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Abstract

Introduction 

Coronary artery disease is one of the leading causes of 
death in the world.1,2 Coronary angiography is a routine 
diagnostic procedure indicated for the assessment and 
evaluation of cardiac diseases such as coronary artery 

Background: Coronary angiography is frequently applied for diagnostic purposes in patients with coronary artery disease. 
Be that as it may, there is still no consensus about the optimal time for the ambulation of patients following femoral arterial 
puncture. We sought to compare 6 hours of complete bed rest and 2 hours of complete bed rest in patients after angiogra-
phy.

Methods: This randomized quasi–experimental study was performed in 120 patients candidated for coronary angiography. 
The patients were divided into experimental and control groups randomly. Primarily demographic data were obtained from 
both groups before intervention was carried out for them. The arterial sheath was removed immediately after the procedure. 
Hemostasis was achieved by manual compression and maintained with sandbags. Early ambulation was attempted after two 
hours of supine bed rest following sheath removal. The incidence of bleeding and insertion site complications was 
documented at 24 hours and subsequently at 30 days post-procedure.  

Results: Our findings were indicative of no significant difference between the two groups in terms of gender, age, body mass 
index, catheter size, total procedure duration, total hemostasis time, history of anticoagulant drug use, and coagulation tests 
before angiography. Pre-ambulation bleeding occurred in 2 patients in each of the two groups. Post-ambulation bleeding 
occurred in 2 patients in the control group and 1 in the experimental group. Whereas there was no incidence of large pre-am-
bulation hematoma in the control group, there was one case in the experimental group. There was no case of post-ambulation 
hematoma, however, in either group, and nor was there any late bleeding or vascular complication.

Conclusion: Ambulation 2 hours after angiography via the femoral site is feasible and safe with the same incidence of 
insertion site complication as that of 6 hours of bed rest. Therefore, an early ambulation protocol can shorten hospital stay 
without significant vascular complications.
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disease and valvular disease.2

Nowadays, a femoral coronary artery catheter is com-
monly used for this invasive procedure. It is, however, 
associated with a risk of such complications as bleeding and 
hematoma at the femoral arterial puncture site.3 The poten-
tial of these complications has been traditionally reduced 
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by restricting the patient to at least 6 hours of bed rest after 
angiography.1 This practice is based on empirical reason-
ing and tradition and is associated with discomfort for the 
patient.4

Several studies support reducing the duration of bed 
rest to 2 or 3 hours for the outpatients who have diagnostic 
coronary angiography.4-7 There were no studies in the 
existing literature to examine bed-rest times following any 
cardiac catheterization in Iran when this trial was designed.
    The purpose of the current trial was to test the hypothesis 
that reducing time-to-ambulation from 6 hours to 2 hours 
would not increase post-angiography vascular complications.

Methods

The study was conducted from November 2006 to 
February 2006 in the post-angiography wards of two 
hospitals in Rasht (Heshmat Teaching Hospital and 
Arya Hospital). All the patients of one interventionist (to 
control the complications related to the operator’s experience) 
presenting for cardiac angiography to the hospitals were 
considered for study participation if a femoral arterial 
approach was planned. The study protocol was approved 
by the Ethics Committee of Guilan University of Medical 
Sciences, and written informed consent was obtained from 
all the patients.  Single puncture of the femoral artery was 
an inclusion criterion; and renal failure, chronic obstructive 
pulmonary disease, known pre-procedure bleeding disorder, 
and patient transfer to the ICU after angiography comprised 
the exclusion criteria.

The patients were randomized to a period of either 2 hours 
(experimental group) or 6 hours (control group) of bed rest 
after sheath removal. Upon the completion of angiography, 
the patients were transferred to the post-angiography ward, 
where the arterial sheaths were removed immediately by 
experienced nurses and hemostasis was achieved by the 
manual compression of the puncture site. The minimal time of 
compression was 10 minutes. A transparent dressing was 
applied on the puncture site in order to control bleeding and 
hematoma and to augment the visibility of the puncture site. 
Two sandbags (each weighing 2.5 kg) were used to remind 
the patient not to move the affected leg during the supine 
position of bed rest. One of the sandbags was removed after one 
hour of bed rest, and the second was lifted before ambulation. 

The patients’ vital signs, pedal pulses, and puncture 
site were checked prior to sheath removal, every 15 min-
utes after hemostasis for 1 hour, every 30 minutes for 1 
hour, and thereafter every 1 hour until ambulation. After 
ambulation, they were checked every 15 minutes for 1 hour. 
The final assessment for the presence of any complication 
was made at discharge, i.e. the day after angiography.

Bleeding was defined as any bleeding that required 
renewed compression. Hematoma formation was defined 
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as small (a palpable mass <5×5 cm) and large (a palpable 
mass >5×5 cm), and late complications were determined by 
the ultrasound appearance of false aneurysms or fistulas.

These complications were checked for 24 hours on 
patient follow-up by one nurse. At 30 days, the 
patients were visited by there physicians and were checked 
for late complications via ultrasound.

The data were analyzed using the Statistical Package 
for Social Sciences (SPSS, version 13). The Chi square, 
t- test, and Fisher Exact test were employed to determine any 
significant differences between the two groups.

Results

During the study period, 120 patients, who had met the 
inclusion criteria, were randomized to two groups of 2 hours 
(n=60) and 6 hours (n=60) of bed rest.

There were no statistically significant differences in terms 
of gender, age, body mass index, catheter size, total proce-
dure duration, total hemostasis time, history of anticoagu-
lant drug use, and coagulation tests between the two groups 
pre-angiography. The results are summarized in Table 1. 
Table 2 depicts the incidence of vascular complications.

BMI, Body mass index; PT, Prothrombin time; PTT, Partial 
thromboplastin time 

experimental(n=60)    control(n=60)    P value
Table 1. Patient characteristics    

Age (y)
Male
BMI (kg/m2)
PT (sec)
PT activity (%)
INR
PTT (sec)
Platelet count
Procedural time (min)
Time to hemostasis (min)
7 French sheath usage 
Use of oral antiplatelet

60.17±11.50
61.7 %

27.08±4.11
12.63±0.54
98.64±4.26
1.01±0.04
31.9 ±3.17

210433±69498
15.63±4.43
17.6±3.25

96.7 %
90%

   59.9±10.15
58.3 %

28.04±4.29
12.73±0.49
99.27±2.22
  1.08±0.02
31.43±3.04

221066±62870
15.45±4.64
17.85±3.16

93.3 %
91.6%

0.51
0.70
0.25
0.31
0.30
0.40
0.41
0.38
0.54
0.93
0.40
0.91

Variable P valueExperimental
(2 hours)

Control
(6 hours)

Table 2. Vascular complications 

Bleeding before ambulation
Small hematoma before ambulation
Large hematoma before ambulation
Post-ambulation bleeding 
(until 24 hours)
Post-ambulation hematoma
(until 24 hours) 
Late vascular complication
(after 30 days)

2 (3.3%)
1 (1.7%)
1 (1.7%)
1 (1.7%)

0

0

2 (3.3%)
1 (1.7%)

0
2 (3.3%)

0

0

0.69
0.75
0.50
0.50

-

-
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Pre-ambulation bleeding occurred in 2 (3.3%) 
patients in both groups. In addition, post-ambulation 
bleeding occurred in 1 (1.7%) patient in the experimental 
group and 2 (3.3%) patients in the control group.

Small pre-ambulation hematoma (a palpable mass 
< 5×5 cm) occurred in 1 (1.7%) patient in both groups, 
while large pre-ambulation hematoma (a palpable 
mass > 5×5 cm) was observed in 1 (1.7%) patient in the 
experimental group. There were no hematomas (small or 
large) after ambulation in either group. Also, there was 
no late bleeding or vascular complications such as a false 
aneurysm or arteriovenous fistula at 30 days’ follow-up.

The incidence of vascular complications before and after 
ambulation did not differ significantly between the experi-
mental and control groups (Fisher Exact test=not significant).

Discussion

The results of the present study, the first report of early 
post-angiography ambulation in Iran, show that early 
ambulation (two hours) after coronary angiography is 
safe and not associated with an increased risk of vascular 
complications compared to 6 hours of bed rest. Our results 
chime in with those of many previously published studies 
by investigators such as Alarcan et al.,8 Wangs et al.,9 
Tagney, Lackie,10 and Tengiz et al.,11 demonstrating the safety 
of early ambulation after diagnostic and therapeutic cardiac 
catheterizations.

Rosenstein et al.5 found similar complication rates after 
6 French diagnostic heart catheterizations among patients 
who commenced ambulation 2 hours after sheath removal 
compared to those who did so 6 hours after the removal 
of the sheath. Koch et al.4 demonstrated the safety of 
early ambulation in patients who underwent percutaneous 
coronary angioplasty with 6 French sheaths and low-dose 
heparin. Gianakos et al.12 in a pilot study also showed that 2 
hours of bed rest by comparison with 4 hours of bed rest after 
electrophysiological procedures could be safe. They showed 
that the incidence of bleeding did not differ significantly 
between the two groups. Vlasic et al.13 reported that the 
patients undergoing femoral arterial puncture for coronary 
interventional procedures could safely ambulate 2 hours 
after the hemostasis of the puncture site.

Conclusion 

In light of the findings of the present study, we would 
posit that the institutional standard of requiring 6 hours of 
bed rest after coronary angiography via the femoral artery 
could be reduced to 2 hours safely. The reduction of time-to-
ambulation may add to the patient’s comfort, although it is 
primarily pursued for economic and logistic reasons in many 

centers confronted with increasing numbers of patients and 
restricted hospital facilities.
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