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Iatrogenic arteriovenous fistula and its surgical repair in an infant: A case report
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ABSTRACT

Arteriovenous fistula (AVF) is an abnormal connection between arteries and veins. Iatrogenic trauma constitutes the majority of arterial
traumas in childhood. The most common post-traumatic complications are AVF, arterial aneurysm/pseudoaneurysm, hematoma,
thrombosis, arterial dissection, and acute limb ischemia. Some small AVFs close themselves without treatment. However, larger AVFs can
be treated with surgery, endovascular stents, or ultrasound-guided compression. Herein, we present surgical management of a 22-month-old
male infant with a high-flow AVF located between the right radial artery and the adjacent vein.
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Arteriovenous fistula (AVF) is an abnormal
connection between an artery and a vein. Iatrogenic
trauma constitutes the majority of arterial traumas in
childhood. With increased use of invasive diagnostic
tools in newborns, the incidence of iatrogenic trauma
has been on the rise.[1,2] Frequent venous access,
intraarterial monitorization, central/peripheral venous
catheterization, and frequent blood collection are the
main reasons for arteriovenous traumas in low-birthweight and premature infants.[3,4] The prevalence of
post-traumatic complications ranges from 0.3 to 2.6%
with a higher rate of complications in the femoral
artery than the radial artery.[5] The most common
post-traumatic complications are AVF, arterial
aneurysm/pseudoaneurysm, hematoma, thrombosis,
arterial dissection, and acute limb ischemia.[3] In the
literature, there are only three case reports with radial
AVF formation following coronary angiography. In the
definite diagnosis, Doppler ultrasonography (USG),
arteriography, and magnetic resonance angiography
(MRA) are used.[6,7]

Herein, we present surgical management of a male
infant with a high-f low AVF located between the
right radial artery and the adjacent vein.

CASE REPORT
A 22-month-old male infant was admitted to an
external center with a swelling located just above
the right wrist for one month (Figure 1). Physical
examination and Doppler USG showed a high-flow
AVF of the radial artery and adjacent vein at the wrist
level. The patient was referred to our clinic. His medical
history revealed a long-term follow-up in the intensive
care unit with invasive arterial monitorization about 1.5
years ago. The radial, ulnar, and brachial pulses of the
right upper limb were palpable without any ischemia
sign. Laboratory test results were also normal. The
patient was scheduled and prepared for surgery.

After the right upper limb was wrapped with
bandage, the veins were drained and the arterial flow
was interrupted. A 2.5 cm transverse incision was,
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Figure 1. Swelling just above the right wrist.

Figure 2. The fistulized zone located between radial artery and adjacent vein.

then, made into the marked site just above the right
wrist which yielded thrill before surgery. The right
radial and adjacent veins were reached. The fistulized
zone was located between the radial artery and
the adjacent vein (Figure 2). During dissection, the
adjacent vein was ligated, and the radial artery defect
was primarily repaired using 8/0 prolene suture. After
surgery, the radial artery pulse was palpable without
any fistulized flow. Manual Doppler USG revealed
that triphasic flow continued in the ulnar and radial
arteries. No blood transfusion was needed during and
after surgery. No early complication was observed. The
patient was discharged one day after surgery with oral
acetylsalicylic acid 5 mg/day. At one-month follow-up
visit, no thrill or murmur at the level of right wrist was
observed and all pulses were palpable.

DISCUSSION
The most common causes of arterial traumas in
adults include penetrating injuries, gunshot injuries,
blunt traumas, and bone fractures.[7] Iatrogenic trauma
is the main reason for arterial traumas in 66% of
pediatric cases and umbilical artery catheterization,

transfemoral cardiac catheterization, or transfemoral
arteriography for diagnosis and monitorization may
lead to these traumas. Most cases are diagnosed before
the age of two.[8,9] The incidence of vascular trauma
after arterial cannulation due to cardiopulmonary
bypass is low. Freed et al.[9] reported that 67% of
children aged under 10 years had vascular trauma
after cardiac catheterization. In addition, AVFs may
originate from puncture attempts for arterial blood gas,
invasive arterial monitorization, and venous puncture
in low-birth-weight newborns. Also, ischemia,
aneurysm/pseudoaneurysm, hematoma, perforation,
and thrombosis may lead to post-traumatic AVFs.
Due to the smaller diameters of the veins in children
than adults, the risk of post-traumatic complications is
high in children. Post-traumatic complications include
tissue loss, limb length discrepancy, ischemia, and
necrosis and are associated with high morbidity and
mortality.
The diagnosis should be made through a noninvasive
method to avoid additional complications. Medical
and surgical treatment options are available. Unless
left untreated, microsurgery techniques can be used as
early as possible.[1] Some small AVFs close themselves
without treatment, while larger AVFs can be treated
with surgery, endovascular stents, or USG-guided
compression. There are several publications reporting
favorable results with endovascular treatment of arterial
injuries in adults.[8-10] However, small sample size
and limited experience on endovascular techniques
have led us to prefer surgical methods.[6]
Furthermore, a healthy circulation of the ulnar
artery and palmar arch before and after surgery
is critical for hand ischemia. Although there is a
consensus on the diagnostic procedures and surgical
indications for vascular traumas in adults,[11,12] no
consensus has been established yet in pediatric cases.
The prevalence of vascular traumas is low in children
and surgery can be performed in a very few number
of centers. If left untreated with an adequate size,
venous return is increased due to the transition from
high-systemic vascular resistance to the lower vascular
resistance. As a consequence, increased volume leads
to heart failure. If an AVF affects the lower limb,
ischemia is frequent with a rate of ischemia and heart
failure of 3.6%.[11-13] Different from adults, children
should be closely followed for limb growth retardation,
as they are still in the growth period. There are several
studies reporting limb length discrepancy in children
without any ischemia sign who failed to achieve
complete recovery.[13,14] Furthermore, surgical strategy
depends on the diameter and location of the AVF.
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Surgical techniques include partial resection, ligation,
excision, and primary repair. The use of covered stents
and USG-guided compression are the other treatment
options with lower efficacy. Some authors have also
suggested that conservative methods are effective in
the treatment of AVFs.[1]
Pain, paresthesia, and edema may occur in the early
period following AVF operation. In delayed cases,
irreversible heart failure, hand ischemia, thrombosis,
or limb growth retardation can be seen due to highflow AVF. Early diagnosis and treatment is critical to
avoid these complications. Of note, a special attention
should be paid to the radial artery interventions in
pediatric cases and larger arteries should be used for
puncture, if available. If a puncture is planned, the
number of attempts should be minimized, and an
USG-guided approach should be followed to decrease
the complication rate.
In conclusion, AVFs should be diagnosed as early
as possible using the least risky method to avoid a new
AVF formation. Once the diagnosis is established,
necessary precautions should be taken to prevent lifethreatening complications such as limb ischemia or
heart failure. Due to small vein diameters in children,
the rate of stent thrombosis is high. Some authors
have advocated the use of USG-guided compression
as an alternative; however, there is a limited number
of competent and experienced radiologists. We,
therefore, prefer surgery in the first-line setting and
it is an undeniable fact that more satisfactory longterm results can be achieved in patients undergoing a
successful surgery.
Declaration of conf licting interests
The authors declared no conf licts of interest with respect
to the authorship and/or publication of this article.
Funding
The authors received no financial support for the research
and/or authorship of this article.

REFERENCES

1. Lin PH, Dodson TF, Bush RL, Weiss VJ, Conklin BS,
Chen C, et al. Surgical intervention for complications

57

caused by femoral artery catheterization in pediatric
patients. J Vasc Surg 2001;34:1071-8.
2. Koç M, Aydın H, Baş T, Işık O, Özgür S, Doğusan
AR ve ark. İnfant döneminde iyatrojenik brakiyal arter
psödoanevrizmaları ve cerrahi tedavisi. Türkiye Çocuk
Hast Derg 2013;2:69-72.
3. Gamba P, Tchaprassian Z, Verlato F, Verlato G, Orzali
A, Zanon GF. Iatrogenic vascular lesions in extremely low
birth weight and low birth weight neonates. J Vasc Surg
1997;26:643-6.
4. Rey C, Marache P, Watel A, Francart C. Iatrogenic false
aneurysm of the brachial artery in an infant. Eur J Pediatr
1987;146:438-9.
5. Eichhofer J, Horlick E, Ivanov J, Seidelin PH, Ross
JR, Ing D, et al. Decreased complication rates using
the transradial compared to the transfemoral approach
in percutaneous coronary intervention in the era of
routine stenting and glycoprotein platelet IIb/IIIa
inhibitor use: a large singlecenter experience. Am Heart
J 2008;156:864-70.
6. Fellmeth BD, Roberts AC, Bookstein JJ, Freischlag
JA, Forsythe JR, Buckner NK, et al. Postangiographic
femoral artery injuries: Nonsurgical repair with US-guided
compression. Radiology 1991;178:671-5.
7. Verlato F, Zanon GF, Gamba PG, Verlato G, Rocco
S, Orzali A, et al. Echo Doppler color flow (ECDF)
evaluation of vascular pathology in pediatric age groups. Int
Angiol 1996;15:321-7.
8. Smith C, Green RM. Pediatric vascular injuries. Surgery
1981;90:20-31.
9. Freed MD, Keane JF, Rosenthal A. The use of heparinization
to prevent arterial thrombosis after percutaneous cardiac
catheterization in children. Circulation 1974;50:565-9.
10. Spence MS, Byrne J, Haegeli L, Mildenberger R, Kinloch
D. Rare access site complications following transradial
coronary intervention. Can J Cardiol 2009;25:e206.
11. Flanigan DP, Keifer TJ, Schuler JJ, Ryan TJ, Castronuovo
JJ. Experience with latrogenic pediatric vascular injuries.
Incidence, etiology, management, and results. Ann Surg
1983;198:430-42.
12. LaQuaglia MP, Upton J, May JW. Microvascular
reconstruction of major arteries in neonates and small
children. J Pediatr Surg 1991;26:1136-40.
13. Bassett FH 3rd, Lincoln CR, King TD, Canent RV Jr.
Inequality in the size of the lower extremity following
cardiac catheterization. South Med J 1968;61:1013-7.
14. Bloom JD, Mozersky DJ, Buckley CJ, Hagood
CO Jr. Defective limb growth as a complication of
catheterization of the femoral artery. Surg Gynecol
Obstet 1974;138:524-6.

