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Congenital Arteriovenous Malformation of the Forearm and
Hand
A Collins, K Cronin
Plastic Surgery Department, The Children’s University Hospital, Temple St, Dublin 1

Abstract
We report the case of an asymptomatic arteriovenous malformation (AVM), extending from the forearm into the palm, in an 11-year-
old boy. A debulking procedure was performed meticulously dissecting the lesion from the involved structures. The post-operative
course was uncomplicated and no evidence of recurrence was noted at eighteen months follow-up. Extensive AVMs involving
structures vital for hand function may be asymptomatic. Clinical follow-up is paramount, due to the inherent risk of recurrence.

Introduction
Vascular malformations account for two to six percent of
paediatric upper extremity tumours.1 The case of an extensive, but
asymptomatic, upper limb arteriovenous malformation (AVM) is
reported.

Case Report
An 11-year-old, left hand dominant, pubertal male was referred
to a specialist paediatric hand service with a four month history
of two painless masses in the left forearm and palm. There was
no history of trauma. Clinical examination revealed a non-tender
subcutaneous swelling in distal third of the left volar forearm
measuring 6.5cm x 3cm, and a second mid-palmar swelling
measuring 3.5cm x 2cm. Both masses moved proximally with
finger flexion. No overlying skin changes were noted. There was
no associated bruit or thrill. Thenar muscle wasting was absent
and intrinsic and extrinsic muscle strength was normal. No
sensory abnormalities were elicited and both Tinel’s and Phalen’s
tests were negative.

Haematological and inflammatory markers were within normal
limits. Ultrasonography revealed non-specific hypoechogenic
regions around the flexor tendons extending from the mid-forearm
to the palm, suggestive of tenosynovitis. Subsequent surgical
exploration revealed an extensive vascular malformation, with
an hour glass configuration, extending from the mid-forearm,
deep to the transverse carpal ligament, into and through the
carpal tunnel. The mass abutted and invaginated the flexor
tenosynovium, the median nerve, palmar cutaneous nerve, digital
nerves of the thumb, index, middle and ring fingers and the first
and second lumbricals. Connections were also identified to the
ulnar neurovascular bundle and the superficial and deep palmar
arterial arches. A debulking procedure was performed under
tourniquet control, fastidiously dissecting the lesion from the
involved structures. The post-operative course was uncomplicated.

Histopathological analysis demonstrated a mass composed of
variably dilated vascular channels, including arteries, veins and
lobules of capillary proliferations. These findings were consistent
with an AVM. Clinical and ultrasonic follow-up at eighteen months
revealed no evidence of recurrence.

Discussion
Paediatric vascular anomalies can be classified as either
haemangiomas or vascular malformations.2,3 Specific
pathological features assist in the differentiation between the
two, including vessel type, cellularity, endothelial proliferation and
immunohistochemical profile. Flow characteristics have also been
proposed as an instrument for subclassification.4 Malformations
with an arterial component are regarded as high-flow lesions,
whereas those without are considered low-flow lesions. Although
present at birth, AVMs may not become clinically apparent until
later in life, as demonstrated by the case reported.5,6 Symptoms
can develop when the body is under the influence of hormonal
fluctuations, or as a result of thrombosis, infection or trauma. The
clinical manifestations vary according to the extent of the lesion.5,7

Similar to the findings of Gutowski et al, the AVM described had
an hour-glass configuration, narrowed centrally by the transverse
carpal ligament. In contrast however, despite the extent of the
lesion no sensory or motor disturbances were elicited pre-
operatively.

Whilst standard ultrasound findings may be non-specific, colour
doppler ultrasonography can determine flow rates, volumes and
reversal of flow.8 MRI can characterise flow patterns, in addition
to defining the anatomical extent of lesions and the involvement
of adjacent structures.7 In patients with extensive AVMs, such as
the case described, tourniquet control may sufficiently limit intra-
operative blood loss to allow for adequate resection, thus avoiding
the potentially devastating consequences of embolisation.6 In such
cases, we advocate maximum debulking of the AVM, all the while

Figure 1 Intraoperative image demonstrating the arteriovenous malformation
(arrows) extending from the forearm, deep to the transverse carpal
ligament (TCL) into and through the carpal tunnel. The median nerve (M)
and thumb (T) are also identified.

Figure 2 Elastic Van Gieson stained section showing a benign vascular lesion
consisting of a mixture of arteries, veins and capillaries consistent with an
arteriovenous malformation
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meticulously preserving the involved vessels, nerves and tendons.
The reported recurrence rates range from 47% to 76%, even in
cases of perceived complete surgical excision.1,9

Given the variability in extent and presentation, childhood vascular
malformations should ideally be managed in a multi-disciplinary
setting, with input from plastic surgery, radiology dermatology and
pathology. The case reported serves to highlight the importance
of considering AVMs in the differential diagnosis of asymptomatic
forearm and hand swellings. Clinical follow-up is paramount, due
to the inherent risk of recurrence.

Correspondence: A Collins
Department of Plastic Surgery The Children’s University Hospital,
Temple St, Dublin 1
Email: annecollins@rcsi.ie
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Therapeutic Hypothermia in ICUs
J O Connor, K Doody, J O’Dea
Department of Anaesthesia and Intensive Care, University Hospital Limerick, Dooradoyle, Co Limerick

Abstract
Recent research on Therapeutic Hypothermia (TH) post cardiac arrest has raised questions about its implementation and
benefits. TH to 32-34oC is still included in international guidelines for post-cardiac arrest care. We investigated how Irish ICUs
are utilising TH as part of their management of patients post cardiac arrest using a telephone survey of all Irish ICUs. All 25
ICUs in Ireland participated. As of quarter 2 2014, TH was part of post-cardiac arrest management in 20 ICUs(80%), which is
similar to international figures. 2011 was the median year for units to start using TH in Ireland. Over half 13 (52%) of Irish ICUs
have experience with cooling more than 10 patients. Despite lack of evidence for its benefit, 12 ICUs (48%) use TH for OHCA
non VF-VT arrests. Lack of resources was cited by 2 ICUs (8%) as well as no local consensus by 1 ICU (4%) prevented a small
minority adopting the protocol. Similar methods of inducing and maintaining TH were found in Ireland as with overseas. Interest was
expressed in recent research on TH and in 2 ICUs local practice had changed because of it. An updated international resuscitation
guideline is awaited.

Introduction
Mortality and morbidity from cardiac arrest is a significant issue
in our health service. Mortality from out of hospital cardiac arrest
(OHCA) exceeds 90% and the figure is 70% for inpatients who
suffer a cardiac arrest.1–6 In 2002, two seminal, randomised,
prospective trials7,8 with a total of 350 patients confirmed the
benefit of 12-24 hours of therapeutic hypothermia (TH) post
cardiac arrest in improving survival and neurological outcomes for
these patients. It should be noted only patients with VF/VT were
included in these studies. Soon after these trials, international
guidelines adopted TH into their standard protocols post arrest
targeting 32-34o as the optimum temperature for 24 hours9. The
evidence of any benefit of using (TH) for Non-VF/VT cardiac
arrests is primarily based on observational studies and is sparse10.
Non- VF/VT cardiac arrests unfortunately represent the majority
of cardiac arrests and further studies would be required to
ascertain what benefit if any that TH may confer to this patient
group. The largest study to date11 on TH has found that there is
no significant mortality benefit between cooling to 33o and cooling
to 36o. Indeed, cooling to 33o was found to cause more adverse
effects such as hypokalemia (19% in the 33o group, 13% in the
36o group). The main objective of this survey is to find out the
implementation rate and means of implementation of TH in Irish
ICUs and interpret the impact of the latest research on clinical
practice.

Methods
A telephone survey of all Irish ICUs was conducted between
February and March 2014. There is no centralised database of
the contact details of Irish ICUs. The locations of ICUs in Ireland
was found in a Health Service Executive (HSE) report entitled
‘Review of adult critical care services in the Republic of Ireland’.
A previously published questionnaire, similar to that used in a
UK survey1 was used, to collect information from the consultant
in charge of each ICU on that day. The Clinical Nurse Manager
working in each unit was contacted if the consultant in charge
was not available after numerous attempted contacts. Information
collected was anonymised and interpreted using IBM SPSS 2112.

Results
37 hospitals are mentioned in the 2009 HSE ‘Review of adult
critical care services in the Republic of Ireland’ report13. 12 of
these were ineligible due to downgrading or reconfiguration of the
HSE hospital groupings. All 25 of the other units participated in
this study. Multiple phone calls were made in an attempt to speak
with the consultant in charge of each ICU, which was only possible
on 11 occasions (44%). In the event that the consultant was not
available on three further occasions the Nursing manager that day
was spoken with (14 ICUs or 56%). 5 ICUs in Ireland (20%) do
not use TH post cardiac arrest. The most frequent reason cited
was ‘No resources’ (3 units), but one hospital mentioned no local
consensus and prompt patient transfer to a neighbouring larger
centre, while another had had no recent patients with cardiac
arrest. The median year for hospitals to commence TH in Ireland
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