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Introduction _____

Local hematoma formation and bleeding have long
been recognized and accepted as a frequent
complication following trans-femoral puncture.1.2 The
risks of invasive diagnostic techniques are placed
under greater scrutiny today with the development
and improvement of non invasive techniques such as
CT angiography and MR angiography.® Since the
introduction of digital subtraction angiography to routine
clinical practice, various studies have been performed
to determine complications and their frequency related
to this procedure.*® Furthermore, many interventional
procedures are being conducted on an outpatient
basis, reflecting limited inpatient bed availability.

The purpose of this study is to assess the incidence

of hematoma after femoral artery puncture in patients
undergoing diagnostic or interventional angiography.

Materials and Methods _____

Data were collectedfor over a period of 4 months from
January 15t 2011 to April 30" 2011 at a tertiary care
academic hospital. All patients undergoing diagnostic
or interventional angiography via femoral route were
included in this study. Patients were referred for
angiography by clinicians (vascular surgeons, neuro-
surgeons, gastroenterologist and chest physicians).
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Patients who were disoriented and unable to follow
the instructions or in whom arterial closure devices
were used were excluded from the study. Predisposing
conditions like poorly controlled diabetes, uncontrolled
hypertension, significant renal insufficiency, CLD,
uremia and irreversible coagulopathy were also
considered during evaluation.

The referred patients were either admitted or procedure
performed as outpatient. They were assessed by
radiology fellow or consultant to confirm that they were
suitable to proceed with angiography. This assessment
included checking for any recent clinical deterioration,
a routine check of vital signs, and ensuring that no
renal insufficiency or any othercoagulopathy related
disorders which was corrected when possible. Informed
consent was obtained by the radiologist in the
angiography suite. Procedures were performed on
Siemens Axiom Artis with road mapping capabilities.
The procedures were performed by interventional
radiologists with experience ranging from 3 to 20 years.
Fellows and residents in interventional radiology also
performed some of the procedures under the direct
supervision of a radiologist.

Lignocaine 2% local anesthetic was used at the
intended puncture site (predominately the groin). In
general, 4-French catheters were used for diagnostic
studies, and 6-8 French catheters for therapeutic
neurointervention. 5 to 8 French sheaths were used
for the procedures. If interventions like angioplasty,stent
insertion or neurointervention was performed, heparin
was givenintra-arterially at doses of 2,500-5,000 U
per patient. The standard Seldinger technique was
used to introduce the catheter over a guidewire. ECG,
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blood pressure, and pulseoximetry monitoring were
routinely performed by nursing staff. Neurointervention
procedures were carried out under general anesthesia.
Once the procedure was complete, the puncture site
was closed using digital compression by the radiologist,
interventional fellow, or resident who performed the
procedure. Patients were kept supine and were
observed half hourly by nursing or medical staff for
blood pressure, pulse, groin puncture inspection,
peripheral vascular state, and neurologic state if a
cerebral study had been performed. Patients were
observed for at least 6 hr after angiography in case of
outpatient before discharge. Admitted patients were
followed in the ward.

Data were summarized based on procedure type into
four main categories: aortofemoral studies, cerebral
studies, interventional procedures (e.g., angioplasty,
stenting, embolization), and other procedures (e.g.,
renal study, mesenteric or abdominal aortography,
arch aortography, subclavian venography).

At the end of the study period, medical records were
reviewed for further details regarding complications
that necessitated admission for observation or
treatment.

Results

Eighty two patients were evaluated in this audit including
57 males and 25 females. Age ranged from 9 to 80
years. In 68 cases, 5 FR sheath was used for the
procedure and in 11 cases 6FR sheath was used.
7 and 8 FR sheaths were used in 2 and 1 patients
respectively. (Fig.1) Sheath removal and puncture site
compression was given by senior faculty in 7 patients,
by VIR fellow in 51 patients, by residents in 14 patients
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Figure 1: Distribution of usage of different sheathsizes.
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and by trained nurses in 10 cases. (Fig.2) Arterial
puncture site hematoma was found in one patient in
which 5 FR sheath was used in which compression
was given by a resident. The other predisposing factors
like CLD, uremia, coagulopathy and hypertension were
not related to hematoma formation.
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Figure 2: Distribution of different staff performing compression.

Di .
Hematoma, defined as a lump at the puncture sitedue
to accumulation of blood at skin level with a diameter
of > 5 cm in the area of the artery puncture site.It
is reported to occur in 10-50% of diagnostic angio-
grams.57:8 On observation of hematoma the site is
marked by drawing a circle with pen and observed at
various intervals to see if the size of hematoma
increases. A hematoma was always assessed by two
experienced nurses or a nurse and a doctor. This audit
indicates that our current activities for angiography
and interventional procedures have a low incidence
of hematoma formation, falling well within reco-
mmended safe practice guidelines. Out of total 82
patients, only 1 had hematoma which was self-limiting
and did not require any further management. As
expected, the rate of this complication was greater in
the interventional procedures that used larger (5-
French) catheters.Furthermore heparin use has been
seen to increase the risk of bleeding. Other factor
identified in our series for hematoma formation was
the seniority level of person who was providing manual
compression. However due to a very low incidence
this is not reliable. Factors like CLD, uremia, coagu-
lopathy, hypertension and size of the catheters or
vascular access sheaths were found not to increase
the incidence of puncture site hematoma formation.
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Current activities for outpatient angiography and
interventional procedures have shown a low incidence
of major complications, falling well within recommended
safe practice guidelines. A significant reduction was
seen in the overall rate of complications during the
study period as a result of improvements in patient
care and technology developments.

We observed a very low incidence (1.21%) of arterial
puncture site hematoma in patients undergoing
diagnostic or interventional angioplasty. The frequency

is far less compared to the published data and practice
standards guidelines.
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