgical history was significant for surgical creation 
of left brachiocephalic arteriovenous hemodialysis fistula 
in 2011 and kidney transplant in 2012. The patient had 
no history of known prothrombotic disease or cancer. 
Prior to transplantation, the patient was dialyzed by a 
right central venous catheter (CVC), and the left upper 
extremity arteriovenous fistula (AVF) had never been 
used, as his kidney transplant had normal function.

On ophthalmological examination, visual acuity, 
visual fields, and extraocular movements of the left 
eye were normal. However, tortuous, dilated and 
hyperemic conjunctival vessels and proptosis were 
evident. On the left eye the intraocular pressure was 
moderately increased (26 mm Hg), and fundoscopy only 

revealed some arterio-venous crossing points bilaterally. 
Otherwise, the examination of the right eye was normal.

Physical examination revealed a large aneurysmal 
brachiocephalic AVF, and prominent deep veins over the 
upper arm and shoulder in the left extremity (Figure 1). 
Duplex ultrasonography showed acute thrombosis of the 
proximal segment of the left subclavian vein, patent AVF 
with flow volume of 800 mL/min, and blood return from 
the AVF travelling up in a retrograde fashion through the 
left external jugular vein. Computed tomography (CT) 
confirmed the central venous thrombosis and significant 
retrograde dilatation of the left axillosubclavian and 
external jugular veins (Figure 2 A, B), with retrograde flow 

Figure 1 Aneurysmal brachiocephalic arteriovenous fistula and 
prominent axillosubclavian and external jugular veins in the left 
extremity.

Figure 2 (A) Computed tomographic image shows retrograde dilatation of the left axillosubclavian and external jugular veins and 
(B) the venous drainage of the cranio-cervico-facial region.
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in the cavernous sinus and superior ophthalmic vein and 
subsequent proptosis of the left eye (Figure 3). Laboratory 
findings were within normal limits, including a complete 
blood count, a coagulation profile, and comprehensive 
metabolic panel.

Therefore, the proptosis was attributable to retrograde 
blood flow in the left jugular venous system, originating 
from an upper extremity dialysis AVF in the presence of 
central venous occlusion. We confirmed that the AVF was 
a major contributor of the proptosis by occluding it with a 
blood pressure cuff, which rapidly improved the patient’s 
symptoms. Ligation of the brachiocephalic AVF was then 
performed, and after surgery the patient presented a 
striking improvement with a decrease in facial and upper 
limb edema, as well as complete disappearance of the 
proptosis. At discharge, oral anticoagulant treatment 
(acenocoumarol) was indicated for 6 months.

DISCUSSION

Arterialization of orbital veins, and its consequent 
abnormal ophthalmic venous drainage, may manifest 
clinically with a wide range of symptoms and signs, 
including subjective or audible bruits over the ocular 
globe, blurred vision, headache, diplopia, ocular pain, 
conjunctival injection, and proptosis.1 Frequently, 
this situation occurs secondary to carotid cavernous 
fistulas, dural venous fistulas, and cervical arteriovenous 
malformations.1 Here we report an unusual case of 
unilateral proptosis, conjunctival hyperemia, and 
hemifacial edema caused by arterialized retrograde 

venous flow in the external jugular vein, which is in 
relation to an ipsilateral upper extremity dialysis AVF in 
the presence of acute central venous thrombosis.

Several conditions, such as cancer, previous intimal 
trauma caused by CVC cannulation, inflammatory 
processes, immobility, and thrombophilias, may 
favor the occurrence of central venous thrombosis.6 
Hypercoagulability associated with end-stage renal 
disease7 and elevated venous pressure caused by 
a hemodialysis AVF also have been described as 
contributors to the thrombotic process.4,8 Our patient had 
no history of prothrombotic disease or malignancy, renal 
graft function had remained stable since transplantation, 
and coagulation profile was unremarkable. Although the 
patient denies having had left-sided inserted central lines, 
the presence of prominent venous collaterals suggests 
the presence of a previous long-standing moderate- to 
high-grade stenosis that may have led to the thrombosis. 
Nonetheless, the exact underlying cause of central vein 
occlusion has not been fully elucidated. The patient’s 
proximal subclavian vein thrombosis, ipsilateral to the 
brachiocephalic arteriovenous hemodialysis fistula, 
redirected retrograde arterialized venous flow into the 
external jugular vein and the cavernous sinus. Unilateral 
proptosis was therefore caused by reversal of ophthalmic 
venous flow and raising the venous pressure along the 
outflow system of the eye.

Central venous thrombosis or stenosis usually has 
no clinical repercussions in the general population, 
but up to 70% of patients with an ipsilateral AVF may 
develop symptomatic venous hypertension.9 Ipsilateral 
arm swelling and high venous pressures during dialysis 
sessions have been described as the most common 
characteristics of symptomatic venous hypertension.10,11 

Hemifacial swelling, visual disturbance, papilledema, 
and pulsatile tinnitus also have been reported.5,12,13 To 
our knowledge, only three previous cases of proptosis 
have been described in patients with central venous 
thrombosis or stenosis and an ipsilateral dialysis fistula.2,4

Recanalization of the occluded subclavian vein 
might be a therapeutic alternative, but we decided 
to discard this option due to suspicion of moderate- 
to high-grade chronic stenosis, which decreases 
the probability of success and increases the risk of 
rethrombosis. In addition, occlusion of the AVF with the 
sphygmomanometer showed a marked improvement in 
the patient’s symptoms. Hence, surgical closure of the 
hemodialysis fistula was chosen.

In conclusion, this case highlights that proptosis also 
may be caused by an extracranial vascular etiology. 
The possibility of central vein thrombosis should be 
considered in patients with a peripheral hemodialysis AVF 
and an ocular and facial congestive phenomenon. Timely 
diagnosis and treatment can prevent the onset of visual 
complications in the patients.

Figure 3 Computed tomographic image shows dilatation of the 
left superior ophthalmic vein and proptosis of the left eye in 
relation to an increased retrograde venous flow.



27Gómez-Arbeláez et al. Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.699

TO CITE THIS ARTICLE:
Gómez-Arbeláez D, García-Gutiérrez A, González-Fajardo JA. Unilateral Proptosis (Exophthalmos) Caused by Axillary-Subclavian 
Venous Thrombosis in a Patient with Upper Extremity Arteriovenous Dialysis Fistula. Methodist DeBakey Cardiovasc J. 
2021;17(3):24-27. doi: 10.14797/mdcvj.699

Submitted: 21 April 2021     Accepted: 26 May 2021     Published: 20 October 2021

COPYRIGHT:
© 2021 The Author(s). This is an open-access article distributed under the terms of the Attribution-NonCommercial 4.0 International 
(CC BY-NC 4.0), which permits unrestricted use, distribution, and reproduction in any noncommercial medium, provided the original 
author and source are credited. See https://creativecommons.org/licenses/by-nc/4.0/.

Methodist DeBakey Cardiovascular Journal is a peer-reviewed open access journal published by Houston Methodist DeBakey Heart & 
Vascular Center.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS
Diego Gómez-Arbeláez, MD, PhD  orcid.org/0000-0001-6150-0066 
Hospital Universitario 12 de Octubre, Madrid, Spain

Ania García-Gutiérrez, MD 
Hospital Universitario 12 de Octubre, Madrid, Spain

José Antonio González-Fajardo, MD, PhD 
Hospital Universitario 12 de Octubre, Madrid, Spain

REFERENCES

1.	 Stiebel-Kalish H, Setton A, Nimii Y, et al. Cavernous sinus 

dural arteriovenous malformations: patterns of venous 

drainage are related to clinical signs and symptoms. 

Ophthalmology. 2002 Sep;109(9):1685-91. doi: 10.1016/

s0161-6420(02)01166-1

2.	 Varelas PN, Bertorini TE, Halford H. Bilateral 

ophthalmoplegia and exophthalmos complicating central 

hemodialysis catheter placement. Am J Kidney Dis. 1999 

May;33(5):966-9. doi: 10.1016/s0272-6386(99)70434-8

3.	 Watson RR, Russo C. Upper extremity arteriovenous dialysis 

fistula resulting in cavernous sinus arterialized blood flow. 

AJNR Am J Neuroradiol. 2007 Jun-Jul;28(6):1155-6. doi: 

10.3174/ajnr.A0504

4.	 Kiernan M, Bhogal M, Wong K, Sivaprakasam R, 

Ashman N, Ali N. Sight-threatening intraocular pressure 

due to an upper arm dialysis fistula. Lancet. 2015 Jul 

4;386(9988):101-2. doi: 10.1016/S0140-6736(15)6100 

3-0

5.	 Nakamata A, Yogi A, Harakuni T, Ishigami K, Murayama 

S. Symptomatic jugular venous reflux with dilatation 

of the superior ophthalmic vein mimicking cavernous 

dural arteriovenous fistula. Radiol Case Rep. 2019 Jul 

18;14(9):1167-1170. doi: 10.1016/j.radcr.2019.06.027

6.	 Klitfod L, Broholm R, Baekgaard N. Deep venous 

thrombosis of the upper extremity. A review. Int Angiol. 

2013 Oct;32(5):447-52

7.	 Molino D, De Lucia D, Gaspare De Santo N. Coagulation 

disorders in uremia. Semin Nephrol. 2006 Jan;26(1):46-51. 

doi: 10.1016/j.semnephrol.2005.06.011

8.	 Otten TR, Stein PD, Patel KC, Mustafa S, Silbergleit A. 

Thromboembolic disease involving the superior vena cava 

and brachiocephalic veins. Chest. 2003 Mar;123(3):809-12. 

doi: 10.1378/chest.123.3.809

9.	 Teruya TH, Abou-Zamzam AM Jr, Limm W, Wong L, Wong 

L. Symptomatic subclavian vein stenosis and occlusion in 

hemodialysis patients with transvenous pacemakers. Ann 

Vasc Surg. 2003 Sep;17(5):526-9. doi: 10.1007/s10016-003-

0048-4

10.	 Maher J, Rivero A, Zaim S, et al. Massive arm edema 

following arteriovenous dialysis shunt creation in a patient 

with ipsilateral permanent pacemaker. J Clin Ultrasound. 

2008 Jun;36(5):321-4. doi: 10.1002/jcu.20405

11.	 Tatapudi VS, Spinowitz N, Goldfarb DS. Symptomatic 

central venous stenosis in a hemodialysis patient leading 

to loss of arteriovenous access: a case report and literature 

review. Nephron Extra. 2014 Mar 28;4(1):50-4. doi: 

10.1159/000360365

12.	 Eames P, Senthil L, Thomas A, Riley P, Burdon MA. 

Brachiocephalic vein stenosis in association with ipsilateral 

hyperdynamic brachio-basilic fistula causing ipsilateral 

facial swelling and contralateral papillodema and visual 

loss. A case report. Interv Neuroradiol. 2010 Sep;16(3):322-

5. doi: 10.1177/159101991001600316

13.	 Steele L, Flowers D, Coles S, Gibbs P. Pulsatile tinnitus as a 

presenting symptom of central venous stenosis secondary 

to an ipsilateral upper arm arteriovenous PTFE graft. BMJ 

Case Rep. 2019 Jul 26;12(7):e229398. doi: 10.1136/bcr-

2019-229398

https://doi.org/10.14797/mdcvj.699
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-6150-0066
https://orcid.org/0000-0001-6150-0066
https://doi.org/10.1016/s0161-6420(02)01166-1
https://doi.org/10.1016/s0161-6420(02)01166-1
https://doi.org/10.1016/s0272-6386(99)70434-8
https://doi.org/10.3174/ajnr.A0504
https://doi.org/10.1016/S0140-6736(15)61003-0
https://doi.org/10.1016/S0140-6736(15)61003-0
https://doi.org/10.1016/j.radcr.2019.06.027
https://doi.org/10.1016/j.semnephrol.2005.06.011
https://doi.org/10.1378/chest.123.3.809
https://doi.org/10.1007/s10016-003-0048-4
https://doi.org/10.1007/s10016-003-0048-4
https://doi.org/10.1002/jcu.20405
https://doi.org/10.1159/000360365
https://doi.org/10.1177/159101991001600316
https://doi.org/10.1136/bcr-2019-229398
https://doi.org/10.1136/bcr-2019-229398

