Evidence Table
Rationale for development of Clinical Guideline:
There is currently no Clinical Practice Guideline pertaining to the care of a patient post cardiac catheterisation at The Royal Children’s Hospital (RCH). The frequent occurrence of both
diagnostic and interventional cardiac catheterisation at the RCH has prompted the development of this resource. The vascular complications associated with cardiac catheterisation are a major
cause of morbidity in children. Monitoring of the patient after cardiac catheterisation is essential for early identification and management of complications and emphasises the need for this
guideline. The bedside nurse plays a pivotal role in recognising and managing cardiac catheter complications and must be knowledgably of the potential complications and their management.
The aim is that this guideline will assist nursing staff to improve clinical practice and patient outcomes for this patient group.

Search Strategy:
A search of the relevant literature was conducted via the Cumulative Index of Nursing and Allied Health Literature (CINAHL) database, PubMed, Medline, and Google Scholar. The following
terms were utilised, singular and in combination, in the search: cardiac catheterization/catheterisation, paediatric/pediatric, complications, management, post procedure, nursing care, diagnostic,
interventional, child/ren. The search was refined and limited to peer-reviewed literature, English language articles and publications made between 2007-2013. The search yielded numerous
relevant articles, however none of which included a paediatric population. The publication dates were therefore expanded to 2001-2013.
The literature search identified various articles, some of which were excluded as they studied issues outside the scope of practice being investigated. Despite the abundance of articles relating
to cardiac catheterisation, majority of the literature explored catheterisation in the adult population. This indicates the need for further paediatric clinical investigations. As a consequence,
findings from both adults and paediatrics were utilised in the development of this clinical practice guideline.
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Methods, key findings, outcomes or recommendations

The study evaluated the complications associated with diagnostic cardiac catheterisation and interventional
catheterisation. Additionally, covariate effects on the risk of vascular complications were evaluated
FINDINGS





II

The incidence of vascular complications decreased significantly for diagnostic cardiac catheters, 1.7% versus
0.2%, and interventions cardiac catheters, 3.1% versus 1.0%, from 1998 to 2007 (p < 0.001).
Effective haemostasis is obtained by manual compression.
Femoral artery is associated with an increased risk of retroperitoneal bleeding.
Interventional catheters have a statistical significant higher rate of complications compared to diagnostic
cardiac catheters (p<0.05)

The study compared the effect of early ambulation (4 hours) and late ambulation (12 hours) on the patients’ puncture
site pain, vascular complications, back pain, urinary discomfort, satisfaction level and general well-being perception.
FINDINGS






Ambulation at 4 hours post cardiac catheter significantly reduced patients’ back pain compared to ambulation
at 12 hours.
Ambulation at 4 hours post cardiac catheter significantly reduced patients’ urinary discomfort compared to
ambulation at 12 hours.
Ambulation at 4 hours post cardiac catheter significantly increased general well-being compared to
ambulation at 12 hours.
Ambulation at 4 hours post cardiac catheter had no significant difference on puncture site pain or satisfaction
level of patients.
Ambulation at 4 hours post cardiac catheter caused no significant increase in puncture site bleeding and
therefore does not increase the risk of bleeding.
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The study investigated the risk of vascular complications in patients who ambulated 2-3 hours post diagnostic cardiac
catheterisation compared to 6 hours. Additionally, it studied the effect of early ambulation on patient comfort and
hospital costs.
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Early mobilization of 2-3 hours after diagnostic cardiac catheterisation via the femoral artery does not
significantly increase the risk of vascular complications.
Early ambulation (2-3 hours compared to 6 hours) has beneficial results on patient comfort and satisfaction
and reduces hospital costs.

Retrospectively analyzed 519 catheterisation procedures to analyze the prevalence of complications and the risk factors
related cardiac catheterisation.
FINDINGS








The incidence of complications from all cardiac catheters was 6.2%.
The most common complications were arterial thrombosis and transient arrhythmias.
The incidence of complications post interventional cardiac catheters was higher (9.7%) when compared to
diagnostic cardiac catheters (5.4%).
Younger age, particularly < 1 year of age, is the strongest predictor of the development of any complication
(p=0.02).
Among the 32 complications, arrhythmias were the most common (41%). The two major arrhythmia
complications were ventricular tachycardia and complete atrioventricular block. Other arrhythmias included
persistent ST elevation, supraventricular tachycardia, sinus bradycardia, and bundle branch block.
The risk of complications was independently increased if the patient was <1 year of age, <5 kg or had an
interventional procedure.
There was no significant association between gender and complications.
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A descriptive study to examine the approaches utilised by varying hospitals to prevent cardiac catheter complications.
FINDINGS


Majority of complications including bleeding and haematoma occurred during bed rest and within the first 2
hours post procedure.
 Frequent nursing monitoring in the first hours is effective in decreasing complications.
 Elevation of the bed should be at most, a 15- to 30-degrees, and patient lies flat.
 Bed rest for at least 4 to 6 hours, keeping the leg at the access site still is required post procedure.
 Different institutions have varying times for patient mobilisation after cardiac catheter. 24.1% mobilize
patients after 4 hours, 55.2% after 6 hours, and 20.65% after 8 hours.
 75.9% of the institutions monitored the vital signs and insertion site every 15 minutes for the first hour
postprocedure and then every hour.
 If bleeding occurred manual pressure was used to achieve haemostasis in 100% of cases.
Baseline, procedural, and outcome data was prospectively collected on all patients undergoing interventional cardiac
catheters (n=28,378). One hundred percent patient follow-up through hospital discharge was obtained. A case control
cohort study (76 RPH and 76 non-RPH patients) was utilized to examine the care of patients with RPH and risk factors
of developing RPH.
FINDINGS
 One hundred and sixty-three patients (0.57%) developed retroperitoneal haemorrhage (RPH).
 The average time of RPH diagnoses was 2.4 hours (interquartile range 1-7hours) post procedure.
 Of the patients the developed RPH, 57.9% required red blood cell transfusion (median 2 units, maximum 67
units), 18.4% required platelet transfusion, 13.2% required fresh frozen plasma, and 8.1% required protamine.
 Appropriate management of the femoral access site and the patient once this complication is suspected may
minimize adverse outcomes.
 Nurses must assess the insertion site and be knowledgeable of signs and symptoms of RPH.
 Appropriate treatment of RPH includes volume and blood product support as well as correction of thrombin
and platelet inhibition.
 When RPH is suspected CT scanning is not always required and, in fact, delays related to CT scans can delay
treatment and therefore have negative patient outcomes.
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A retrospective analysis of 26 cases of retroperitoneal haematoma (RPH) after interventional cardiac catheter to
determine prevalence, clinical features, and risk factors of RPH.
FINDINGS










RPH occurred in 26 (0.74%) patients undergoing interventional cardiac catheter.
Signs and symptoms of RPH include abdominal pain (42%), groin pain (46%), back pain (23%), diaphoresis
(58%), external groin haematoma (31%), fluctuating BP response (42%), bradycardia (31%) and hypotension
(92%).
Blood loss anemia was a universal feature (100%) of patients with RPH, with a mean fall in haematocrit of
11.5 + - 5.1 points from baseline in RPH patients, as compared with 2.3 + - 3.3 points in control subjects (p <
0.0001).
Time to first clinical sign of RPH was 157.6 + - 162.9 minutes post procedure until occurrence of first clinical
feature.
All RPH episodes were ipsilateral to the femoral artery puncture.
Asymptomatic RPH was rare, with 96% of cases having at least one symptom.
Lower abdominal tenderness ipsilateral to the puncture site was another common finding and underscores the
importance of a careful physical examination of the abdomen in evaluating suspected cases of RPH.
Awareness of the determinants and clinical features of RPH may aid in prevention, early recognition, and
prompt treatment.
Almost 75% of cases presented within the first 3 hours post the procedure, which highlights the need for
vigilance monitoring during the first few post procedural hours.
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Retrospectively studied the complications that occurred post-diagnostic cardiac catheters, the timing of the
complications and the immediate treatment of the complications. Thereafter the study explored the implementation of
a post cardiac catheter care plan.
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Forty-four percent of vascular complications occurred within 2 hours after haemostasis.
The median time of occurrence of vascular complications was 5 hours after haemostasis, with the latest
occurrence 24 hours after haemostasis.
Patients should be monitored for vascular complications for at least 24 hour after haemostasis.
In the event of a haematoma, nurses should apply manual compression over the haematoma to prevent any
further bleeding and continue to monitor the site for any reoccurrence.
For bleeding at groin site, apply pressure above insertion site with gauze to achieve haemostasis and notify
physician immediately.
With pressure bleeding should stop in 5-10 minutes.
A haematoma can indicate internal bleeding into the thigh, pelvis, retroperitoneal space. Auscultate
haematoma for presence of systolic bruit (indicates pseudoaneurysm).
Inspect for signs of infection at the groin site.
Neurovascular limb observations are included in the patient assessment. Notify the physician if an extremity
is cold, discolored, and has a diminished or absent distal pulse.
BP, heart rate, groin site assessment and neurovascular limb assessment should be done 15 minutely x3, then
30 minutely x 3, then 4 hourly.
Patient assessment should also include assessment of ECG rhythm, assessment of pain/discomfort, assessment
of intake and output.
Assessment of groin site includes assessing for bleeding, ecchymosis, haematoma, pseudoaneurysm and
infection.
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The study investigated the effects of changing position while the patient is restricted to best rest post-cardiac catheter.
It examined whether changing position had an effect on the level of comfort, satisfaction, fatigue and the amount of
bleeding and haematoma formation.
FINDINGS




The patients in the experimental group (allowed to change positions from side to side while on bed rest) had
significantly higher comfort and satisfaction and lower fatigue levels than the control group (strict lying on
back for bed rest) after catheterisation (P < 0.01).
Changing patients’ position, in accordance to the study’s design, caused no significant increase in the amount
of bleeding and haematoma when compared with the control group (P > 0.05).
By relieving pain, positioning improves haemodynamics after cardiac catheterisation.
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The paper reviewed all cardiac catheter complications (n=700) reported to the Pennsylvania Patient Safety Reporting
System and reviewed current literature to explore strategies to reduce vascular complications associated with cardiac
catheterisation.
FINDINGS
 58% of cardiac catheter complications were vascular complications associated with the access site, including
bleeding, haematoma formation, retroperitoneal bleed and pseudoaneurysm.
 The contributing factors of the 230 vascular complications reported were: medication errors, inconsistencies in
patient assessments, unrecognized changes in patient condition and lack of appropriate interventions when
complications occurred.
 The incidence of all cardiac catheterisation complications is 1% for diagnostic and 3% for interventional
procedures.
 Early detection and management of vascular complications is key to minimizing complications.
 Signs and symptoms of haematoma formation at the groin site are swelling and pain at the site. Knowledge and
assessment of these early signs and symptoms of bleeding at the access site are pivotal in minimizing vascular
complications.
 Additional signs of haematoma include symptoms of blood loss and compromised vascular flow (e.g., weak or
absent pedal pulses, tachycardia).
 If a patient is suspected of RPH nursing protocols should include obtaining a type and cross in anticipation of the
need of blood products.
• Assess vital signs and site every 15 minutes for 1-hour post procedure and then every hour until the patient is
allowed to ambulate (3 to 6 hours).
• Site assessment should include; palpation of site to assess temperature, assess color, and pulses in the extremity
used for access.
• Assess for patient pain at the site.
• For interventional catheterisation ensure bed rest for six hours after haemostasis.
• Ensure head of bed is not elevated more than 30 degrees.
• Assess for a bruit, which indicates compromised vascular flow indicative of pseudoaneurysm.
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Report of multiple cardiac catheterisation procedures in the paediatric population. Describes the varying possible
complications for the specific procedure and the implications this has on nursing practice.
FINDINGS








Interventional catheterisation is associated with significantly more complications compared to diagnostic
catheterisation.
Complications are significantly higher in infants than older patients.
Knowledge of potential complications and vigilant monitoring by the bedside nurse can reduce adverse
consequences to the child after interventional cardiac catheterisation.
Hypotension may reflect blood loss or tamponade resulting from cardiac or great vessel perforation.
Vascular complications are the most common adverse events that follow therapeutic cardiac catheterisation.
Complications at the site of intervention include ruptures or tears, perforations, dissections, aneurysms or
pseudoaneurysms, and fistulas.
Nursing assessment of limb perfusion is imperative and includes pedal and popliteal pulses, capillary refill,
and skin temperature and color. Patients with occlusion of the artery will have a cold, pallid, pulseless leg.

