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Descrição do Produto


Subfascial Hematoma Progressed to Arm Compartment Syndrome due to a Nontransposed Brachiobasilic Fistula Kang-Ling Wang, MD, Szu-Yuan Li, MD, Chiao-Lin Chuang, MD, Tzen-Wen Chen, MD, PhD, and Jinn-Yang Chen, MD, PhD ● Vascular access–associated compartment syndrome is reported rarely in hemodialysis patients. A 62-year-old female hemodialysis patient experienced left-arm compartment syndrome caused by a nontransposed brachiobasilic arteriovenous fistula. A subfascial hematoma that developed because of perforation of the posterior wall of the basilic vein was not detected by Doppler ultrasound initially, and subsequent heparinized hemodialysis caused progression of the hematoma. Neuromuscular sequelae were prevented by performing an emergent fasciotomy, and transposition of the arterialized basilic vein was performed later to prevent similar complications in the future. This case report shows the risk for the occurrence of such a devastating complication if the nontransposed brachiobasilic fistula is used for hemodialysis vascular access. Am J Kidney Dis 48:990-992. © 2006 by the National Kidney Foundation, Inc. INDEX WORDS: Compartment syndrome; brachiobasilic fistula; hemodialysis; transposition.
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OMPARTMENT SYNDROME is a serious complication of increased pressure in a closed fascial compartment.1 The elevated pressure causes a decrease in compartmental perfusion pressure and results in microvascular compromise, neuromuscular dysfunction, secondary tissue hypoxia, and, finally, cellular death.2,3 Compartment syndrome seldom was reported as a complication of hemodialysis procedures. Forearm compartment syndrome caused by persistent bleeding from a radiocephalic arteriovenous fistula (AVF) was reported in a uremic patient who underwent excessive anticoagulation with heparin.4 Compartment syndrome also was described after brachial artery puncture in an uremic patient.5 Usually, a subcutaneous hematoma will easily draw the attention of nursing staff because it causes ecchymosis. A deeply located subfas-
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cial hematoma will go unnoticed and cause serious complication if heparin is used. We report a case of left-arm compartment syndrome caused by bleeding from a nontransposed brachiobasilic AVF. CASE REPORT A 62-year-old woman with end-stage renal disease has undergone regular hemodialysis for more than 10 years. Since 2002, a left brachiobasilic AVF was used for vascular access. Because of progressively painful swelling of her left arm after dialysis, she was sent to our emergency department several hours after the hemodialysis treatment on January 31, 2006. Physical examination showed a swollen left arm without ecchymosis, blisters, or signs of collateral circulation. Brachial and radial arterial pulses were intact and symmetrical. Prothrombin time international normalized ratio was 0.94. A portable Doppler ultrasound was performed in the emergency department, and there was no subcutaneous hematoma or thrombosis formation in the left basilic vein. Next, emergent venography was performed and showed a patent brachiobasilic AVF and major veins of left arm (figure not shown). No extravasation of contrast medium was shown. A left internal jugular venous catheter later was inserted as temporary vascular access. The patient was admitted for further observation and underwent another session of heparinized hemodialysis 2 days later. Unfortunately, she reported severe pain and decreased sensation over her left arm after this hemodialysis session. Her left arm swelled rapidly, and multiple blisters developed on the second day (Fig 1A). Emergent computed tomography of the left arm was performed and showed swelling of the subcutaneous tissue, biceps, and anterior compartment muscles (Fig 2A) without enhancement (Fig 2B). Arterial and venous circulation over her left arm was patent. The diagnosis of compartment syndrome was made. Emergent fasciotomy was performed immediately for decompression. During surgery, 500 mL of old blood was evacuated, and no active bleeding from the brachiobasilic AVF was noted (Fig 1B). The brachiobasilic AVF was not subcutaneously transposed. The arm wound was left open and wet dressed for 7



American Journal of Kidney Diseases, Vol 48, No 6 (December), 2006: pp 990-992



COMPARTMENT SYNDROME DUE TO BRACHIOBASILIC FISTULA



991



Fig 1. (A) Multiple blisters developed over the left arm; some blisters were congested with blood. (B) The skin was incised and explored deeply to the muscular level, then a 500-mL blood clot was evacuated (not shown). The wound was left open with a direct wet dressing (day 1 after fasciotomy).



days. Three weeks after the fasciotomy, the brachiobasilic AVF was used for hemodialysis again and there was no sign of neuromuscular or vascular compromise of the patient’s left arm. Subcutaneous transposition of the arterialized basilic vein was performed 2 months after the fasciotomy to prevent a similar complication in the future.



DISCUSSION



Obviously, the serious compartment syndrome of this patient resulted from perforation of a



nontransposed brachiobasilic AVF. The subfascial hematoma was not identified initially, then progressed after subsequent heparinized hemodialysis therapy. National Kidney Foundation–Dialysis Outcomes Quality Initiative guidelines encouraged a transposed brachiobasilic AVF or arteriovenous graft procedure if forearm veins are unavailable or inadequate.6 Some nephrologists prefer a bra-



Fig 2. (A) Precontrast computed tomography (CT) showed poorly demarcated muscles in the anterior compartment in comparison to triceps muscle; CT number (HU) was measured and suggested normal muscular components (white arrow, 30 to 40 HU), fluid accumulation (black arrow, ⴚ5 to 10 HU), and hyperemic muscles (black arrowhead, 30 to 70 HU). (B) Postcontrast CT showed no significant extravasation of contrast medium from the brachiobasilic fistula; heterogeneity in the anterior compartments suggested incorporation of muscles and blood clots.
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chiobasilic AVF because it provides a cumulative patency rate equivalent to that of a brachiocephalic fistulae.7 Recent data suggested that brachiobasilic AVFs be superficialized at the initial procedure, if feasible.8 A 2-stage procedure was suggested for small-caliber basilic veins.9 Construction of the brachiobasilic AVF requires dissection and subcutaneous tunneling of the basilic vein to reposition it superficially and laterally and thereby enable needle cannulation. At the upper-arm level, 4 to 5 cm above the crease, the basilic vein goes right underneath the brachial fascia. Without subcutaneous transposition, the puncture angle is steep, and the posterior wall of the basilic vein can be perforated inadvertently. The extravasated blood remains entrapped beneath the brachial fascia and may extend further after subsequent anticoagulation with heparin. Because of the deep location of the subfascial hematoma, it cannot be detected by physical examination. However, creating a transposed brachiobasilic AVF has the disadvantage of significant arm swelling and patient pain. Some surgeons consider this procedure a major operation that often requires general anesthesia. To minimize the extent of surgery, a catheter-based technique that requires only keyhole incisions and local anesthesia has been developed to facilitate mobilization and tunneling of the basilic vein through small incisions.10 Therefore, a nontransposed brachiobasilic AVF should be avoided because of the possible complications and improved surgical techniques available. A left internal jugular vein catheter was inserted in this patient for temporary dialysis. However, this procedure might contribute to the arm swelling and worsen compartment syndrome. A left internal jugular vein catheter will partially occlude the left innominate vein and impair venous return from the left upper arm and could have contributed to worsen the already existing AVF venous flow impairment in this patient. A Doppler scan was performed at the emergency department and, unfortunately, did not detect the probably already existing subfascial hematoma. Venography, an even more invasive procedure, could not detect the abnormality if the bleeding ceased. A Doppler scan performed by
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an experienced examiner familiar with AVF complications would prevent exposure to contrast medium in this patient and make a correct diagnosis earlier.11 In addition, Doppler scan is a useful method to diagnose the formation of pseudoaneurysms that may complicate fistula hematomas. This case report reminds us that bleeding from a nontransposed brachiobasilic AVF could lead to devastating complications. Catheter placement on the same side of a functioning AVF should be avoided, particularly when the extremity is already swollen owing to outflow impairment. Doppler ultrasound provides prompt and noninvasive evaluation of the AVF and should be performed more frequently. A nontransposed brachiobasilic AVF should be avoided because of the possible complication and the improved surgical techniques available. REFERENCES 1. Vaz AJ: Compartmental syndrome following subclavian vein hemodialysis. Clin Exp Dial Apheresis 6:15-24, 1982 2. Gonzalez D: Crush syndrome. Crit Care Med 33:S34S41, 2005 (suppl 1) 3. Köstler W, Strohm PC, Südkamp NP: Acute compartment syndrome of the limb. Injury 36:992-998, 2005 4. Reddy SP, Matta S, Handa A: Forearm compartment syndrome following puncture of haemodialysis access fistula. Eur J Vasc Endovasc Surg 23:458-459, 2002 5. Safran MR, Bernstein A, Lesavoy MA: Forearm compartment syndrome following brachial artery puncture in uraemia. Ann Plast Surg 32:535-538, 1994 6. National Kidney Foundation: DOQI Clinical Practice Guidelines for Vascular Access. Am J Kidney Dis 30:S150S191, 1997 (suppl 3) 7. Oliver MJ, McCann RL, Indridason OS, Butterly DW, Schwab SJ: Comparison of transposed brachiobasilic fistulas to upper arm grafts and brachiocephalic fistulas. Kidney Int 60:1532-1539, 2001 8. Fitzgerald JT, Schanzer A, Chin AI, et al: Outcomes of upper arm arteriovenous fistulas for maintenance hemodialysis access. Arch Surg 139:201-208, 2004 9. Taghizadeh A, Dasgupta P, Khan MS, Taylor J, Koffman G: Long-term outcomes of brachiobasilic transposition fistula for haemodialysis. Eur J Vasc Endovasc Surg 26:670672, 2003 10. Hill BB, Chan AK, Faruqi RM, et al: Keyhole technique for autologous brachiobasilic transposition arteriovenous fistula. J Vasc Surg 42:945-950, 2005 11. Rutherford RB: The value of noninvasive testing before and after hemodialysis access in the prevention and management of complications. Semin Vasc Surg 10:157161, 1997
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