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A Randomized Controlled Trial on the
Hemostasis of Femoral Artery Using
Topical Hemostatic Agent

Soheila S. Kordestani, PhD1, Fereidoon Noohi, MD2,
Hossein Azarnik, MD, FACC2, Hossein Basiri, MD2,
M. J. Hashemi, MD2, S. Abdi, MD2, A. Mohebi, MD, FACC2,
M. Madani, MD2, and Farzaneh NayebHabib, MSc1

Abstract
Objective: Evaluation of the effect of using a topical hemostatic agent named ‘‘ChitoHem1’’ on different factors on patients
undergoing diagnostic coronary angiography. Methods: The present blind, randomized, controlled study included 124 patients
randomly divided into 2 groups. In the treatment group following femoral sheath removal, ChitoHem1 powder and in the control
group conventional hemostatic procedure was applied. Results: In the treatment group, time to hemostasis, ambulation, and the
use of sandbag were significantly shorter compared with the control group, respectively (4.6 + 1.3 vs 12.4 + 4.4 minutes, 3.5 +
2.7 vs 23.0 + 1.73 hours and 1.6 vs 98.4%; P < .05). There were no significant differences in hematoma formation and re-bleeding
between the 2 groups. Conclusion: It was exhibited ChitoHem1 topical hemostatic powder used on treatment patients under-
going diagnostic coronary angiography was statistically superior at reducing the time to hemostasis and ambulation as well as the
use of sandbags compared with manual compression in control group.
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Introduction

Femoral artery puncture and cardiac catheterization are widely

used as diagnostic or interventional procedures,1 and increas-

ingly cardiac catheterization and related procedures are per-

formed safely in an outpatient setting.2 Cardiac angiography

is associated with low but significant risk of complications.

Along with major complications, such as coronary artery dis-

section, thrombus formation, and coronary artery spasm lead-

ing to acute occlusion of a coronary vessel, inadequate

hemostasis can lead to one or all of the following; significant

blood loss, patient’s discomfort, vessel occlusion, thrombosis,

formation of arteriovenous fistula, and pseudoaneurysm requir-

ing surgical intervention.3-7 The reported overall vascular com-

plication rates range from 1.5% to 9%8-11 but may be as high as

14% in some cardiac interventional procedures.12 This poten-

tial high prevalence of complications has promoted assess-

ments of different techniques that achieve optimal hemostasis

at the time of removal of the arterial catheter and minimize the

complications of arterial puncture. In many countries, after

femoral sheath removal, manual compression for 15 to 30 min-

utes followed by applying sandbags and a bed rest for 12 hours

has been the conventional practice to achieve arterial hemosta-

sis in patients undergoing cardiac catheterizations via femoral

approach.13 Manual compression, the use of sandbags, and bed

rest are associated with patient discomfort, back pain, and

longer time of hospitalization. Recently, the efforts to decrease

vascular injury and complications have led to the development

and use of an array of arterial puncture closure devices

(APCDs). Although APCDs have been shown to decrease the

time to achieve hemostasis, ambulation, and also faster dis-

charge from hospital compared with manual compression,14-17

they can be associated with higher complication rates than

manual compression.18-20 Regarding these problems, using a

topical and noninvasive agent in angiography access site that

rapidly induces hemostasis may be more efficient in terms of

patient comfort due to the elimination of sandbags and earlier

hemostasis without the potential risks of vascular injuries and

complications. The aim of the present study was to evaluate the

effect of using a topical hemostatic agent composed mainly of
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oxidized regenerated cellulose named ChitoHem121 on hemos-

tasis time, re-bleeding, formation of hematoma, the necessity of

using sandbags, and patient ambulation, comparing to conven-

tional hemostasis procedure consisting of manual compression

and the application of sandbags followed by overnight bed rest.

Methods

The present blind, randomized, controlled clinical trial was car-

ried out in Shahid Rajaee Teaching Hospital, Iran University of

Medical Sciences from July 2009 to October 2009. In total

1800 patients were admitted to the hospital for an elective cor-

onary angiography during that period, 124 of whom were

enrolled in the study following passing eligibility criteria. Num-

ber of samples for this study was determined using G-Power

3.00, an effect size of 0.3 for time to hemostasis (minute), a

power of 0.80, and an a of .05. It was established that this study

required a sample size of 41 patients per group.

The exclusion criteria of the study were age below 18 years,

nonfemoral approach for the procedure, any known bleeding

disorder, active bleeding in femoral access site before sheath

removal, history of severe peripheral vascular disease, the use

of antithrombotic drugs, and refusal from participation in the

study. Ethical approval for the study was obtained from the

Ethics Committee of Iran University of Medical Sciences. The

proposed study was explained to potential participants, and

written consent was signed by all patients. The patients were

randomly (block randomization) divided into 2 groups of con-

trol and treatment. Baseline demographic and clinical charac-

teristics including weight, age, sex, and history of previous

cardiac angiography, drug administration before procedure,

systolic and diastolic blood pressure, and prothrombin time

(PT) were noted. In all the enrolled patients, femoral arterial

sheath of 7F size were used and the sheath was removed by a

cardiologist after the procedure. In the treatment group before

femoral sheath removal, placing a towel over the hands of the

nurse, 1 g of ChitoHem1 powder was applied on the femoral

access site. Prior to the complete removal of the sheath, the

powder was pushed back slightly into the puncture site using

the cannula itself, the sheath was then removed and the powder

was allowed to be mixed with the jetting blood. Manual

compression was applied until hemostasis was achieved,

sandbags were administered if the time to achieve hemostasis

was more than 5 minutes. The patients with no sandbag were

advised a bed rest for 2 to 3 hours and following clinical exam-

ination by a cardiologist were discharged. Those patients using

sandbags stayed in the hospital overnight. In the control group,

the femoral sheath was removed by a cardiologist, then placing

a towel over the hands of the nurse, hemostasis was achieved

by using simple sterile gauze followed by manual compression.

Sandbags were placed on the patient if the time to hemostasis

was more than 5 minutes. There followed a period of overnight

bed rest for patients using sandbags. The patients were dis-

charged from the hospital the next morning following clinical

examination by a cardiologist. Time to achieve hemostasis was

defined as the time at which no compression was required to

control bleeding. The arteriotomy site was monitored to check

clot formation and hematoma occurrence after 3, 5, 7, 9, 11, 13,

and 15 minutes in both control and treatment groups. The effec-

tiveness of the 2 methods was assessed based on the time to

attain hemostasis, re-bleeding rate, the necessity to use sand-

bags, hematoma formation, and the patients’ ambulation during

24 hours after procedure. Data were analyzed using the Statis-

tical Package for Social Science (SPSS, version 16.0, 1999;

Chicago, IL). Continuous variables were presented as mean

value + standard deviation (SD) and categorical variables as

percentage. The t test was used to determine significant differ-

ence for continuous variables and the chi-square test was used

to calculate the differences in categorical values between

groups. Probability value of <.05 was considered statistically

significant.

Results

From July 2009 to October 2009, 124 patients undergoing diag-

nostic coronary angiography met the inclusion criteria and

were enrolled in the trial. The patients were randomized into

2 groups of 62 using conventional hemostasis procedure by

manual compression and or using ChitoHem1 topical hemos-

tasis powder. Table 1 summarizes and compares the patients’

baseline demographic characteristics and preoperative para-

meters in both groups. There were no statistically significant

Table 1. Baseline Demographic and Clinical Characteristics of the Patients

Patients Information Treatment Group Control Group P Value

Patient number 62 62
Drug administered (number) 26 21 .355
Age (year) mean + SD 53.9 + 14.3 53.0 + 14.3 .73
Sex (male) % 56.6 58.1 .0856
Weight (kg) mean + SD 71.7 + 11.5 70.8 + 16.9 .740
Previous angiography (%) 29.5 28.6 .911
Systolic blood pressure (mm Hg) 120.1 + 26.1 122.1 + 21.1 .641
Diastolic blood pressure (mm Hg) 72.3 + 15.9 71.4 + 9.2 .694
Prothrombin (seconds) 22.3 + 5.0 21.5 + 3.1 .301
Platelet (�103/mL) 196.6 + 34.6 199.3 + 48.2 .729
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differences between groups regarding age, gender, body weight,

anticoagulation drugs used before angiography and the history of

cardiac angiography (P > .05). Also the patients did not differ

significantly in systolic and diastolic blood pressure, platelet

count, and prothrombin time. In the treatment group, using

hemostatic ChitoHem1 powder, time to hemostasis was shorter

compared with the control group (4.6 + 1.3 in the treatment vs

12.4 + 4.4 minutes in the control group; P < .05), and time of

ambulation was significantly shorter than the control group

(3.5 + 2.7 hours in the treatment vs 23.0 + 1.73 hours in the

control group; P < .05). There was no significant difference in

re-bleeding rate and hematoma formation percentages found

between the 2 groups. In 1 patient (1.6%) in the treatment group

sandbag was used while nearly all patients (98.4%) in the control

group had to use 2 sandbags for 7.8 hours. Detailed comparison

of the outcomes in 2 groups is shown in Table 2.

Discussion

The most important outcome after coronary angiography via

femoral artery is to achieve fast and effective hemostasis.

ChitoHem1 is a superabsorbent topical hemostasis powder,

mainly composed of micro spherical oxidized regenerated cellu-

lose. The mechanism of action of this product is 2-fold. Due to

the superabsorbent nature of this powder, when applied to the

puncture site, following the removal of the catheter the serum

of the jetting blood is absorbed by the powder. As a result the

rate of blood flow from the puncture site is reduced which in

return accelerates the initiation of clot formation. On the other

hand, the positive charges available in ChitoHem1 topical

hemostatic agent will attract the negative charges of the platelets

and other blood elements and the rate of agglutination is acceler-

ated too. As exhibited in Table 2, the application of ChitoHem1

topical hemostatic powder on the patients has reduced the time to

hemostasis significantly compared to the conventional manual

compression (4.6 + 1.3 in the treatment vs 12.4 + 4.4 minutes

in the control group; P < .05). Also in treatment group, the time

of ambulation was significantly shorter compared with the control

group (3.5 + 2.7 hours vs 23.0 + 1.73 hours; P < .05). The

Koreny et al3 published a systematic review about the effect of

APCDs. Their analysis included only randomized, controlled

trials evaluating APCDs and reporting vascular complications

at the puncture site. The analysis of other studies (those that

included allocation concealment, blinded outcome assessment,

and intention-to-treat analysis) showed that the time to hemostasis

and duration of bed rest was shorter in the group with

APCDs compared with standard compression but the risks of

hematoma and pseudoaneurysm were significantly increased in

the APCD group compared with the manual compression group.

Some other studies have indicated that these devices may be

associated with increased risk of complications compared with

manual compression, such as bleeding, ecchymosis, the need for

surgical repair, acute femoral closure, and transfusion due to groin

complications, readmission for groin complications and infec-

tion.18-20, 22-27 In using ChitoHem1 topical hemostatic agent,

no statistically significant difference was observed between treat-

ment versus control group regarding vascular complications

namely re-bleeding and hematoma formation. In a study by

Martin et al14 the authors evaluated a topical hemostatic dressing

containing poly-N-acetyl glucosamine (p-Glena) post percuta-

neous coronary intervention (PCI) in fully anticoagulated

patients. Application of the p-Glena dressing after arterial sheath

removal resulted in a mean time to hemostasis of 15.5 minutes.

This time is longer than the time to hemostasis in our study, but

our studied population consisted of patients undergoing diagnos-

tic coronary angiography that is less invasive than PCI. In a study

by Mlekusch et al28 the efficacy of a novel hemostatic wound

dressing (Clo-Sur P.A.D) was assessed in 104 patients comparing

conventional manual compression. Average time to hemostasis in

the treatment group compared to the conventional group was 13.6

vs 20.3 minutes; P < .001.

One of the parameters in the present study was the use of

sandbags where in nearly all patients (98.4%) with manual com-

pression in the control group, the use of sandbags were neces-

sary, while in only 1.6% of patients, using ChitoHem1 topical

hemostasis agent, the sandbag was used. Some studies have

reported that sandbag was not effective in reducing vascular

complications and bleeding incidence.29,30 Generally sand-

bags increased discomfort, and it was less tolerated by

patients. They suggested the bed rest duration, hospital stay

time, and health care costs were decreased, however the

patient discomfort increased.29,30 In another study by Yilmaz

et al, patients with a sandbag had an increased back pain and

discomfort. Furthermore, sandbag did not reduce vascular

complications rate.31

Conclusion

ChitoHem1 topical hemostasis powder used in treatment

group was statistically superior at reducing the time to

Table 2. Hemostasis Time and Vascular Complications of the Patients

Clinical Information Following Hemostasis Treatment Group Control Group P Value

Patient number 62 62
Hemostasis (minute) Mean + SD 4.6 + 1.3 12.4 + 4.4 .000
Re-bleeding (%) 0.0 2.0 .455
Sandbag usage (%) 1.6 98.4 .000
Hematoma formation (%) 0.0 3.3 .240
Patient ambulation (hour) Mean + SD 3.5 + 2.7 23 + 1.73 .000
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hemostasis and ambulation as well as the use of sand bags com-

pared with manual compression in control group. ChitoHem1

is simple and safe to be used on patients undergoing diagnostic

coronary angiography and has European Community (CE)

mark.
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20. Unlü Y, Vural U, Koçak H, Ceviz M, Becit N, Akbulut O.

Comparison of the topical haemostatic agents for the prevention

of suture hole bleeding. An experimental study. Eur J Vasc Endo-

vasc Surg. 2002;23(5):441-444.

21. ChitoTech Inc. www.chitotech.com

22. Jones T, McCutcheon H. Effectiveness of mechanical compres-

sion devices in attaining hemostasis after femoral sheath removal.

Am J Crit Care. 2002;11(2):155-162.

23. Pracyk JB, Wall TC, Longabaugh JP, et al. A randomized trial of

vascular hemostasis techniques to reduce femoral vascular com-

plications after coronary intervention. Am J Cardiol. 1998;

81(8):970-976.

504 Clinical and Applied Thrombosis/Hemostasis 18(5)

 at Yale University Library on October 8, 2012cat.sagepub.comDownloaded from 

http://cat.sagepub.com/


24. Haznedaroglu BZ, Haznedaroglu IC, Walker SL, et al. Ultrastruc-

tural and morphological analyses of the In Vitro and In Vivo

hemostatic effects of ankaferd blood stopper. Clin Appl Thromb

Hemost. 2010;16(4):446-453.

25. Cipil HS, Kosar A, Kaya A, et al. In Vivo hemostatic effect of

the medicinal plant extract ankaferd blood stopper in rats pre-

treated with warfarin. Clin Appl Thromb Hemost. 2009;15(3):

270-276.

26. Hanks JB, Kjaergard HK, Hollingsbee DA. A Comparison of the

Haemostatic Effect of Vivostat1 Patient-Derived Fibrin Sealant

with Oxidised Cellulose (Surgicel1) in Multiple Surgical Proce-

dures. Eur Surg Res. 2003;35(5):439-444.

27. Nur I, Lyahovetsky Y, Bar L, Schon M. Commercial fibrin sea-

lants are not equivalent in a rabbit liver-resection model which

quantitatively evaluates hemostasis and formation of adhesions.

Eur Surg Res. 2005;37(3):159-165.

28. Mlekusch W, Dick P, Haumer M, Sabeti S, Minar E,

Schillinger M. Arterial puncture site management after percuta-

neous transluminal procedures using a hemostatic wound dressing

(Clo-Sur P.A.D.) versus conventional manual compression: a ran-

domized controlled trial. J Endovasc Ther. 2006;13(1):23-31.

29. Christensen BV, Manion RV, Iacarella CL, et al. Vascular com-

plications after angiography with and without the use of sandbags.

Nurs Res. 1998;47(1):51-53.

30. Juran NB, Rouse CL, Smith DD, O’Brien MA, DeLuca SA,

Sigmon K. Nursing interventions to decrease bleeding at the

femoral access site after percutaneous coronary intervention.

Am J Crit Care. 1999;8(5):303-313.

31. Yilmaz E, Gürgün C, Dramali A. Minimizing short-term compli-

cations in patients who have undergone cardiac invasive proce-

dure: a randomized controlled trial involving position change

and sandbag. Anadolu Kardiyol Derg. 2007;7(4):390-396.

Kordestani et al 505

 at Yale University Library on October 8, 2012cat.sagepub.comDownloaded from 

http://cat.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


