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Abstract Page (Second page)
Original articles
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Results, Conclusions. Avoid abbreviations and acronyms. In-

Images, correspondence, commentaries, editorials and updates. No abstract is required.
Text
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references,illustrations and tables in numeric order by order of
mention in the text.
Avoid abbreviations. Consult the American Medical Association Manual of Style, 9th edition, for recommended abbreviations. Define abbreviations at first appearance in the text. If 8
or more abbreviations or acronyms are used, provide a separate
table of abbreviations and acronyms.
Measurements and weights should be given in standard
metric units.Statistical nomenclature and data analysis. Follow the “Guidelines for Data Reporting and Nomenclature”
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Footnotes. Type footnotes at the bottom of the manuscript page
on which they are cited. Suppliers of drugs, equipment and
other brand mentioned in the article within parentheses , giving
company name, city and country .
Acknowledgments
Grants, financial support and technical or other assistance must
be acknowledged at the end of the text before the references.
References
Identify references in the text using Arabic numerals in brackets on the line.
Type references double-spaced after text or acknowledgments beginning on a separate sheet. Number consecutively in the order in which they appear in the text.
Journal references should provide inclusive page numbers; book references should cite specific page numbers.
Journal abbreviations should conform to those used in Index
Medicus. follow the formats outlined below:
Journal Article
Jones DR, Stiles BM, Denlinger CE, Antie P . Pulmonary
segmentectomy: results and complications. Ann Thorac Surg
2000;76:343-9.(List all authors if 6 or fewer; otherwise list
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Chapter in Book
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telephone, fax and e-mail address.
Editorial Policies
Scientific Responsibility Statement
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Exclusive Publication Statement
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tes@lyc os .co.uk.

■ 16th Annual Echocardiographic Workshop on 2-D and Doppler Echocardiographiy at Vail-Vial,Colorado-March
8-12,2009
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221-U , Beverly, MA 01915; telephone: (978) 927-8330; fax:
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org.

■ 5th International Conference on Pediatric Mechanil Circulatory Support Systems
& Pedatric cardiopulmonary PerfusionDallas, Texas-May 27-30,2009 .
For more information on this meeting, contact Julie A.
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Editorial

Al Azhar University is honored to organize the 16th conference of the Egyptian
Society of Cardiothoracic Surgery. The conference will be held at JW Marriott from
8 till 10 April 2009. The conference is considered as a platform whereby participants
from different countries meet and exchange their expertise. Top notch presenters will
contribute with their latest researches , discussion and knowledge .
On behalf of the organizing committee of the conference and members of the board
of the Egyptian Society of Cardio-Thoracic Surgery, I would like to express our utmost
pleasure to welcome you all and wish you an enjoyable and pleasant stay .
The goal of this meeting is, to show to each of us that though our field is
evolving rapidly, cardiac surgery is here to remain. It is our duty to keep up
to these changes and also probably to initiate further ones to our advantage
by innovation, improving quality of care and better communication with the
public.
One of our sponsored sessions will be devoted to the cardiac field and will
concentrate on multi-disciplinarity and data reporting for quality outcomes.
The second will be thoracic.
We look forward to your effective and valuable participation
Finally, I could not have had a greater honor than the opportunity to serve
as President of the forthcoming meeting. Thank you for your help and
support.

President Of The Conference
Prof. Mohamed Ezz Eldin Abdel Raouf
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Editorial
Statistics
CLINICALLY USEFUL MEASURES OF TRIAL OUTCOMES (PART ONE)
Ahmed A. Hassouna, MD.

T

he clinical effect of studies such as clinical
trials, systemic reviews or meta-analysis are
usually presented with multiple meaningful
ways; including Odds ratio, likelihood ratio, relative risk, risk reduction (or increase)
and number needed to treat (or to harm), etc… The term
“risk” is used to express the frequency (the probability)
of a given outcome or event. As an example, the risk
(the probability) of stroke decreases when hypertensive
patients receive adequate therapy. Numerically, a probability (the risk) can vary from 0.0 or 0% (meaning that
the event –i.e. stroke- will never happen) to 1.0 or 100%
(meaning that the event will always happen (1).

Address reprint request to Dr A. Hassouna . Department of Cardio-thoracic
Surgery , Ain Shams University ,
Cairo , Egypt E-mail: ahmedhassouna@
hotmail.com
Codex :04/ect/05 /0812

Relative risk (RR), Relative risk reduction (RRR) and Relative risk increase (RRI):
Table 1 shows the results of 1 year follow up for the risk of sudden death,
in a total of 800 patients with aortic valve stenosis (AS). Patients were divided
into 4 equal groups according to the severity of the disease (moderate or severe)
and to the method of treatment (medical follow-up or aortic valve replacement). In patient with severe AS, the probability of sudden death has dropped
from 10% in the medically treated group to only 1% in the surgery group. In
patients with moderate AS, the risk of sudden death was initially as low as 1%
and dropped to only 0.5% in the surgery group. Although the outcome in each
category is clear, yet we are more interested in the comparative results, that is,
the outcome in one group relative to the outcome in the other group. One index
to compare outcomes is the relative risk (RR), that is, the risk in one group
relative to (divided by) that in the control group. In our example, the RR of
surgery in patients with moderate AS = 0.005/0.01 = 0.50 and in patients with
severe AS =0.01/0.1 = 0.10. This means that after surgery, the probability of
sudden death drops to half (50%) of its original value in patients with moderate
AS and to as low as 10% of its preoperative value in patients with severe AS.
The comparison can also be expressed in terms of the relative risk reduction
(RRR), which is the ratio between the decrease in risk in the treatment group
(0.01-0.005) and (divided by) the risk in the control group (0.01); or is simply
1- RR = 50% for patients with moderate aortic stenosis and 90% for patients
with severe aortic stenosis. This means that the risk has been reduced by 50%
in the former and by 90% in the latter group of patients.
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Aortic stenosis
(800 patients)

Event (n, %)
Surgery group

Medical group

1/200

2/200

(0.005)

(0.01)

severe

2/200

20/200

(400 patients)

(0.01)

(0.10)

Moderate
(400 patients)

RR

RRR

0.50

0.50

0.10

0.90

Table 1: Risk of sudden death calculated over 1 year period for 800 patients with either moderate or severe aortic stenosis, who were either medically or
surgically treated.
Values are presented as numbers (%), RR= relative risk, RRR = relative risk reduction.

In general, if Pc is the probability of the event in the
control group and Pt is the probability in the treatment
group, the RR = Pt/Pc; with beneficial treatments giving
relative risks below one. As RRR = 1-(Pt/Pc), a RRR
of zero indicates no benefit or harm associated with the
active treatment, whereas a RRR of 1 could indicate a
“cure” (2). It is worth to say that although both: RR and
Hypertension
(6000 patients)

RRR are usually used in the context of preventing an
adverse event; they can also be used to describe a favorable outcome that we intend to increase by treatment.
In such a case, a beneficial treatment will give a RR >1
and it becomes more logic to use the term “relative risk
increase” (RRI) instead of the term “relative risk reduction” (RRR).

Event (n, %)
Treatment group

Control group

mild

12/1500

15/1500

(3000 patients)

(0.008)

(0.01)

moderate

144/1500

180/1500

(3000 patients)

(0.096)

(0.12)

RR

RRR

0.80

0.20

0.80

0.20

Table 2: Neurological events calculated over 5 years period for 6000 patients with either mild or moderate hypertension, receiving either placebo or active
treatment
Values are presented as numbers (%), RR= relative risk, RRR = relative risk reduction.

Sometimes the benefit of a specific treatment -as expressed by the RR or RRR- remains roughly constant
over a range of patient populations at varying baseline
risk (Pc). Table 2 is an example of such a case, where
despite that Pc and Pt greatly differ between both groups
of hypertensive patients (e.g. Pc is only 1% in the mild
group and 12% in the moderate hypertension group); the
risks of neurological events decrease by very comparable rates in both groups. The net result is that the RR
(and of course its follower the RRR) are very close in
both groups. In such a case, RR or RRR can become an
attractive single estimate of treatment effect for a broad
class of patients with mild as well with moderate hypertension.

This last example is not, of course, the rule as shown
in Table 1; where patients with different severity of the
disease show different relative risks in response to treatment. This is one drawback of those relative indices.
Another drawback is that although they clarify the comparison itself, yet none shows exactly what is the weight
of this 50% or that 10% risk reduction on the absolute
scale? In patients with moderate AS, this 50% RRR was
achieved by operating upon 200 patients. After this expensive and tiresome mission, the actual weight of this
50% decrease was only 1patient less in the surgery group,
who will not suffer from sudden death. Although 1 life
is always precious, yet it remains small on the absolute
scale; especially in the eyes of some decision makers.
The modesty of the number (1 patient) compared to the
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large 50 % figure of risk reduction is of course due to
very small original risk (i.e. Pc) of only 1%). One have
to notice that if the original risk was as high as 90%
and the risk after surgery (Pt) dropped to 45%, the RR
would be the same 50% (0.45/0.90 = 0.50). A similar
50% RRR will equally achieved with totally different Pc
and Pt percentages, e.g. 10% and 5%; respectively, etc…
The clinical implications of these changes clearly differ
from one another enormously and depend on the specific
disease and intervention and, points to the importance
of the other type of indices on the absolute scale such
as the absolute risk reduction and the number needed to

Ahmed Hassouna

treat however, this will be the subject of another coming
topic of this series.
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Cardiovascular
ENDOSCOPIC VERSUS OPEN AND BRIDGING TECHNIQUES
FOR SAPHENOUS VEIN HARVESTING: A PROSPECTIVE
COMPARATIVE STUDY
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Background: Coronary artery bypass grafting is now one of the most commonly performed cardiac operations. This surgery requires various conduits, with the saphenous vein remaining a conduit of choice next to the
left internal mammary artery. The aim of this study is to compare between
the different techniques used for saphenous vein harvesting.
Methods: The study comprised 240 patients, submitted for first time coronary bypass surgery. The patients were distributed among three groups
according to the technique used for harvesting of the great saphenous vein.
Group (A) included 100 patients, with long continuous incision technique.
Group (B) included 75 patients with small interrupted multiple incisions
technique (bridging technique) and Group (C) included 65 patients with
endoscopic vein harvest technique. Analysis of preoperative, operative
variables and the postoperative prognosis as regard the hospital stay and
the postoperative vein site related pain and complications with a follow up
of the patients for 6 months postoperatively.
Results: The overall mortality rate was 1.7% with no significant differences
between the three patient groups. The three patients groups were matched
as regarded patient age, sex, and preoperative co-morbid diseases. The total operative time was longer in group C than the other two groups (A and
B) but this difference not reached significant value. The vein harvesting
time in group C was highly significant longer than, group A and group B
(91±28 versus 35±14 and 61±14 minutes respectively. P-value < 0.01). Also
the vein preparation time in group (C) was significant longer than group A
and B (26 ± 5 min. versus 6 ± 3 min. and 20 ± 5 min. respectively. P-value <
0.05). However, leg closure time was significant shorter in group (C) than
in group (A) and group (B) (12 ± 15 minutes versus 62 ± 28 and 44 ± 22
minutes respectively, P-value < 0.05). The incision length was highly significantly shorter in group (C) than in group A and group B (7±2.4 cm versus 81±8 and 31±11 cm respectively, P-value < 0.01). Wound complications
were highly significantly less in group C than group A and group B (12.5%
versus 24.5% and 21.6% respectively, P-value was < 0.01). Postoperative
vein site related pain score was significantly low in group C and B than in
group A in the first two postoperative weeks, but no significant differences
between the three patient groups after 2 weeks forever.
Conclusion: Endoscopic vein harvest is safe and effective technique, and
associated with shorter hospital stay and fewer complications than open
harvest technique and bridging techniques. Endoscopic vein harvested,
should be considered a good choice for vein harvest especially in patients
with high risk for postoperative vein site complications.

Arabia
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lthough arterial grafts are widely used
due to the advantage of long-term patency in coronary bypass surgery, greater
saphenous vein is still commonly used in
patients, who require multiple grafts (1).

The great saphenous vein has traditionally been harvested by use of an open surgical technique in which the
vein is exposed via a long continuous incision or multiple interrupted incisions from the groin to the ankle, a
procedure which is not free of many wound complications (1,2) and significant post operative pain is a frequent
observation after coronary artery bypass graft surgery so
that many patients complain more about their leg wound
than they do about their median sternotomy(3).
With the advent of endoscopic vein harvesting in
1994, and because of advances in surgical instrumentation and video technology, endoscopic saphenous vein
harvesting has become a promising alternative to open
saphenous vein harvesting for coronary artery bypass
grafting and has been advocated in an effort to minimize
such wound related problems(2,4).
The aim of this study is to evaluate the technique of
endoscopic vein harvest and comparing this technique
with traditional (open) technique and interrupted (bridging) technique for saphenous vein harvesting.

Method
This study was conducted during a period of 3 years
from March 2005 to March 2008, in the departments of
cardiac surgery in Suez Canal University hospital, Dar
Al-Fouad hospital in Egypt and Saad Specialist hospital
in Saudia Arabia.
Included in the study, all patients with reversible
ischemia, admitted for first time coronary artery bypass
surgery with multi-vessels disease and excluded from
the study, all patients with single or double bypass grafting, emergency surgery, prior bilateral greater saphenous vein stripping, major saphenous vein varices which
precluded use of the vein, exclusive arterial revascularization, redo-surgery, and patients with associated other
cardiac lesion required surgical correction.
Total of 240 patients fulfilled the criteria for the
study. The overall age was ranged between 36 and 78
years (mean age 57±12 years), with a female sex accounted for 33.7% of patients. The patients were classified into three groups according to the technique used
for the harvesting of the great saphenous vein.
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Group (A): Include 100 patients in whom the saphenous vein was harvested by long
continuous
incision technique from ankle to groin (the traditional
technique).
Group (B): Include 75 patients in whom the saphenous vein was harvested by small
interrupted
multiple incisions technique (the bridging technique).
Group (C): Include 65 patients in whom the saphenous vein was harvested by the endoscopic vein harvest
technique (Endoscopic technique).
Preoperative assessment of all patient, includes,
clinical examination, chest X-ray postero-anterior and
lateral films, echocardiography and coronary angiography. Laboratory evaluation was done for all patients and
assessment of the associated risk factors as obesity (body
mass index >30 in males and > 32 in females), smoking,
hypertension, anemia, hypoprotenemia, elevated cholesterol, diabetes mellitus, coexistent vascular diseases,
renal failure, chronic obstructive pulmonary disease
COPD, and history of corticosteroid medication.)

Operative details
The anesthetic management and operative techniques
were similar among the anesthetists and the surgeons
participating in the study.
Under general anesthesia, the patient’s legs, chest,
and abdomen were prepared and draped in standard
fashion. The lower limbs were positioned in a “frog leg”
position with towel stacks under the knees. In patients
undergoing open vein harvest or bridging technique, the
chest and leg procedures were performed simultaneously, whereas in endoscopic vein harvest was started on the
right leg 20 to 30 minutes before the chest team began.
Long continuous incision technique (the traditional
technique, Group A): The incision was commenced just
above the medial malleolus. The vein was identified
and cleared of all adventitia and connective tissue using
sharp and blunt dissection. The skin was incised over
the whole length of the vein to the required length and
careful dissection was used to isolate the vein in situ,
with attention given to avoid unnecessary trauma to the
vein or its tributaries. Side branches were ligated with
3/0 silk ligatures on the vein side and metal clips on the
patient side. The leg wound was closed in layers and a
full-length pressure dressing was applied.
Small interrupted incisions technique (the bridging
technique, Group B): The incision was commenced just
above the medial malleolus and vein was identified and
cleared and by the use of special retractors and through
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multiple small interrupted incisions, the vein was followed until the required length was harvested. All tributaries were divided between two metal clips. After hemostasis, the incisions were closed in usual manner and
a pressure dressing was then applied to the leg.
Minimally invasive technique (the endoscopic technique, Group C): We used the VASOVIEW 6 endoscopic system marketed by GIUDANT (Giudant Corporation
Santa Clara, CA, USA). The greater saphenous vein was
identified through a 2 cm longitudinal incision two finger breadth below the crease of the knee. The vein was
identified and encircled with vessel loop, with the use of
army navy retractor 2 cm of the vein above and below
were dissected and their tributaries were clipped and divided.
Then a dissection cannula and the endoscope were
introduced into the subcutaneous tissue directed upward
in the thigh with Insufflating CO2 to enhance exposure.
The vein is mobilized circumferentially, and side
branches are coagulated using bipolar endoscopic cautery scissors.
Whenever bipolar cautery is applied, a distance of at
least 2 mm between the scissors and the vein using the
C- arm retractor should be kept in order to avoid thermal
damage. Proximal control of the greater saphenous vein
is accomplished with direct double silk ligature through
a separate 2 cm incisions at the groin.
When more length of the vein was required the cannula and the endoscope was directed downward toward
the leg and the desired length of the vein was harvested
up to the level of medial malleoulus. Distal control of
the vein was done through separate 2 cm incision.
The vein was withdrawn from the subcutaneous tunnel. Then three wounds were closed in a standard fashion and a full length pressure bandage was applied.
All patients were approached through median sternotomy with dissection of internal mammary artery pedicle from the subclavein vein down to the bifurcation of
the mammary artery.
Standard normothermic cardiopulmonary bypass
was established in all patients utilizing aortic and single
venous cannulation.
Myocardial protection was achieved by warm blood
potassium cardioplegia infused in the aortic root by perfusionest with loading dose of 20 milliequevelant potassium chloride and maintenance dose of 10 milliequevelant potassium chloride every 20 minutes.
All our patients had multi-vessels coronary disease.

The left internal mammary artery was utilized in all
patients as the conduit of choice to the left anterior descending coronary artery, and the saphenous vein grafts
were used as conduit for other coronary arteries.
Operative data were collected as regarding total
operative time, cardiopulmonary bypass time, aortic
clamping time, vein harvesting time, number of vein
grafts, length of vein harvested, length of skin incision,
and time of leg wound closure.
All survivors were evaluated in ICU and during their
hospital stay for the severity of pain related to the lower
limb wound daily, utilizing numerical scale from 0 to
10 (The answer was given orally and written on a scale,
with 10 being described as an excruciating pain, and 0 as
no pain at all ever experienced throughout the day), and
the presence of wound complications as regard lower
limb erythema, edema, echomosis, hematoma, cellulitis
wound discharge, and wound dehiscence.
After hospital discharge all patients were followed in
outpatient clinic with weekly visit during the first month
and monthly visit after that, evaluating the general condition of the patients with specific evaluation for lower
limb wound healing process and the presence of leg pain
or discomfort or other complications related to the vein
harvesting site.

Statistical analysis
Data are presented as mean values with standard
deviations. Analysis of variance and independent t tests
were used for group comparisons of continuous variables. Fisher’s exact test and chi-square analysis were
performed to compare categorical data. P-value considered significant if <0.05, highly significant if <0.01, and
non significant if >0.05.
Stepwise multivariate logistic regression was performed to assess the influence of preoperative variables
as independent risk factors for postoperative vein site
complications. Data were analyzed using SPSS version
16 statistical software (SPSS, Inc., Chicago, IL, USA).

Results
The total hospital mortality in our patients was 1.7%
(4 patients), out of them two patients in group A (2%),
one patient in group B (1.3%) and one patients in group
C (1.5%). The cause of death was postoperative low cardiac output and all death occurs within the first 48 hours
postoperative. All were excluded from further analysis,
leaving 98 patients in group A, 74 in group B and 64 in
group C.
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No significant differences between the three patients
groups, as regarded patient age and sex distribution. In
Group (A), the mean age was 58±10years, (69.4% males
and 30.6% female). In Group (B), the mean age was
57±9 years (63.5% males and 36.5% females). In Group
(C), the mean age was 55±11 (64.1% males and 35.9%
females). Demographic data were comparable between
the three patient groups with no significant differences,
as regarded the preoperative non-cardiac risk factors
Table (1).
Patient demographic data and risk factors.

Variables

Group A Group B Group C
%

N

P
value
%

16
40
44
53.3

12
25
28
31

18.5
38.5 >0.05
43.1
47.7 >0.05

N

% N

Angina Class
II
III
IV
Smoking

19
39
51
52

19
39
51
52

Hypertension

88

88 64 85.3 54 83.1 >0.05

High cholesterol 49

49 41 54.7 33 50.1 >0.05

Obesity

20

20 11 14.7 15 23.1 >0.05

DM

31

31 21 28

17 26.2 >0.05

CVD

8

8

7

9.3

6

9.2 >0.05

Renal failure

8

8

5

6.7

5

7.7 >0.05

12
30
33
40

Table (1): DM= Diabetes mellitus, CVD= Cerebrovascular
disease.

Comparison between the three patient groups revealed non significant differences as regard the total
operative time, cardiopulmonary bypass time, aortic
clamping time, the length of vein harvested, and the
number of grafts constructed. However, vein harvesting
time was highly significantly longer in group (C) than
the other two groups (91 ± 28 min versus 35 ± 14 minutes in group A and 61 ± 14 minutes in group B, P<0.01).
Also, vein preparation time was significantly longer in
group C than the other two patient groups (26 ± 5 minutes versus 6 ± 3 minutes in group A and 20 ± 5 minutes
in group B, P <0.05).
The length of skin incision was highly significantly
short in group C (7 ± 2.4 cm) than group A (81 ± 8 cm)
and group B (31 ±11cm), P-value <0.01. Also, the wound
closure time were highly significantly short in group C
(12 ± 15 minutes) than group A (62 ± 28 minutes) and

group B (44 ± 22 minutes), P-value <0.01. (Table 2).
Intra-operative details.

Group A
(N=125)
Total OR
250 ± 60
time
Total CPB
86 ± 22
time
Vein harvest
35 ± 14*
time
Vein
p r e p a r a t i o n 6 ± 3*
Time
Skin closure
62 ± 28*
time
Total vein
32 ± 12
length
skin incisions 81 ± 8*
length
Number of
3.4 ± 0.8
vein grafts

Group B Group C
P
(N=75)
(N=40) value
270 ± 64

310 ± 75

NS

80 ± 16

77 ± 15

61 ± 14*

91±28*

<0.01

20 ± 5*

26 ± 5*

0.05

44 ± 22*

12 ± 15*

0.05

30 ± 10

24 ± 8

NS

31 ± 11*

7±2.4*

0.01

3.2 ± 0.6

2.9 ± 1.2

NS

NS

Table (2):OR= operative room, CPB= Cardiopulmonary
bypass)

Complications Group A Group B Group C

P
value

Erythema

N
5

%
5.1

N
3

%
4.1

N
2

%
3.1 > 0.05

Edema

12 12.2

8

10.8

6

9.4 >0.05

Hematoma

4

4.1

2

2.7

3

4.7 >0.05

Drainage

16 16.3

8

10.8

1

1.6 <0.01

Echemosis

2

2.0

2

2.7

8

12.5 <0.01

Dehiscence

8

8.2

4

5.4

0

0

<0.01

Cellulitis

4

4.1

2

2.7

0

0

<0.01

Bacterial
growth

10 10.2

4

5.4

0

0

<0.01

Readmission

6

2

2.7

0

0

<0.01

Number of
patients
Number of
complications

24 24.5 16
67

6.1

35

21.6 8

12.5 <0.01

20

Table (3): Postoperative vein site complications.
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<0.05

nique (group A). These patients remained in its original
group due to the intention-to-treat principle as described
above under statistical analysis. The reason for conversion in the endoscopic group was mainly small vein size
and excess number of the vein tributaries. However,
in interrupted technique group the cause of conversion
was excessive subcutaneous fat and deep vein position,
which made completion of interrupted technique time
consuming. In follow-up, none of these patients developed complications associated with their leg incisions.

Picture (1): Endoscopic view with C-arm keep distance between the vein and the end diathermy to avoid thermal injury
of the vein

Picture (2): Endoscopic vein harvesting from the whole
lower limb, length sufficient for four grafts).

Follow up of the lower limb wound healing revealed
significantly more wound drainage in the open technique (group A) and the interrupted technique (group
B) compared with the endoscopic technique (group C)
(16.3% in group A and 10.8% in group B versus 1.6%
in group C, P<0.05). However, there were significantly
more ecchymoses in the endoscopic technique (group C)
12.5%, than the open technique (group A) 2.0% and the
interrupted technique (group B) 2.7%, P<0.05.
Wound dehiscence, was reported in 8 patients
(8.2%) in the open technique (group A) and in 4 patients
(5.4%) in the interrupted technique (group B) while it
was (0.00%) in the endoscopic technique (group C), P
value <0.01. Two patients in group A (2.1%) and one
patient in group B(1.4%), required prolongation of hospital stay for leg wounds dressing changes and intravenous antibiotics. One patient in group A (1.1%) requires
operative revision of the wound. Bacterial examination
from wound discharge revealed bacterial growth in 10
patients in group A (10.2%), and 4 patients in group B
(5.4%), while no bacterial growth was reported in group
C patients. Six patients within group A (6.1%) and two
patients within group B (2.7%) were re-admitted to the
hospital after discharge and treated with wound dressing
and oral antibiotics, while no patient in group C required
readmission for wound complications.

Picture (3): Endoscopic vein harvest from the thigh, length
sufficient for two grafts.

During follow up in the outpatient clinic, there were
29 patients (29.6%) in the group (A), 21 patients (28.4%)
in the group (B) and 4 patients (6.2%) in the group (C)
required more frequent follow-up evaluation specifically for suspected complications associated with their
leg incision (p<0.01). Not all complaints required interventions; however, all sought additional medical advice
from a member of our service or from their primary care
provider.

Three patients (4.7%) in the endoscopic technique
(group C) and five patients (6.8%) in the interrupted
technique (group B) were converted to an open tech-

Although the lower limb pain score was low in the
first two postoperative days with no significant differences between the three patient groups. But from the
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third postoperative day to the hospital discharge patients
within group (A) exhibit significantly more pain than the
group B and C (4.6±2.2 versus 1.9±0.8 and 0.9±0.6 respectively, P<0.05), Table (4). Follow up of lower limb
pain at 2 weeks and up to 6 months postoperative revealed low pain score in the three patient groups with
no significant differences (1.8±0.7, 1.1±0.1, and 0.5±0.6
respectively, p>0.05). However, most of patients within
group A complain of discomfort from their leg wounds
especially when bending the knee.
Time

Group A Group B Group C P-value

1st day
2.4±1.2
2nd day
2.8±1.9
3rd day to HD 4.6±2.2

2.6±1.1
2.3±1.9
1.9±0.8

1.8±1.6
1.9±1.1
0.9±0.6

>0.05
>0.05
<0.05

2 week
1.8±0.7
4 week
1.2±0.2
2 to 6 months No pain

1.1±0.8 0.5±0.6
0.8±0.3 0.4±0.7
No pain No pain

>0.05
>0.05
0

Table (4): post-operative leg pain score.

The mean length of hospital stay for all patients was
7.4 ± 6.7 days. For the open technique (group A) the
mean stay was 7.6 ± 6.4 days and for the interrupted
technique group (B) the mean stay was 7.1 ± 6.5, compared with 5.1 ± 6.0 days for the endoscopic technique
(group C) patients which statistically non-significant.
Correlation study between the preoperative variables
and the postoperative wound complications in all our patients, revealed that the predictors of postoperative vein
site wound complications were diabetes mellitus (OR
0.31, 95% CI 0.23–0.43; p < 0.01), hypo-protenemia
(OR 0.29, 95% CI 0.12–0.70; p =<0.01), and obesity
(OR 0.26, 95% CI 0.12–0.55; p < 0.01).

Discussion
Modern management of CABG surgery patients emphasizes an early return to normal activities. In this regard early mobilization after surgery plays an important
part in the process of recovery. In turn, any reduction
in morbidity from the saphenous vein harvest procedure
will promote early mobilization and speed rehabilitation
(3,5).
Conventional saphenous vein harvesting has been
performed for decades in association with aortocoronary
bypass grafting, compounding the pain and morbidity of
the chest procedure (1,6). Complications with open saphenous vein harvest have been reported in the range of
19% to 34% in most of literatures (3,5,7).

When minimally invasive alternatives for vein harvest appeared in the early 1990s, surgeons were eager to
determine whether an endoscopic approach could deliver the anticipated benefits of fewer complications (8).
In this study we compare the technique of endoscopic vein harvest with the other two techniques commonly
utilized in our centers for vein harvesting, the traditional
open long skin incision technique and the bridging technique through interrupted small incisions.
In our study it is evident that, harvesting of saphenous vein with endoscopic technique was time consuming in comparison with both long continous incision and
interrupted incision techniques. Also the resulted vein
required prolonged time for preparation than the other
two techniques, in term of vein repair stitches or clipping or ligation of the tributaries. However, this prolongation in duration of vein harvesting and preparation
with endoscopic technique was decreased gradually late
in the study with rising of the learning curve, but still
significantly longer than the other two groups.
All published literatures (4,6,9,10,11) reported prolonged time in endoscopic vein harvesting technique
than traditional open vein harvest and the time reported
for endoscopic vein harvest range from 60 to 120 minutes (4,12,13). This wide range of the time required for
endoscopic vein harvest apparently resulted from the
difference in experience between centers and different
patients’ population.
In the other hand, we and others (4,9,12,14) reported
that, wound closure and hemostasis in endoscopic vein
harvesting was very short in comparison with the other
two techniques. The total operative time in our study
was longer in endoscopic than the other two groups but
not reaching statistical significant value. The same observation reported by Bonde et al (5), Yan et al (12) and
Aziz et al (8), all reported statistically non significant
differences between endoscopic vein harvesting and
other techniques.
However, both Puskas et al(6) and Crouch et al(10)
reported significant long operative time with endoscopic
vein harvesting than with other technique of vein harvesting. But in the previous two studies the cross clamp
time and cardiopulmonary bypass times were prolonged
in endoscopic vein group than the other group of their
patients for unmentioned reason and this may lead cumulative evidence that the total operative time was prolonged with endoscopic vein harvest.
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The rate of conversion from interrupted technique
to traditional open technique in our patients was 6.8%.
However, Mahmood et al (15) reported no conversion
from interrupted technique to traditional open technique
in their patients. But they utilize Mayo clinic ring with
vein stripper in the interrupted technique, which facilitate localization of vein tributaries, and this may be the
reason for the difference between studies as all cases of
conversion in our study were due to excessive subcutaneous fat and deep vein location with difficulty in localization of vein tributaries.
In our study, patients within group (C) endoscopic
technique experienced significantly fewer wound complications (20 complications reported in 12.5% of patients). However, in group (A) traditional open technique
(67 complications reported in 24.5% of patients), and in
group (B) the interrupted technique (35 complications
reported in 21.6% of the patients). These results concur with the results of published literatures (9,12,13,14)
where the reported incidence of complications with endoscopic techniques ranges between 3.5 and 9% and
with the open harvesting technique range between 22
and 34%.
Postoperative pain related to vein harvest site was
significantly lower in both endoscopic and interrupted
technique than with continuous incision technique during hospital stay especially with ambulation. This difference was declined by time to become insignificant
after the second postoperative week forever. However,
patients with long continuous incision were still complaining of discomfort with bending the leg.
Controversy in the literature about the postoperative pain, some (12,13,14) agree with our results and
reported significant difference between the endoscopic
vein technique and the traditional open technique. How-

ever, Hayward et al(4) denied any differences in severity
of post operative pain between the two techniques. This
difference may be due to different patients’ population
especially as regard pain threshold or associated disease
as diabetes and peripheral vascular disease.
Correlation study between the preoperative variables and the postoperative wound complications in all
our patients, revealed that the predictors of postoperative wound complications in our patients were diabetes
mellitus (OR 0.31, 95% CI 0.23–0.43; p < .0001), hypoprotenemia (OR 0.29, 95% CI 0.12–0.70; p = .007), and
obesity (OR 0.26, 95% CI 0.12–0.55; p < .0001). Also,
the same finding reported by Utley et al (7) whose reported that diabetes mellitus and obesity were predictors of leg wound complications after saphenous vein
harvesting.
The mean length of hospital stay for patients within
group (C) was (5.1±6.0 days), which was shorter but not
statistically different from patients within group (A) and
group (B) 7.6±6.4 and 7.1±6.5 days respectively, P>0.05.
Allen et al (2) observed one day earlier discharge, in endoscopic vein harvest than traditional technique but in
their analysis this variable was statistically significant.
Other studies have not found significant differences in
the length of hospital stay between different techniques
(4,10,12,13).
Cost may be an important consideration when choosing an endoscopic approach to harvesting the saphenous
vein. The endoscopic technique increase the coast of
surgery due to utilization of the disposable equipment
required, also the use of the non-disposable equipment
(monitor, camera, light source, and CO2 insufflators).
However, overall more coast of the endoscopic technique
in comparison with the improvement of wound healing
and the reduction in the additional treatments and the
requirement for more hospitalization may counterbalance the added cost of the equipment.

Limitations of the study
In our study there was no histological examination
of the harvested veins to evaluate the degree of trauma
to the vein wall. Also, no angiographic follow up for the
patients to determine the patency rate of the vein grafts.
This mainly due to the early experience with endoscopic
vein harvest and both elements were not scheduled in
our study from the beginning of the study.
However, Kianii et al 2002(14), reported no significant histological differences between the conventional
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and endoscopically harvested saphenous veins in their
double blinded histological assessment of harvested
vein by both techniques.
Also, Yan et al (12) evaluated their patients with
angiographic assessment for vein patency 6 months
postoperative and reported no significant differences between patency rate between endoscopic and traditional
open techniques, the overall occlusion rates at 6 months
were 21.7% for endoscopic vein harvest and 17.6% for
open vein harvest. Additionally, there was evidence of
significant disease (>50% stenosis) in 10.2% and 12.4%
of endoscopic vein harvest and open vein harvest grafts,
respectively.

Conclusion
Endoscopic vein harvest is safe and effective technique, and associated with shorter hospital stay and
fewer complications than open harvest technique and
bridging technique. Endoscopic vein harvested, should
be considered a good choice for vein harvest especially in patients with high risk for postoperative vein site
complications.
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Background: The indisputable survival benefit of grafting one internal
thoracic artery (ITA) on the left anterior descending coronary artery is
because of its superior long-term patency. The superior performance of
this conduit led to an increase in the use of (BITA) in an attempt to avoid
late Saphenous graft closure and improve event-free survival. Skeletonization of the internal mammary artery increases the ability to use it for
complete revascularization.
Methods: We retrospectively evaluated the impact of the routine use of
double skeletonized internal mammary artery in 222 patients who underwent coronary artery bypass grafting between December 2003 and October 2005. Their mean age was 53.53 ± 7.391 (37 to 70 years), 208 (93.7%)
were men, and 14 (6.3%) women. 98 (44.1 %) were diabetic. The average
number of grafts was 3.05 per patient (2 to 5 grafts).
Results: Operative mortality was 2.7 % (n = 6) causes were perioperative
infarction, multiorgan failure and septicemia and renal failure. Sternal
wound infection occurred in 2 patients (0.9 %) and superficial wound infection in 6 patients (2.7 %). Emergency operation, left ventricular dysfunction (ejection fraction less than 35%) and old myocardial infarction
were found significant predictors of early mortality (30 days). Chronic
obstructive pulmonary disease was found to be the only independent predictor of deep infection. Diabetes was not found to be an independent predictor of infection. Postoperative follow-up (1 to 24 months) was available
in 162 patients (75.7 %). 91.9 % of the surviving and followed patients are
well and free of angina.
Conclusions: Routine use of bilateral skeletonized internal mammary artery is a safe technique for myocardial revascularization even in diabetic
patients.
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L

eft internal mammary artery (LIMA) grafting to the left anterior
descending (LAD) artery was demonstrated to be the most important determinant of survival and of minimizing late cardiac events
in any patient undergoing coronary artery bypass grafting (1).
This indisputable survival benefit of grafting one internal thoracic
artery (ITA) on the left anterior descending coronary artery is because of its
superior long-term patency (2). The superior performance of this conduit led
to an increase in the use of BITA in an attempt to avoid late saphenous graft
closure and improve event-free survival (3). It is controversial whether the use
of bilateral internal mammary artery (BIMA) conduits can enhance the quality
of the results of myocardial revascularization. Recently, Lytle and associates
(4) were able to demonstrate the superiority of BIMA grafting in comparison
with single LIMA and saphenous vein grafts in the long term. In terms of
event-free survival, however, the benefit of BIMA grafts, if any, could appear
also in the first decade.
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Internal thoracic artery grafting is particularly important for patients with diabetes because survival is significantly higher in patients with diabetes after CABG
compared with percutaneous transluminal angioplasty.
Furthermore, the higher survival in the patients with diabetes after CABG was limited to patients who received
ITA grafts. Patients with diabetes represent a subgroup
of those who could potentially derive the greatest benefit
from bilateral ITA grafting. (5)
In most centers, the IMA is isolated from the chest
wall as a pedicle, together with the vein, muscle, fat,
and accompanying endothoracic fascia (6). Harvesting
is relatively quick, however, cauterization damages the
blood supply to the sternum, which in turn impedes sternal healing and exposes the sternum to the risks of early
dehiscence and infection. Skeletonized IMA dissection
leaves the vein, muscle, and accompanying tissue in
place. The advantage is that the dissected artery is particularly long, its spontaneous blood flow is greater than
that in a pedicled IMA (7), and allowing the use of both
IMAs as grafts to all necessary coronary vessels.
Another advantage of using skeletonized IMA is the
preservation of collateral blood supply to the sternum,
enabling more rapid healing and decreasing the risk of
infection (8). Finally, by dissecting the IMA as a skeletonized vessel, a significant decrease of the incidence of
postoperative pulmonary dysfunction can be achieved.
(9)
This paper is aimed to analyze the effects of use of
bilateral skeletonized (IMA) on early clinical outcome
especially in diabetic patients.
Patients and Methods
The protocol was approved by our local institutional
review board. Clinical variables were prospectively entered into Nasser Institute computerized data base and
used for this retrospective analysis. All variables were
defined according to the STS database description.
Between December 2003 and October 2005, 222 patients underwent CABG in Nasser institute for multivessel disease using bilateral internal mammary artery.
All patients were below 70 years, the minimum age
was 37 and the maximum was 69 the mean age was
53.53 ± 7.391. 208 patients (93.7 %) were males and 14
(6.3 %) were females.
98 patients (44.1 %) were diabetics, 2 patients (0.9
%) were on diet control, 27 % of patients were on oral
therapy and 16.2 % were on insulin therapy. Table (1)
shows the demographic data of the patients and preoperative data.
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Patient demographics

No. (222)

%

Sex
Male

208

93.7

14

6.3

Female
Age (y)
Mean
Range

53.53±7.391
37-69

Hypercholesterolemia
COPD

144
4

64.9
1.8

Smoker
Renal impairment

136
11

61.3
4.9

Diabetes
Diet controlled
Insulin
Oral therapy
Total
Hypertension

2
36
60
98
168

0.9
16.2
27.0
44.1
75.6

Previous Q wave infarction 36
Ejection fraction ≤ 35
30

16.2
13.5

Previous CABG
Emergency

2.7
4.5

6
10

Table (1) Showing patients demographics and preoperative
data

Surgery
All operations were performed using a skeletonized
technique for ITA harvesting. The electrocautry is set to
low energy and the endothoracic fascia is incised just
at the mammary artery itself excluding the veins. The
branches are controlled proximally with metal clips and
cauterized distally. This technique is used till the whole
length of the mammary artery is dissected, then heparin is given and the mammary artery is clipped distally
and divided just after the distal terminal branches. A 1
cm longitudinal incision is made in the distal end of the
mammary artery and cannulated with a 22 fr canula. A
mix solution of papaverine, nitroglycerine and Isopten is
injected into the mammary artery to dilate it and prevent
early spasm.
20 operations (9%) were done without cardiopulmonary bypass using off pump techniques. Hypothermic
cardiopulmonary bypass was used in the rest of cases
and myocardial protection was achieved by intermittent
antegrade cold blood cardioplegia.
The sternum was closed with bilateral bonechek
technique and 4 to 5 stainless-steel wires in interrupted
figure of eight fashion, continuous vicryl musculofas-
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cial sutures, and vicryl absorbable continuous dermal
suture.
After surgery all patients had blood glucose determination at 2-hour intervals and continuously adapted
insulin infusion to a blood glucose target level of 150
to 200 mg/dL until postoperative day one. Thereafter,
either subcutaneous insulin or the oral hypoglycemic
agents were resumed in diabetic patients.
As for all coronary revascularization, the infection
prophylaxis was carried out by a third generation cephalosporins at induction of aneathesia, iv postoperatively
for 5 days. An additional dose of vancomycine was given on bypass.

Statistical analysis:
Normally distributed continuous variables are represented as mean ± standard deviation (SD) or as the
percentage of the sample. The x-test and Fisher’s exact
test were used to determine differences in patient characteristics by univariate analysis. Multivariate logistic
regression was used to detect independent risk factors
for hospital mortality and postoperative morbidity. A
p value < 0.05 was considered significant for all tests.
All analysis were performed by SPSS software (SPSS
Inc,Chicago,IL}.

Results
Cardiopulmonary bypass times were 89.99 ± 27.7
mins in diabetic patients and 82 ± 25 mins in nondiabetic
patients (p = NS). Cross – clamp times were 61 ± 19 mn
and 60 ± 19 mn in the diabetic and nondiabetic patients,
respectively (p = NS). The number of the grafts per patient was from 2 to 5 mean 3.05 ± 0.724 in diabetic and
3.05 ± 0.685, with no statistically significant difference
between the two groups. Tables (2&3).
NonP value
diabetics
Off-pump procedures 9
11
ns
Mean number of grafts 3.05±0.724 3.05±0.685 ns
Mean CBP time (mns) 89.9±27.7 82±25
ns
Mean A cross-clamp 61±19
60±19
ns
time (mns)
Diabetics

Table (2) showing operative data.

No. 0f grafts
2
3
4
5

frequency
46
124
42
6

percent
20.7
55.9
18.9
2.7

Table (3) showing the number of grafts and percentage.

RIMA was used exclusively to revascularize the Rt
coronary or its branches and used as a free graft in 50 patients (22.5 %) because the RIMA was short. The proximal end was anastomosed end to side to insitu LIMA or
radial artery after aortic cross clamp removal. Radial artery was used in 150 pts (67.6 %) and Saphenous venous
grafts was used in 57 patients (25.7%). Complete arterial
revascularization was possible in 74.3 %.
Postoperative morbidity included 2 patients (0.9 %)
with perioperative myocardial infarction and 8 patients
(3.6 %) who suffered temporary neurologic deficiency
in the form of confusion, delayed recovery or behavioral
changes. All these patients have recovered completely.
8 (3.6 %) patients developed arrythmias that recovered
with medical treatment, 4 (1.8%) patients developed
ventricular fibrillation that required cardioversion.
8 patients (3.6%) sustained sternal wound infection,
6 of them where superficial and 2 have progressed to
mediasnitis and mediastinal dehiscence requiring sternal
rewiring. 14 patients (6.3%) suffered from postoperative
bleeding that required reopening of the chest. 86.5% of
the patients are free of any postoperative complication.
Chronic obstructive pulmonary disease was found to be
the only independent predictor of deep infection. Diabetes was not found to be an independent predictor of
infection.
Postoperative complication

No.

%

Arrhythmia
Myocardial infarction
Renal impairment requiring dialysis
Neurological deficit
Superficial Wound infection

12
4
4
8
6

5.4
1.8
1.8
3.6
2.7

Mediastinitis
Reoperation for bleeding
IABP

2
14
4

0.9
6.3
1.8

Table (4) showing postoperative complications.

The overall mortality was 6 patients 2.7%. Causes
of death included 2 patients died due to acute MI, one
patient with multiorgan failure, one patient with septicemia and one patient with renal failure.
Emergency operation, left ventricular dysfunction
(ejection fraction less than 35%) and old myocardial infarction were found significant predictors of early mortality (30 days). Bypass time and cross-clamping time
were not significant predictors of early mortality.
Follow-up was available in 162 of the 214 surviving
patients (75.7 %) up to 25 months postoperatively. There
were 3 late deaths, two of which were due to unrelated
causes to the operation. Two patients had late myocar-
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dial infarction and there were 3 new cases of congestive
heart failure. Five patients reported return of the angina.
In the last follow up, 149 (91.97 %) of the followed up
surviving patients are well and free of angina.

Cardiovascular

Discussion
This report summarizes our experience with the early
routine use of bilateral skeletonized IMAs. The current
conventional and most commonly used operative procedure for CABG includes one IMA together with one
or more SVG (7). Vein graft atherosclerosis, however,
continues to be the major cause of late failure of CABG.
Consequently, techniques were sought for complete arterial myocardial revascularization using both internal
mammary arteries (26, 28). Most of the reported series
on bilateral IMA grafting are based on selected patient
populations such as young and nondiabetic individuals
collected over the course of several years (5,6,11,12).
Unlike those studies, our reported operative procedure
was performed in almost all patients undergoing CABG
and included patients with decreased myocardial function, emergency cases (after stabilization if possible) and
those who had sustained a recent myocardial infarction.
Our intention in performing this type of operation was to
minimize the potential for recurrence of angina and all
other untoward events associated with SVG failure, and
to decrease morbidity associated with leg wound infection, edema, and pain in the leg harvesting site.
The use of skeletonized ITAs allows the use of both
ITAs as grafts to practically all coronary vessels requiring surgical revascularization, due to extended length
thus obtaining complete arterial revascularization (13).
The pedicled right internal thoracic artery (RITA) is less
useful than the left internal thoracic artery (LITA), as it
will not always reach the right coronary artery branches
without tension, leading to its use predominantly as a
free graft with a lower patency rate when attached to the
ascending aorta (14,26). Skeletonization has the advantage of extra length which permits direct grafting to Rt
coronary artery (77.5 % in our series) or composite arterial grafting, connecting the skeletonized free RITA endto-side to the skeletonized LITA (22.5 % in our series).
The only contraindication for the use of arterial grafts
during the study period was hemodynamic instability and
decreased blood pressure (requiring rapid connection to
cardiopulmonary bypass) in emergency operations.
The ITA hypoperfusion syndrome is a rare but lifethreatening perioperative clinical syndrome manifested
by low cardiac output, left ventricular failure, and cardiac arrest due to disproportion between ITA flow and
myocardial demand, an anastomosis with a larger diameter and decrease in graft vascular resistance second-
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ary to skeletonization are factors that may prevent this
syndrome. (7,15). Skeletonization has been shown to be
associated with a lower prevalence of low cardiac output syndrome and intraaortic balloon use than the use
of pedicled graft (16) and this fact may explain the low
incidence of IABP usage in our series (1.8 %).
Peterson and colleagues (16) also showed that patients who received skeletonized grafts had lower red
blood cell transfusion requirements. This is attributed to
the meticulous dissection and hemostasis that is necessary during skeletonization. Their study also revealed
that patients who received skeletonized grafts had shorter ventilation times, shorter intensive care unit stays,
and shorter hospital stays than patients who received
pedicled grafts. They also found that skeletonization
decreased postoperative chest wall pain. These finding
could not be assessed in our series since we did not compare with pedicled grafts but clinical observation comply with their results. Another potential benefit of Skeletonization is it allows visual inspection of the vessel to
identify any injury, which if unnoticed may jeopardize
the long-term outcome (5).
The immediate operative results and predictors of
early mortality are comparable to those described in operations in which one IMA was used. This is true not
only for operative mortality, perioperative myocardial
infarction, and stroke, but also for rates of sternal infection and dehiscence (17). Our results in this area are also
satisfactory in the groups of patients with an elevated
risk of these complications, such as elderly patients and
diabetics.
A growing number of diabetic patients who suffer
from multivessel coronary artery disease have recently
been referred for operation due to unfavorable results
of percutaneous transluminal coronary angioplasty (18).
In the recently reported Bypass Angioplasty Revascularization Investigation (BARI) study, the better average
of 5.4-year survival of diabetic patients who underwent
CABG was attributable to reduced cardiac mortality
(5.8% versus 20.6% with PTCA; p 5 0.0003) (19). The
better survival for CABG patients was limited to those
who received at least one IMA graft, this emphasize the
particular importance of BITA in diabetic patients.
Three major studies (19, 20, 21) have identified the
use of bilateral ITAs as a significant risk factor for sternal dehiscence and mediastinal wound infection. Because each hemi-sternum loses 90% of its blood supply
upon mobilization of the corresponding ITA, this is well
documented by Carrier and associates who performed
sternal bone tomography at 1week and 4 weeks after
median sternotomy in 67 patients. However, skeletonization of ITA conduits results in less reduction of sternal
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blood flow. Substantial collateral blood flow to the sternum can be maintained in the absence of the ITA, provided the sternal-anterior intercostals trunk is left intact.
Skeletonization of the ITA often results in preservation
of this common trunk, particularly if meticulous dissection is performed (23).
Peterson and colleagues (16) confirmed an unacceptably high prevalence of deep sternal wound infection in
patients with diabetes (11.1%) receiving pedicled bilateral ITA grafts. They concluded that skeletonization allows safe application of bilateral ITA grafting in patients
with diabetes, a finding that has been demonstrated by
others (11,24, 25).
Analysis of sternal infection in this cohort revealed
that the only independent predictor of sternal wound
infection was chronic obstructive pulmonary disease.
The increased respiratory mechanical forces produced
in these patients in the first few postoperative days are
blamed for sternal dehiscence.
Skeletonization may have some limitations as it is
technically more demanding and time consuming than
pedicled ITA harvesting. Another potential drawback of
skeletonization is that it is a relatively new surgical technique; therefore there is no current data on long-term
patency rates. However, it is unlikely that long-term patency rates will be worse than for pedicled ITA grafts.
In summary, Skeletonization of internal thoracic arteries with its proven advantages of decreased incidence
of sternal wound infection, greater length, and multiple
arterial anastomoses appears to be an attractive technique for myocardial revascularization and allowing the
use of both IMAs. In an era of evidence based medicine, there is no denying the fact that multi institutional,
randomized controlled trials comparing the skeletonized
and pedicled ITA techniques with respect to long-term
patency must be conducted to conclusively prove the
true superiority of the skeletonization technique.
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Objective: The influence of pleural integrity during internal thoracic artery (ITA) harvesting on the early clinical outcome and pulmonary function after coronary artery bypass grafting (CABG) surgery is still debated.
This study compares effects of ITA harvesting with intact pleura versus
pleurotomy on the early clinical outcome and pulmonary function after
CABG.
Methods: In this prospective randomized study, 88 patients were allocated
into two groups according to the technique ITA harvesting during offpump CABG. In Group I (n=42), ITA was prepared keeping the pleura
intact and in Group II (n=46), pleura was opened. Both groups were compared in terms of postoperative clinical outcome and pulmonary function.
Results: Postoperative blood loss and blood transfusion were significantly
higher in Group II compared to Group I (p<0.05). The duration of mechanical ventilation was significantly longer in Group II than Group I
(p<0.05). The occurrence of postoperative pleural effusion and atelectasis
were significantly higher in Group II than Group I (p<0.05). Moreover,
postoperative thoracentesis was done only in Group II and was statistically significant (p<0.05). Chest pain score evaluation was significantly
higher in group II patients at 12 hours after awakening (p<0.05). Hospital
stay was significantly longer in group II patients than Group I patients
(p<0.05). Analysis of spirometric and arterial blood gases data showed
that the magnitude of postoperative reductions in FVC and FEV1 and
PaO2 were significantly pronounced in Group II than Group I patients
(p<0.05). Also, the increase in intrapulmonary shunts at 24 hours after extubation was significantly pronounced in Group II than Group I patients
(p<0.01).
Conclusion: According to our results, preserving pleural integrity has
beneficial effects on the early clinical outcome and pulmonary function
after CABG surgery.

T

he internal thoracic artery (ITA) is the conduit of choice in coronary artery bypass grafting (CABG) surgery because of superior
long-term graft patency, reduced cardiac events, and enhanced
short- and long-term survival [1,2]. In the current surgical era,
routine ITA use have emerged various harvesting techniques of
this invaluable arterial graft [3-5].
Altered pulmonary function is a frequently found complication after
CABG surgery. Evidences suggest that ITA harvesting is associated with a
greater decrease in postoperative pulmonary function, therefore increasing the
risk of pleuro-pulmonary complications [6-9]. This has largely been attributed
to pleurotomy [9, 10]. Yet, the role of pleural opening is still debated and the
effects of pleural integrity on the early clinical outcome and respiratory func-
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tion are still not absolutely clear [9, 11-12].
The aim of this prospective study was to evaluate
the influence of pleural integrity during ITA harvesting
on the early clinical outcome and pulmonary function
of patients undergoing CABG surgery, by comparing
postoperative clinical outcome and pulmonary function
of patients with intact pleura versus patients with pleurotomy.

Methods
In this prospective, randomized study, we enrolled
88 consecutive patients who undergoing elective firsttime off-pump CABG, where the ITA graft was used,
between the periods of January 2005 to May 2008 in
department of cardiothoracic surgery, Zagazig University Hospital. We select off-pump CABG technique to
eliminate the harmful effects of the systemic inflammatory response syndrome and pulmonary injury associated with cardiopulmonary bypass (CPB) which could
affect the results of this study.
Patients undergoing emergency surgery, previous
cardiac operations, with abnormal pulmonary functions,
coagulation disorders, with a left ventricular ejection
fraction of less than 50%, diabetes mellitus, obesity, renal insufficiency, left main disease, age over 70 years
and skeletal disorders were not included in this study.
Also, cases with intraoperative conversion, intraoperative or early postoperative mortality or with perioperative myocardial infarction were not enrolled. These
exclusion criteria’s were done to have almost matched
patients in this study and also to don’t affect the results
of this study.
Patients were randomized and allocated into two
groups according to techniques of ITA harvesting after obtaining written informed consents. Two different
techniques of ITA harvesting were performed: in Group
I (n=42 patients), the pleural space was left intact by extrapleural takedown (intact pleura group) and in Group
II (n=46 patients), complete opening of the pleural space
was performed routinely (pleurotomy group).

Anesthesia and monitoring
A standard anesthetic regimen and standard monitoring including electrocardiogram (ECG), invasive arterial blood pressure, central venous pressure (CVP), pulse
oximetry, capnography, pharyngeal temperature and
urinary output were used in all cases. Pulmonary artery
catheterization with Swan-Ganz catheter was performed
for blood gases work-up. Intermittent arterial blood
samples were taken for measurements of arterial blood
gases, haematocrit, electrolytes and glucose.
The patients were premedicated with midazolam IV
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(0.05 mg/kg) after insertion of venous canulae. Prophylactic broad spectrum antibiotic was given intravenous.
After venous and arterial canulations, all patients were
preoxygenated with 100% O2 for at least 3 minutes.
Anesthesia was induced with thiopental 2.5% (sleep
dose), fentanyl (5-10 μg/kg), and pancuronium bromide
(0.1 mg/kg). Endotracheal intubation was done after 3
minutes. Anesthesia was maintained with supplemental
isoflurane (1-2%), propofol (2-5 mg/kg/hr), and fentanyl
(1-3 μg/kg/hr).
Intraoperative muscle relaxation was maintained
with supplements of pancuronium bromide as necessary. Blood pressure was continually optimized during
the procedure. Hypertension was treated with isoflurane,
fentanyl boluses, and nitroglycerin infusion. Conversely, hypotensive episodes were treated by repositioning
the heart, intravenous fluids and norepinephrine as required.
After harvesting of conduits, heparin was injected in
a dose of 2 mg/kg. Activated clotting time was measured
initially and then every 30 minutes; it was maintained
for more than 300 seconds. Protamine sulfate was used
in 1:1 ratio to reverse the heparin effect after the procedure.

Surgical techniques
Following midline sternotomy, left ITA dissection
was completed before heparinization, in both groups.
For exposing and harvesting the ITA, a mammary retractor was used. Electrocautery was used for dissection and
hemoclips were used for side branch occlusions. Saphenous veins were harvested simultaneously.
The left ITA was harvested by standard technique
as a pedicle with adjacent veins, fascia, and pleura attached. In the intact pleura group (Group I), mediastinal
pleura was dissected smoothly from the endothoracic
fascia and extreme attention had to be taken to prevent
pleural injury. ITA was mobilized through its bed anterior to the phrenic nerve into the pericardial cavity. So,
it lies median and posterior to the lung and the ventilation does not cause any pressure on the artery. In the
pleurotomy group (Group II), a tunnel was created into
the pericardium above the phrenic nerve and ITA was
crossed through this tunnel into the pericardial space.
Distal anastomoses were always constructed before
proximal anastomoses. In most cases, the left anterior
descending coronary artery was the first coronary artery
to be grafted. The right coronary artery was always the
second artery to be grafted. The vessels on the lateral
and posterior wall were usually grafted last. However,
the sequence of grafting was individualized for a particular patient, depending on the severity of the lesions in
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Postoperative Management
In the intensive care unit (ICU), the patient ventilation management protocol included: 1) synchronized
intermittent mandatory ventilation (SIMV) at 12-14
breaths/min, 2) a tidal volume of 10 ml/kg of body
weight, 3) a pressure support of 10-20 cm H2O, 4) a
positive end expiratory pressure (PEEP) of 3-5 cm H2O,
and, 5) an inspiratory/expiratory ratio of 1:2.
Arterial blood gas (ABG) analysis data were recorded hourly on mechanical ventilation and before extubation. Extubation was performed when the patient was
normothermic, haemodynamically stable, no bleeding,
alert, with good blood gas analysis data and capable of
maintaining self-ventilation.
Chest X-ray examination was performed daily during the stay in ICU and on the day of discharge for the
evaluation of the pleural effusion and atelectasis. On the
second postoperative day, central and arterial lines and
the urinary catheter were removed, and the patients were
mobilized. The chest drains were routinely removed on
the second postoperative day except in patients with
pleural drainage more than 50 ml/day. All patients received the same analgesic protocol (oral non-steroidal
anti-inflammatory drugs) during the first 5 postoperative
days. Physiotherapy was given daily until discharge. The
pain score was evaluated routinely by self-reporting, using a scale of 1-5: 1, no pain; 2, mild pain; 3, moderate
pain; 4, severe pain; 5, extremely severe pain.

Pulmonary Function Assessment
A spirometric analysis with assessment of pulmonary function was done for all patients. The pulmonary
function indicators of vital capacity (VC), forced vital
capacity (FVC) and forced expiratory volume in one
second (FEV1) were evaluated and compared between
the two groups on the day before the operation as the
initial measurement and repeated on a week after the operation as the postoperative measurement, supposing patients became fully mobilized, and their hemodynamic
parameters stabilized and pain resolved.
ABG (partial pressure of arterial oxygen [PaO2], partial pressure of arterial carbon dioxide [PaCO2] and oxygen [O2] saturation) were recorded immediately before
operation in the operating theatre before the induction
of anesthesia as the initial measurement, and at 24 hours
after extubation as the postoperative measurement.
The intrapulmonary shunt was calculated by the
simplified equation [Qs/Qt = (CcO2-CaO2) / (CcO2CvO2)] (Qs: venous admixture, Qt: total cardiac output,
CcO2: oxygen content of ideal pulmonary end-capillary
blood, CaO2: arterial oxygen content, CvO2: mixed venous oxygen content) at the beginning of the operation
before the sternotomy as the initial measurement and at
one hour and 24 hours after extubation as the postoperative measurements.

Statistical Analysis
Data are expressed as a mean value ± standard deviation (means ± SD) and as percentages (%). Normally distributed continuous variables were compared
between the groups using the unpaired Student’s t test,
and abnormally distributed variables were compared
using Mann-Whitney U test. Chi-square test (χ2) and
Fischer exact test were used for comparison of ordinal
and nominal data. Paired Student’s t test was used for
intragroup comparison. ANOVA test was performed to
compare magnitude of changes in continuous variables
before and after operation between groups. Statistical
significance was defined as a p value of less than 0.05
(p<0.05). Statistical analyses were performed with SPSS
for Windows, version 11.5 statistical package (SPSS,
Inc, Chicago, Ill, USA).

Results
Preoperative and intraoperative patient characteristics are summarized in Table 1. There were no statistical difference found between the two groups in terms of
age, gender, body mass index (BMI), preoperative cardiac status, preoperative pulmonary function, operative
time and number of grafts per patient (p=NS).
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different coronary arteries and patient’s hemodynamics.
Deep retracting sutures, the placement of a warm
moist laparotomy sponge in the posterolateral aspect of
the pericardial sac, Trendelenburg position, and right tilt
were used to facilitate exposure of the lateral and posterior vessels of the heart. Octopus tissue suction stabilizer
(Medtronic, Inc., Minneapolis, MN, USA) was used to
stabilize the myocardium. During the construction of all
anastomosis, target vessel hemostasis was obtained with
proximal and distal silicone rubber (Silastic; Dow Corning, Midland, Mich) vessel loops as coronary snares and
intracoronary shunts (Anastafloa, Research Medical,
Midvale, UT, USA) were used for most of the anastomosis. The anastomoses were constructed with a single
running stitch of 7-0 polypropylene (ProleneTM, Johnson & Johnson, New Brunswick, NJ, USA) and visualization was improved with use of a continuous air/saline
blower.
Proximal anastomosis was performed with partial
clamping of the ascending aorta using standard techniques. The proximal anastomosis was performed using
a single running stitch of 6-0 Prolene suture.

Cardiovascular
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Postoperative early clinical outcome are shown in
Table 2. Postoperative blood loss (within 24 hours after the operation) was significantly higher in Group II
than in Group I patients (954±265 ml vs. 645±169 ml;
p <0.05). Meanwhile, there was significant difference in
the need of blood transfusion postoperatively between
the two groups, which tend to be more in Group II (p
<0.05). However, re-exploration for bleeding was necessary in one patient in Group I and in three patients
in Group II, which was statistically non-significant between the two groups (p=NS).
All patients were extubated within the first 24 hours,
except one patient in Group I and two patients in Group
II needed prolonged mechanical ventilation (> 24hours)
, which was statistically non-significant between the
two groups (p=NS). However, the duration of mechanical ventilation was significantly longer in Group II than
Group I (6.1±2.6 h vs. 4.6±1.3 h, p<0.05) (Table 2).
Postoperative cough and sputum were occurred
more significantly in Group II than in Group I patients
(p<0.01). Postoperative clinical and radiological evaluation of the chest showed that the occurrence of postoperative pleural effusion and atelectasis were significantly
higher in Group II than Group I (p<0.05). Moreover,
postoperative thoracentesis was done only in Group II
patients and was statistically significant (p<0.05) (Table
2).
The chest pain score evaluation was significantly
higher in Group II patients at 12 hours after awakening (p<0.05) and becoming non-significant after the
chest tubes were removed (p=NS). There was no significant difference in the duration of ICU stay between
both groups (p=NS), however, the duration of hospital
stay was significantly longer in Group II than Group I
(p<0.05) (Table 2).
Preoperative, postoperative and the magnitude of
postoperative changes of pulmonary Function and ABG
in both groups are shown in Table 3. Analysis of spirometric and ABG data showed that changes in VC in
both groups after operation did not differ significantly
(p=NS). However, the magnitude of postoperative reductions in FVC (0.19±0.15 vs. 0.28±0.14, p<0.05) and
FEV1 (0.16±0.17 vs. 0.27±0.13, p<0.05) were significantly pronounced in patients of Group II as compared
with patients of Group I. Similarly, the mean difference
of changes in PaO2 after operation were significantly
different in Group I and Group II (-0.1±0.1 mmHg vs.
0.13±0.3 mmHg, p<0.05), with trend to increase in
Group I and decrease in Group II after operation. Also,
the mean difference of changes in PaCO2 after operation were significantly higher in Group II than Group
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I (0.1±0.01mmHg vs. 1.15±0.2 mmHg, p<0.05) (Table
3).
Measurement of the intrapulmonary shunt (Qs/Qt)
immediately before and one hour after extubation did
not differ significantly between the two groups (p=NS),
however, Qs/Qt ratio at 24 hours after extubation was
significantly higher in Group II as compared with Group
I (p<0.01). The intragroup analysis of Qs/Qt ratio dynamics showed significant differences (p<0.05) between
pre-operative and 24 hours after extubation values in
Group I, while Group II Qs/Qt values significantly increased at one hour after extubation (p<0.05) and with
further raise at 24 hours after extubation as compared
with pre-operative values (p<0.01) (Table 4).

Discussion
ITA has long been established as the graft of choice
for CABG surgery. Superior long-term graft patency
leads to improved survival, better quality of life, and
lower incidence of cardiac events compared with vein
grafts [1, 2]. In the current surgical era, routine ITA use
have emerged several various harvesting techniques for
this invaluable arterial graft. However, there is still no
consensus on the ITA harvest technique [3-5].
Despite evidences suggests that ITA harvesting during CABG is associated with greater decrease in postoperative pulmonary function, increased incidence of
pulmonary complications, postoperative bleeding and
pain, which has been largely attributed to pleurotomy
[6-9, 10], the role of pleural integrity is still debated and
controversy with conflicting opinions exists about the
effect of pleural integrity on early clinical outcome and
pulmonary function after CABG surgery [9, 11-13].
Surgeons prefer to open the pleural cavity during the
ITA harvesting for better exposure of this arterial conduit and in order to allow the placement of the ITA medial to the upper lobe avoiding any undue tension on the
mammary pedicle and graft stretching following sternal
closure at completion of surgery [7]. Pleurotomy is also
helpful in the immediate postoperative period, as excess
bleeding is immediately apparent through the pleural
drain and it also prevents any tomponade effect [14].
On the other hand, the technique of extrapleural ITA
harvesting in which the pleura is kept intact as described
by Noera et al. [15] has emerged as an alternative technique for ITA harvesting. Preserved pleural integrity
could prevent lung injury and contact of the thorax with
blood during the operation, and thereby decrease the incidence of pleural effusion, atelectasis and bleeding during the postoperative period. However, there is concern
that closed pleura might inflict increased tension on the
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graft by forcing it against the sternum [7]. Another major
problem with use of the ITA when pleural integrity is
preserved is that the inflated lung can exert enough tension on the ITA to dislocate it, which can cause injury in
case of repeat CABG [9]. Furthermore, if an extrapleural
ITA harvesting is done, there is always a risk of injuring
the pleura which may not be apparent at the time, but
in the postoperative period on the ventilatory support, it
will present as a full blown pneumothorax, compromising the patient safety [14].
When pleura is opened, more extensive dissection
of surrounding tissues will be performed during the ITA
harvest and thus leading to increased blood oozing from
the thorax wall and blood loss. On the other hand, significant reduction of bleeding in the patient with intact

pleura might be considered due to the hematoma in the
mediastinum [9, 16]. Former studies proved that bleeding and transfusion requirements are decreased when
ITA is harvested with intact pleural integrity [9, 16-18].
Our study supports these findings since there were significant decreases in the amount of postoperative bleeding and the need for blood transfusion in the intact pleura group as compared with pleurotomy group. Contrary,
Lim’s group study [19] did not show any difference of
blood loss between pleurotomy group and intact pleura
group.
Totaro and coworkers [20] found that the duration of
mechanical ventilation was the same, while, Goksin and
colleagues [16] and Bonacchi and colleagues [17] found
that the duration of mechanical ventilation was signifi-

Group I (intact pleura group) (n = 42)

Group II (pleurotomy group) (n = 46)

Preop.

Postop.

Mean difference

Preop.

Postop.

Mean
difference

VC (L)

3.3±0.9

2.7±0.6

0.19±0.18

3.29±0.8 2.4±0.7

0.27±0.15

FVC (L)

3.6±0.7

3.2±0.8

0.19±0.15

3.7±0.5

2.9±0.7

0.28±0.14 b*

FEV1(L)

2.8±0.6

2.3±0.4a*

0.16±0.17

2.9±0.5

1.9±0.6

0.27±0.13 b*

PaO2 (mmHg)

85±9

86±10

(-)0.1±0.1

86±8

84±12

0.13±0.3 b*

PaCO2 (mmHg)

34±5

34.8±4.8

0.1±0.01

33±4

37.5±4.6

1.15±0.2 b*

O2 saturation (%)

98.5±3.6

97.1±1.9

1.06±1.1

99.0±3.1 97.02±1.2

Variables

1.12±1.4

Table 3. Comparison of preoperative and postoperative changes of pulmonary function and arterial blood gases data.
VC, vital capacity; FVC, forced vital capacity; FEV1, forced expiratory volume in 1 second; PaO2, partial pressure of arterial
oxygen; PaCO2, partial pressure of arterial carbon dioxide; O2, oxygen.
a= group I postoperative versus group II postoperative. b= group I Mean difference versus group II Mean difference.

* = P<0.05
cantly greater in the opened pleura group. In this study,
we observed that the duration of postoperative mechanical ventilation was significantly greater in the pleurotomy group. The considerably shorter intubation time in
patients with intact pleura can be considered as the clini-

cal manifestation of a lower atelectasis incidence.
The respiratory problems in CABG patients are the
critical issues influencing patient’s early outcome [6].
Evidences suggest that ITA harvesting with pleurotomy
during CABG is associated with increasing risk of pleu-
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ro-pulmonary complications [6-10, 17-21]. When pleura
is opened, more extensive dissection of surrounding tissues will be performed during the ITA harvest and thus
leading to increased blood oozing from the thorax wall
which will be collected in the pleural space and as a consequence, there will be pressure on the lungs which will
facilitate atelectasis [9, 16]. Moreover, pain due to chest
tube usually influences patient’s respiratory capacity
and cough, and this could induce mucus retention thus
favoring atelectasis [22].
Many recent studies showed that pleural effusion and
atelectasis occurred more frequently in the opened pleura
group [8, 9, 19]. Meanwhile, Lyem et al. [18] concluded
that preserved pleural integrity could prevent lung injury
and thereby decrease the incidence of pleural effusion
and atelectasis. The results of this study revealed similar
data. In this study, we observed that postoperative pleural effusion and atelectasis were significantly greater in
the pleurotomy group in comparison with intact pleura
group. Goksin and colleagues [16] and Bonacchi and
colleagues [17] determined that the need for thoracentesis was significantly greater in the opened pleura group,
which was in agreement with this study.
Wimmer -Greinecker et al. [9] and Oz et al. [13]
showed that patients who had opened pleura experienced more pain during the first week of the postoperative period. In this study, the chest pain score evaluation
was significantly higher in pleurotomy group at 12 hours
after awakening (p<0.05) and becoming non-significant
after the chest tubes were removed (p=NS). The pleural
opening and placement of additional chest tube certainly
involves trauma. The drain causes damage to the parietal pleura and intercostal muscles, both very sensitive
structures. The friction of the drain between ribs during
breathing increases pain due to the ongoing irritation of
the intercostal nerves and costal periosteum [9, 13].
In this study, we observed that the duration of hospital
stay was significantly greater in the pleurotomy group,
while the duration of stay in the intensive care unit was
not significantly different between the two groups. This
was in agreement with Oz et al. [13], while, on the other
hand, Bonacchi and colleagues [17] determined that stay
in the intensive care unit was significantly greater in the
opened pleura group. Meanwhile, Lyem et al. [18] and
Lim’s group [19] showed that hospital stay was not significantly different between the two groups.
Evidences of pulmonary function impairment are
a frequently found complication in the CABG postoperative period. Several factors can influence pulmonary
dysfunction after CABG, including the combined effects
of the general anesthesia, sternotomy, ITA harvesting
and CPB [22]. It is noted that the employment of the
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ITA during CABG is associated with greater decrease
in postoperative pulmonary function. However, controversy exists about the effect of pleurotomy on postoperative pulmonary function [9-13, 16-23]. Some studies
reported that the pleurotomy does not affect postoperative FEV1 and FVC [12, 23]. Meanwhile, many other
recent studies demonstrated that loss of pleural integrity during ITA harvesting reduces pulmonary function
while maintaining pleural integrity has beneficial effects
on pulmonary function [9-11, 13, 16-22]. This study
showed significant reduction of the postoperative FEV1
in pleurotomy group than intact pleura group (p<0.05).
Moreover, the magnitude of postoperative reductions
in FVC and FEV1 were significantly pronounced in
pleurotomy group as compared with intact pleura group
(p<0.05).
Recent studies have reported a negative influence of
pleurotomy during ITA harvesting on pulmonary oxygenation and gas exchange after CABG [16, 17, 22].
Similarly in this study, the mean difference of changes
in PaO2 after operation were significantly different in
intact pleura group and pleurotomy group (p<0.05), with
trend to increase after operation in intact pleura group
and decrease in pleurotomy group. Also, the mean difference of changes in PaCO2 after operation were significantly higher in pleurotomy group (p<0.05).
Although, Lim et al. [19] confirmed that intrapulmonary shunt was significantly higher in patients with
pleurotomy as compared those with intact pleura after
cardiac surgery; they could not find any clinical consequence of it. This study showed significantly higher
intrapulmonary shunt at 24 hours after extubation in
pleurotomy group as compared with intact pleura group
(p<0.01), which may displays the positive effect of the
intact pleura on the respiratory function. When we consider the fact that most of the CABG patients are current
or ex-smokers, even a little progress in the respiratory
function tests will contribute to their recovery period.
In conclusion, this study showed that preservation of
pleural integrity during ITA harvesting decreases postoperative bleeding, pleural effusion, and atelectasis, has
beneficial effects on postoperative pulmonary function,
and provides notable decrease in duration of hospital
stay.
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Background :The use of B-blockers as a prophylactic agent against the occurrence of atrial fibrillation (AF) has proved it’s efficiency. Both inflammation and oxidative stress have been recently involved in pathogenesis of
postoperative AF. The aim of our study is to evaluate the efficiency of using oral vitamin C in addition to B-blockers to prevent postoperative AF.
Methods :From December 2007 to April 2008, 80 patients undergoing isolated coronary artery bypass surgery were selected and randomly divided
into two groups. Group I (n = 40) received 2g of oral vitamin C one day before operation and for 5 days afterwards in addition to B-blockers. Group
II (n = 40) as a control group, who received B-blockers only. Patients were
monitored for the occurrence of AF from the operation time to the fifth
postoperative day.
Results :Preoperative patients demography and risk factors for coronary
artery disease were similar among both groups. The mean number of
grafts performed per patient was 3±0.6 and 2.9±0.6 in group I and II respectively (P = 0.37). Inotropic support was used more in group II 28%
Vs 23%, P = 0.61. In hospital mortality was 0%. Combined morbidity
(AF, wound infection, renal impairment, bleeding, reoperation ischemic
changes and mediastinitis) were higher in group II 45% Vs 28%. The incidence of postoperative AF was higher in the control group than vitamin
C group (25% Vs 15%) but the difference did not reach statistical significance (P = 0.088). Vitamin C group had a significantly shorter intensive
care unit stay (25±3h Vs 30±12h: P = 0.017), but the mean hospital length
of stay was similar among both groups. The duration of the attack of AF
was short and transient among patients receiving vitamin C (50% Vs 7%).
Subsequently, the number of patients receiving medical management for
AF was less in Vitamin C group.
Conclusions :Administration of oral vitamin C in combination with Bblockers reduces the incidence and duration of postoperative AF. Our results were not statistically significant when compared to patients receiving
B-blockers alone. However, the number of patients who received further
management to control AF was less in Vitamin C group.

A

trial fibrillation is one of the most common complications after
coronary artery bypass surgery. It is associated with higher early
and late mortality and morbidity1. It’s etiology is multi-factorial. Myocardial ischemia, reperfusion injury, excessive catecholamines, electrolyte imbalance and surgical manipulation of the
right atrium are all implicated in its development2,3,4. Recently, inflammatory
mediators which are associated with cardiopulmonary bypass as complement
activation, cytokines release and endothelial activation are directly involved in
it’s pathogenesis5,6,7.
A wide variety of prophylactic drugs have been used to prevent it’s occur-

118The Journal of Egyptian Society of Cardiothoracic Surgery ● Jul-Dec 2008

Cardiovascular

Ahmad Darwazah et al

Methods
This prospective, randomized study was conducted
among patients undergoing isolated coronary artery bypass surgery during a period of 10 months from December 2007 – April 2008. All patients receiving B-blockers for at least one week before surgery were included.
Those with previous history of atrial fibrillation, associated comorbidities (as renal failure and advanced liver
disease), and patients receiving antiarrythmic drugs and
digoxin were excluded.
A total of 80 patients were included randomly and divided into two groups: Group I included 40 patients who
received vitamin C tablets in addition to B-blockers and
Group II included 40 patients who received B-blockers
only and were considered as a control group.
Patients in group I (Vitamin C group) received 2
grams of vitamin C tablets (Cevitil, Epico. Egyptian
International Pharmaceutical Industrial Company) one
day before surgery and continued on 1 gram twice per
day for 5 days. Determination of ejection fraction and
right atrial size was done by echo-cardiography in all
patients.

Surgical and Anaesthetic technique
Anaesthetic technique was standardized for all patients. Anaesthesia was induced by Thiopental sodium
(sleeping dose), Succinyl sodium 1 mg/kg, Midazolam
0.1 mg/kg and Pancuronium bormide as needed and
maintained by Fentanyl and isoflurane. Conventional
cardiopulmonary bypass was performed through median
sternotomy in all patients. Standard cannulation of the
ascending and right atrium was performed. Myocardium
protection was achieved with intermittent cold crystalloid cardioplegia given antegradely through aortic root.
Systemic normothermia 37˚C – 36˚C was used among
all patients.
Different variables were evaluated preoperatively,
operatively and postoperatively among all patients in
both groups. The frequency of AF was analysed from
operation time to the 5th postoperative day. All patients
were monitored in the ICU in the first four days, subsequently they had electrocardiography on the 5th day.
Patients were clinically observed. AF was considered
positive even in the presence of transient short attacks.

Results
Preoperative patients characteristics of both groups
are listed in Table I. The age of patients ranged from
33 to 78 years. The mean age between the two groups
was similar. No difference in the number of males both
groups was seen. Regarding risk factors for coronary
artery disease, the incidence of hyperchoelstermia, diabetes mellitus, carotid artery disease and COPD were
similar among both groups. The percentage of patients
with hypertension, old myocardial infarction and smoking were higher in group II, but this difference did not
reach statistical significance. Patients in both groups,
had similar ejection fraction as measured by echocardiography. As well as the number of vessels involved
and the prevalence of main stem.

Patient’s profiles and preoperative data
Variable

Group I
Group II
Vitamin C Control

P
value

Age (year)

57.00±8.24

54.90±7.68

0.242

NS

Males

34(85%)

33(82%)

0.37

NS

Females

6(15%)

7(17%)

Smoking

20(50%)

28(70.0%)

0.84

NS

Hypertension

56.7%

73.3%

0.35

NS

Diabetes

11(27.5%) 10(25%)

0.61

NS

COPD

2(5%)

2(5%)

0.54

NS

Dyslipidemia

13(32%)

12(30%)

0.31

NS

Myocardial Infarc- 56.7%
76.6%
0.57
tion
Carotid Artery Dis- 1(2.5%)
1(2.5%)
ease
LA Dimensions
4.13±0.41 4.03±0.15 0.13

NS

NS

Ejection Fraction

53.17±9.69 56.55±6.10 0.11

NS

Left main stem

4(10% )

NS

3 (7.5%)

NS

NS
Single Vessel Dis- 0(0%)
0(0%)
ease
NS
Double Vessel Dis- 7(18%)
11(28%)
ease
NS
Triple Vessel Dis- 26(65%)
23(58%)
ease
NS
Quadriple Vessel &(18%)
6(15%)
Disease
Table (1):COP (ch4onic obstructive pulmonary disease), LA (left atrium) NS: Non-significant (P > 0.05).
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Operative data
Variable

Group I
Vitamin C

Group II
Control

P
Sign.
value

Cardiovascular

Bypass Time(min) 48.07±30.50 58.80±29.67 0.11 NS
Cross-Clamp
32.22±21.46 32.97±18.28 0.86 NS
Time(min)
Number of grafts 3.00±0.59

2.87±0.64

0.37 NS

Complete
38(95%)
Revascularization

37(93%)

0.23 NS

Use of LIMA

40(100%)

40(100%)

Endarterectomy

2(5%)

1(2.5%)

IAPB
0
Inotropic Support 11(27.5%)

0
9(22.5%)

Completeness of revascularization was slightly more
in group I 95% vs 93%, but the difference was not significant (P = 0.23).
Left internal mammary artery was used to graft left
anterior descending artery among all patients. The mean
number of grafts performed per patient as measured by
the mean number of distal anastomosis divided by the
mean number of diseased vessel systems was 3±0.6 and
2.9±0.6 in group I and II respectively (P = 0.37).

NS
0.56 NS

6

0.61 NS

4

Table (2):LIMA (Left internal mammary artery),
IAPB (Intra Aortic Balloon Pump)

3

Postoperative dzta

1

P
Sig.
value

Ventilator Time

10.23±112 9.72±3.27

0.807 NS

ICU Time

24.85±3.82 29.72±12.04 0.017 S

Hospital Stay

6.7±0.51

Permanent
0(0%)
Pacemaker
Post Operative AF 4(10%)
Superficial Wound 2(5%)
Infection
Renal Impairment 2(5%)

6.77±0.42

0.47

NS

0(0%)
10(25%)

3

3

0

Control (1.9±7 days)
Vit C (3.2±0.5 days)

2

2

Group I
Group II
Vitamin C Control
Oeprative morality 0.10%
0(0%)

Variable

5

5

1
0

0

day 1

day 2

0
day 3

day 4

Fig. (1): Onset of postoperative AF
Endartrectomy of LAD was performed among three patients, two of them in group I. None of the patients had IABP
either pre or postoperatively. Inotropic support was used in
27.5% and 22.5% in group I and II respectively (P = 0.61).

0.0 88 NS

2(5%)

NS

1(.5%)

NS

Bleeding &
exploration
Mediastinitis

2(5%)

2(5%)

0(0%)

1(2.5%)

NS

Rewiring

1(2.5%)

1(2.5%)

NS

S-T segment
Elevation

0(%0%)

1(2.5%)

NS

Table (3):S: significant. NS: Non-significant. (P > 0.05).

There was no difference regarding bypass time and
cross clamp time among both groups (Table 2). Spontaneous sinus rhythm was obtained in all patients after
removal of aortic clamp.

Fig. (2): Number of patients with transient AF
Among both groups
All patients in both group survived. Combined incidence
of morbidity including AF, wound infection, renal impairment,
bleeding, reoperation, ischemic changes and mediastinitis
were higher in group II 45% vs 28%, (Table 3).
Similarly, the incidence of postoperative AF was more
prevalent in the control group 25% Vs 10%. The difference did
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not reach statistical significance. (P = 0.088).
In the current study, the post-operative intensive care
unit (ICU) length of stay was significantly higher in the control
group (30 ± 12 vs 25 ± 3 hours, P = 0.017. There was no
difference regarding total postoperative hospital stay among
both groups.
The onset of AF appeared late on the 3rd and 4th postoperative days in the Vitamin C group when compared to the control
patients. (Fig. 1). The duration of the attack of AF was transient
among 50% of patients who had AF in vitamin C group. These
patients had no further management of their AF. On, the contrary only 7% of the control patients had transient AF and the
majority had further medical treatment. (Fig. 2).

Discussion
Atrial fibrillation is the most common arrythmia seen
after coronary artery bypass surgery8. Despite improvement in perioperative management, its occurrence
has not been prevented over the years9. It’s incidence
varies from 10% to 50%10. In the majority of cases it is a
self limiting problem11, but it’s persistence is associated
with high early and late mortality and morbidity1.
It is commonly associated with elderly male patients
with diabetes mellitus, hypertension, chronic obstructive pulmonary disease, chronic renal disease, impaired
cardiac function and advanced coronary artery disease9.
The development of AF is associated with longer hospital stay, hemodynamic deterioration, thromboembolism,
renal and neurological complications12,10.
The exact pathogenesis is still not clear. Re-entry
phenomena in the atrial wall are thought to play an important role in it’s development13. Several mechanisms
related to cardiopulmonary bypass have been incriminated. Myocardial ischaemia, and reperfusion injury
which are associated with CPB has a direct effect on
the atrial myocardium to generate arrythmias. Excessive
catecholamines, hemodilution, cardioplegic solution all
may cause electrolyte imbalance which help to generate
arrythmias2,4,10,12. Also surgical manipulation of the right
atrium by purse string and cannulation may play a role
in its development2.
Inflammatory mediators which are associated with
CPB as complement activation, release of cytokines and
endothelial activation7 may cause hypoxia and electrolyte imbalance by affecting both kidney and respiratory
function.

Recent studies5,6, showed that these inflammatory
cytokines can initiate oxygen radicles which in turn create an “oxidant stress”. These oxidants have various effects on the myocardium including apoptosis, truncated
action potential, abnormalities in sodium, calcium and
potassium channel function14, all potentiate the development of atrial fibrillation14,15.
A wide variety of prophylactic drugs have been used
to reduce the incidence of postoperative AF. B-adrenergic blockers proved to be an effective drug used pre and
post operatively. Its mode of action is through affecting
sympathetic tone after surgery and reduction of calcium
overload8,11,16.
The use of Amiodarone reduces the incidence of AF
as low as 5%17. Various studies consider it as the drug of
choice19. Recent work by Samuels and Colleagues18, using Amiodarone and early cardioversion found that 98%
of their patients had restored their sinus rhythm before
they were discharged from hospital.
The use of magnesium showed variable results. In
the study by Kohno and coworkers9 the incidence of AF
was significantly reduced after three days use of magnesium. While, Kaplan and colleagues20 found that infusion of magnesium alone is not sufficient as a prophylactic agent to control postoperative AF.
Similarly, recent work by piper and colleagues21
found that combined use of potassium, magnesium and
aspartate (Inzolen solution) has no significant difference
in controlling AF when compared to potassium solution.
Based on the effect of inflammatory mediators on generating AF. Vitamin C as an antioxidant was recently used
as a prophylactic agent to reduce incidence and to prevent recurrence of AF after electrical cardioversion5,15,22.
These studies showed that the use of vitamin C, significantly reduces both incidence and recurrence of AF.
In our study, the incidence of postoperative AF
among our control group was 25% which is similar to
previous studies5,10,16.
The effect of using vitamin C as a prophylactic
agent was clearly seen on reducing the incidence to
15%. Contrary, to previous studies5,15. Our reduction in
the incidence was not significant, despite the fact that
our patients were younger, and had less incidence of
diabetes mellitus and their ejection fraction was better.
However, we found that our patients had a higher incidence of myocardial infarction, hypertension, smoking,
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a larger left atrial dimension and less number of grafts
performed when compared to Eslami and colleagues
study5. It seems that these factors had a direct impact
on generating more AF among our vitamin C group of
patients.
The onset of post operative AF varies from 24 to
96 hours with a peak incidence on the second to third
day23. In our study the mean time was 2.3±0.9 which
is consistent with the previous studies. Comparing our
two groups of patients, we noticed that the onset of AF
among vitamin C group appeared later than the control
group i.e. on the 3rd and 4th day. Contrary to the observation seen in Eslami study5, who had an onset of AF on
the 2nd and 3rd and none of their patients had AF on the
4th day.
The use of vitamin C not only affects the onset of
AF, but also the duration of the attack. Among the four
patients who had AF, two of them (50%) had transient
short attacks which lasted for few seconds which did
not cause any medical inconveniences. These patients
received no further management. On the other hand, one
patient (7%) in the control group had a transient attack
and the majority of the patients received further treatment.
Evaluating our patients among both groups who
developed AF, we found that the incidence was more
prevalent among male patients who had hypertension,
multi-vessel disease and COPD. 79% of our patients
were males, 55% had multi-vessel disease and 50% had
hypertension. Our observations were similar to previous
studies, who found a direct association between these
risk factors and the incidence of AF8,24.
It is well known that age is an independent risk factor
for development of AF8,11,24. The relationship between
age and AF in our study was similar to those reported
previously. We found that the mean age of our patients
who had AF was significantly higher than those who had
a normal rhythm.
From our previous discussion, it seems clear to us
that the pathogenesis involved in the development of AF
is complex. Multifactors are involved in its generation.
It’s incidence is influenced by many risk factors as age,
gender, diabetes, hypertension and multi-vessel affection. The occurrence of postoperative AF is an inevitable
sequence of coronary artery bypass grafting. Prophylactic use of vitamin C does not prevent it’s occurrence but
reduces it’s incidence, and duration of the attack.

Ahmad Darwazah et al
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EARLY OUTCOME OF CORONARY ARTERY SURGERY
IN PATIENTS WITH DIABETES MELLITUS: A 3 YEARS
EXPERIENCE IN NASSER INSTITUTE.
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Objectives: We aimed at determining the effect of diabetes mellitus on
short-term mortality and morbidity in a cohort of patients with ischemic
heart disease undergoing coronary artery bypass surgery (CABG) at our
institution.
Methods: 1200 patients undergoing isolated CABG in a 3-year period;
from year 2003-2006; were studied. The patients were randomly selected
from the pool of CABG patients of Nasser institute and assigned to two
groups, diabetic group and non diabetic group; ( Compared to each other
. The group with diabetes had a statistically significant younger age, more
females, higher weight, higher incidence of renal impairment, congestive
heart failure, infarction, NYHA class III and IV dyspnea and more extensive disease (3 and 4 vessel disease).
Results: The overall hospital mortality was 4.42 % (n = 53) diabetics:
4.67 % and non-diabetics: 4.16 % (p = 0.07). In univariate analysis, only
deep sternal infection and blood requirements being significantly higher
in the diabetic patients (p < 0.05). In multivariate analysis, diabetes was
not found to be an independent risk factor for in hospital mortality, but
predicted the occurrence of mediastinitis. Female sex, peripheral vascular
disease, hypertension, renal impairment are intra aortic balloon pump usage were identified as independent predictors of hospital death.
Conclusions: Despite worse demographic and clinical characteristics, diabetic patients could be surgically revascularized with low mortality and
morbidity, comparable with control patients. Therefore the results from
our series show that diabetes is not a risk factor for hospital mortality,
however it increases the rate of deep sternal infection.+
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iabetes mellitus is an established risk factor for the development
of coronary artery disease . diabetic patients have traditionally
higher morbidity and mortality after CABG than non-diabetic
population. A consequence of the evolution of coronary angioplasty is that a higher proportion of patients undergoing CABG
today either have extensive coronary artery disease or diabetes mellitus. (1)
In a study reported by Thourani et al., mortality in diabetic patients was
significantly higher compared to non-diabetic patients with a direct impact
of diabetes on early postoperative outcome (2). More recently, studies have
suggested an improved outcome in diabetic patients and have raised questions
regarding the potential influence of this disease on early operative results (3,
4). This improvement may be due to several factors as implementation of metabolic control of inflammation and hypercatabolism and advances in operative
techniques. (5)
Although coronary artery bypass grafting is well tolerated by diabetic patients, long-term survival continues to be poorer for these patients compared
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with their nondiabetic counterparts as a result of the
underlying pathophysiology of diabetic heart disease.
Abnormalities in the vascular endothelium may explain
the reduction in survival after cardiovascular events for
diabetic patients. There is substantial evidence that endothelium dependent vasodilation is abnormal in both
conduit arteries and resistance vessels of diabetic animals and humans (2).
There is a need for continuously evaluating the
performance of surgical revascularization in diabetic
patients, because diabetes is present in approximately
one-quarter of the patients undergoing CABG (1,3,5,6)
and its prevalence is steadily increasing (7,8) and over
the years, several reports have attested the superiority of
CABG over percutaneous coronary intervention for coronary revascularization in diabetic patients (10—12).
The purpose of this study was to investigate shortterm outcome in terms of postoperative morbidity and
30-day mortality in diabetic patients undergoing CABG
compared to non diabetic patients.

Methods
After obtaining approval of the local institutional review board, we retrospectively analyzed 1200 patients
undergoing CABG between January 2003 and December 2006. The patients were randomly selected from the
pool of CABG patients of Nasser institute and assigned
to two groups, the first is the diabetic group, group I and
the second is the non diabetic group or group II. Clinical variables were prospectively entered into Nasser
Institute computerized data base and used for this retrospective analysis. According to the STS data base diabetic patient was defined as any patient with a history
of diabetes, regardless of duration of disease or need for
anti-diabetic agents. Includes an admission or preoperative diagnosis. All other definition of morbidities and
mortalities comply with STS data base definitions and
Nasser institute data base.
All diabetic patients had blood glucose determination
at 2-hour intervals and intravenous insulin infusion was
started intraoperatively and continued postoperatively to
a target level of 150 to 200 mg/dL until postoperative day
one. The intravenous insulin therapy was transitioned to
subcutaneous insulin therapy, oral antidiabetic therapy
or discontinued altogether after 48 h. As for all coronary
revascularization, the infection prophylaxis was carried
out by a third generation cephalosporins at induction of
aneathesia and iv postoperatively for 5 days. An additional dose of vancomycine was given on bypass.
The incidence of females in the diabetic group was
significantly higher (30.67 %) compared to the non dia-

betic group (12.83 %). The mean age was 54.9 ± 7.658
for non diabetics and 53.37 ± 8.168 in diabetic patients.
58.71 % of the diabetic patients were on insulin therapy,
38.52 % were on oral therapy and 2.63 % were on diet
control.
The diabetic group had a statistically significant
younger age, more females, higher weight, higher incidence of renal impairment, congestive heart failure,
infarction, NYHA class III and IV dyspnea and more
extensive disease (3 and 4 vessel disease), also the incidence of cerebrovascular disease was higher in diabetic than non diabetic group. Table (1) & (2) show the
demographic distribution and preoperative data in both
groups.

Statistical methods
Normally distributed continuous variables are represented as mean standard deviation (SD) or as the percentage of the sample. The x-test and Fisher’s exact test
were used to determine differences in patient characteristics by univariate analysis. Multivariate logistic regression was performed to assess the influence of diabetes
as an independent risk factor for hospital mortality and
postoperative morbidity. A p value < 0.05 was considered significant for all tests. All analysis was performed
by SPSS software (SPSS Inc., Chicago, IL).

Results
Mean cardiopulmonary bypass times were 106 ± 54
minutes in diabetic patients and 103 ± 54 minutes in
nondiabetic patients (p = NS). Cross – clamp times were
64 ± 47 minutes and 63 ± 50 minutes in the diabetic and
nondiabetic patients, respectively (p = NS). The number
of the grafts per patient was from 2 to 5 mean 2.3 ± 1.2
in diabetics and 2.3±1.1 in non diabetics with no statistically significant difference between the two groups.
No statistical difference was also noted between the two
groups in the number of the off pump procedures done.
Table (3) shows the operative data.

Discussion
The negative impact of diabetes on the outcome of
a patient with coronary artery disease (CAD) is well established and related to its atherosclerotic, pro-inflammatory and pro-thrombotic effects (14). Until recently,
patients with diabetes and multi-vessel CAD undergoing revascularization were considered high-risk due to
increased morbidity and mortality (15).
Most reports indicated that, diabetes is present in approximately one-quarter of the patients undergoing revascularization for coronary artery disease, for which it
is considered a risk factor (1,3,5,6), but there has been
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Hb on admission
Creatinine on admission
Bilirubin on admission
Ejection Fraction (%)
Height (cm)
Weight (kg)
BMI
BSA
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GROUP TYPE

Mean

Diabetic

53.37

8.168

0.341

Non Diabetics

54.91

7.658

0.319

Diabetic

13.06

1.292

0.063

Non Diabetics

12.98

1.301

0.064

Diabetic

1.03

0.599

0.029

Non Diabetics

1.13

1.017

0.05

Diabetic

0.609

0.2772

0.0137

Non Diabetics

0.644

0.3707

0.0184

47

6.411

0.273

47.5

5.831

0.247

Diabetic

167.74

10.138

0.438

Non Diabetics

169.26

9.449

0.408

Diabetic

96.46

14.088

0.609

Non Diabetics

85.55

12.985

0.56

Diabetic

31.4779

15.73599

0.68033

Non Diabetics

30.844

18.86784

0.81497

Diabetic

1.9491

0.16443

0.00712

Non Diabetics

1.9538

0.14741

0.00637

Diabetic
Non Diabetics

Std. Deviation Std. Error Mean Sig. (2-tailed)
0.001
0.325
0.086
0.125
0.172
0.012
0.001
0.0151
0.621

Table (1) showing the demographics and preoperative variables in both groups. T test value significant below 0.05.

The overall in-hospital mortality was 4.42 % (n =
53). There was no difference in the mortality rate of the
diabetic and nondiabetic groups, (4.67 % and 4.17%, respectively; p = 0.07).
In-hospital morbidity events were comparable in the
two groups by univariate analysis, with only mediastinitis and need for blood transfusion showing a significant
higher incidence in the diabetic patients, although the
overall infective complications were not significant. Renal impairment requiring dialysis approached statistical
significance.
With multivariate analysis diabetes had no statistical
significance on postoperative morbidity, except in the
incidence of mediastinitis. Table (5) & (6) show the post
operative data in univariate analysis, table (7) shows the
effect of diabetes on morbidity and mortality.

difference between the two groups.
The presence of diabetes was not found to be an independent predictor of hospital mortality in uni or multivariate analysis
(OR=1.13 CI= (0.62–2.19 P= 0.698).
By contrast, female sex, peripheral vascular disease,
hypertension, renal impairment, left ventricular dysfunction (ejection fraction ≤ 35 %), congestive heart failure,
intra aortic balloon pump usage and hemodynamic instability were identified as independent predictors of hospital death in univariate analysis,
but in multivariate analysis female sex, peripheral
vascular disease, hypertension, renal impairment are intra aortic balloon pump usage were identified as independent predictors of hospital death. Table (8) shows
the predictors of mortality and morbidity in univariate
and multivariate analysis.

Table (4) shows the analysis of post operative arrhythmias, infection and incidence of low cardiac output. Chart (1) and (2) show the number of blood units
transfused and number of days of ventilation with no
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Sex
Females
Males
Hypertension
Hypercholestrolemia
Renal impairment
R.dysfunction cr.cl> 200 umol/l
Chronic renal dialysis
Functioning renal transplant
Total
peripheral vascular disease
previous DVT
previous PAD
Total
Cerebrovascular
history of TIAs >6months
history of stroke > 6months
stroke < 6 months
Total
COBD
GIT
liver dysfunction
history of peptic ulcer
previous surgery
other
Total
Redo
Unstable Angina
Congestive heart Failure
Old
Present
Total
previous Q wave infarction
previous PTCA stenting
Ejection fraction
≤35
35-49
≥ 50
Total
Thrombolysis within 24 hrs
Extent of disease
One vessel
Two vessels
Three vessels
Four vessels
Main

Diabetics
No.
%

Non Diabetics
No.
%

Total
No.

%

184
523
573
55

30.67
87.17
95.50
9.17

77
416
546
45

12.83
69.33
91.00
7.50

261
939
1119
100

21.75
78.25
93.25
8.30

20
16
6
42

3.33
2.67
1.00
7.10

13
3
0
16

2.17
0.50
0.00
2.67

33
19
6
58

2.75
1.58
0.50
4.83

0.001

12
14
26

2.00
2.33
4.33

6
5
11

1.00
0.83
1.83

18
19
37

1.50
1.58
6.1

0.605

15
15
7
37
21

2.50
2.50
1.17
6.17
1.75

2
7
0
9
30

0.33
1.17
0.00
1.50
2.50

17
22
7
46
51

1.42
1.83
0.58
3.83
4.25

0.002
0.182

13
17
11
8
49
4
100

2.17
2.83
1.83
1.33
8.16
0.67
16.67

14
18
12
9
53
2
96

2.33
3.00
2.00
1.50
8.83
0.33
16.00

27
35
23
17
102
6
196

2.25
2.92
1.92
1.42
8.5
0.50
16.33

0.857
0.765
0.968

38
7
45
185
108

6.33
1.17
7.50
30.00
18.00

19
3
22
155
109

3.17
0.50
3.67
25.83
18.17

57
10
67
340
217

4.75
0.83
5.58
28.33
18.08

0.039
0.012
0.900

25
105
470
600
2

4.17
17.50
78.33
100
0.33

20
97
483
600
1

3.33
16.17
80.50
100
0.17

45
202
953
1200
3

3.75
16.83
79.42
100
0.25

0.306
0.101

78
79
133
310
33

13.00
13.17
22.17
51.67
5.5

77
111
230
182
25

12.83
18.50
38.33
30.33
4.17

155
190
363
492
58

12.92
15.83
30.25
41.00
48.33

Sig.

0.001
0.002
0.835

0.023

Table (2) showing the demographics and preoperative variables . P value significant below 0.05. DVT: deep venous thrombosis;
PAD: peripheral arterial disease; TIA: transient ischemic attacks; COPD: chronic obstructive pulmonary disease.
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Diabetics (600, 50%) Non- diabetics (600, 50%) P-value
Off-pump procedures

9 (1.5)

6 (1)

ns

Mean number of grafts

2.3±1.2

2.3±1.1

ns

Mean cardiopulmonary bypass time

106±54

103±54

ns

Mean aortic cross-clamp time (min)

64±47

63±50

ns

Table (3) Showing operative data in diabetic and non-diabetic patients

Low Cardiac Output
No
Renal
1
Inotropes Dopamine Inotrope
Diabetics No. (%)

Maximal dose Inotropic P VALUE
2
3
therapy including
Inotorpes Inotropes
premacure and levophed

113(18.83) 262(43.67) 23(3.83) 182(30.3)

Non diabetics No.(%) 100(16.67) 274(45.67) 26(4.33) 189(31.5)

11(1.83)

9(1.5)

6(1)

5(0.83)

0.44

Arrhythmias
Total
Diabetics No. (%)

Cardioversion
VT/VF requiring
chemical or electrical cardioversion

SVT

Temporary
heart block

175 (29.67) 120 (20.0)

20 (3.33)

30 (5.00)

5 (0.83)

Non diabetics No.(%) 168 (28.00) 110 (18.33)

21 (3.50)

31 (5.17)

6 (1.00)

P VALUE

0.791

Infective complications
Total

Superficial
wound infection

Deep sternal
infection

Chest
Mediastinitis
infection
plorartion

Diabetics No. (%)

89 (14.83)

55

12

10

12

Non diabetics No.(%)

70 (11.67)

50

6

8

6

P VALUE

0.0552

Table (4) analysis of post operative low cardiac output, types of arrhythmias and overall incidence of infection with no statistical significance detected between the two groups.

Chart (1) no of patients in each group who remained
ventilated more than 24 hrs.

Chart (2) no of blood units transfused per patient in each
group.
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Postoperative outcome

Diabetics (600)

%

Non-diabetics (600)

%

P-value

Hospital mortality

28

4.67

25.00

4.17

0.07

Postoperative stroke

17

2.83

13.00

2.17

0.33

Rrenal failure dialysis

12

2.00

8.00

1.33

0.05

Mediastinitis & Sternal resuturing

12

2.00

6.00

1.00

0.001

Reexploration for bleeding

172

28.67

141.00

23.50

ns

Blood transfusion needed

535

89.16

512

85.33

0.029

Table (5): Postoperative morbidity and mortality in univariate analysis ( ns1200)

Mean
Stay on itu (hours)

Hours Ventilated

Preop Stay (D)

Post Op Stay (D)

Total Hospital Stay (D)

Std. Deviation Std. Error of Mean Sig.(2-tailed)

Diabetic

46.34

54.147

2.53

Non Diabetics

40.88

41.402

1.918

Diabetic

17.29

32.77

1.531

Non diabetics

14.23

18.245

0.842

Diabetic

1.69

23.208

0.99

Non diabetics

1.02

22.669

0.961

Diabetic

9.03

27.947

1.178

Non Diabetics

9.71

17.176

0.723

Diabetic

10.75

28.847

1.245

Non Diabetics

10.83

18.126

0.776

0.085

0.078

0.628

0.624

0.957

Table (6): Postoperative morbidity in univariate analysis( ns1200). d:days

OR

95%CI

P-value

Hospital mortality

1.13

(0.62–2.19)

0.698

Deep Sternal infection

3.44

(1.32–6.81) -

0.001

Reoperation for bleeding

1.58

(0.50–1.59)

0.098

Renal failure

1.56

(0.77–4.90)

0.19

Sepsis

1.9

(0.60–2.62)

0.346

Stroke

0.95

(0.71–1.82)

0.76

Table (7) Effect of diabetes on postoperative mortality and morbidities . OR, odds ratio; CI, confidence interval.
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Univariate

Multivariate

OR

95% CI

P-value

OR

95% CI

P-value

Female gender

1.6

(0.98–3.00)

0.06

1.81

(0.95–3.09)

0.076

Age ≥ 70 years

0.9

(0.44–1.77)

0.538

0.84

(0.37–1.64)

0.521

Body mass index ) 30

1.4

(0.68–2.35)

0.463

1.1

(0.67–2.50)

0.435

Ejection fraction ≤ 35%

2.4

(1.40–4.49)

0.002

2.1

(0.72–2.86)

0.311

Previous M.I.

1.9

(0.89–2.77)

0.117

1.13

0.60–2.11)

0.707

Congestive heart failure

3.01

(1.47–4.72)

0.001

2.35

(0.67–3.74)

0.398

Hemodynamic instability

7.35

(2.13–18.23)

0.001

3.37

(0.69–8.18)

0.173

Intraaortic balloon pump

5.16

(2.36–11.29) -

0.001

4.81

(2.00–11.56)

0.001

Diabetes mellitus

1.59

(0.91–2.76)

0.103

1.12

(0.61–2.06)

0.812

Peripheral vascular disease

3.84

(2.50–6.97)

0.001

2.89

(1.56–5.34)

0.001

Previous stroke

1.72

(0.37–2.91)

0.89

0.98

(0.25–2.17)

0.489

Hypertension

1.86

(1.33–6.34)

0.006

1.29

(1.13–4.65)

0.022

Renal failure

6.67

(3.40–13.06)

0.001

5.71

(2.80–11.67)

0.001

COPD

0.59

(0.14–2.45)

0.467

0.45

(0.10–1.95)

0.288

Table (8): Predictors of hospital mortality in univariate and multivariate analysis
OR, odds ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease

a steady increase in the incidence. Analysis of the data
from the Society of Thoracic Surgeons National Adult
Cardiac Database and from the Society of Cardiothoracic Surgeons of Great Britain and Ireland showed an
increase in the prevalence of diabetes in patients referred
for CABG (21% in 1990 to 33% in 1999, and 18% in
1994 to 23.5% in 2001, respectively) (7,8).
In the present study, we determined the impact of
diabetes mellitus on survival after coronary artery bypass grafting. We presented a cohort of nondiabetic and
diabetic patients who underwent coronary artery bypass
grafting. We compared the same number of diabetic and
non diabetic patients referred for CABG. The diabetic
patients had a statistically significant younger age, which
is consistent with studies demonstrating a more rapidly
evolving atherosclerotic progress in diabetic individuals
(1). The diabetic patients group had also more females,
higher weight, higher incidence of renal impairment,
congestive heart failure, infarction, NYHA class III and

IV dyspnea and more extensive disease (3 and 4 vessel
disease), all factors which are well known for their negative impact on outcome. With the exception of a lower
rate of redo procedures, the patients in our series had a
similar preoperative risk profile as patients from other
reported series. The mean age was lower and the proportion of patients with unstable angina were higher than in
most studies. (1,2,3—6,17,18)
Strict metabolic control with insulin infusion after
cardiac operation has been followed in our series since it
has been demonstrated to reduce the incidence of wound
infections in diabetic patients (22),(23). Investigators
who have used insulin or GIK for metabolic control
in diabetic patients undergoing CABG have presented
favorable results (20). In critically ill surgical patients,
intensive insulin treatment to achieve strict blood glucose control was found to reduce both morbidity and
mortality (21). Furthermore, in diabetic patients with
acute myocardial infarction, insulin infusions have been
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shown to reduce late mortality (24). The latter study is
particularly interesting as it suggests that optimization of
metabolic control in the acute phase and during followup can enhance long-term survival in diabetic patients.
Thus, a sustained strict metabolic control with insulin
may prove more important for outcome than intensive
insulin treatment during the acute phase in diabetic patients. Considering the impaired long-term survival in
diabetic patients after CABG, similar approaches deserve evaluation after cardiac operations.
In the present series, the incidence of morbidity
events analyzed were also similar in the two groups by
univariate analysis, with only mediastinitis and need
for blood transfusion showing a significantly higher incidence in diabetic patients. However, by multivariate
analysis, diabetes had only an independent influence on
the development of mediastinitis. The studies reported
by Filsoufi et al. (4) and Kubal et al. (14) also demonstrated that diabetes had an independent influence on the
development of sternal infection.
Post operative cerebrovascular accidents was not
significantly higher in diabetic patients, this finding is
also in accordance with those of some recent studies
(4,14) but against other (1,3). In contrast with studies
of Szabo, Rajakaruna and Kubal and their co-workers
(1,3,14), we could not identify diabetes as an independent predictor of acute renal failure or prolonged length
of stay. Additionally, diabetes was also not associated
with increased rate of postoperative myocardial infarction, increased requirement for inotropic or mechanical
support, the occurrence of atrial arrhythmia and need for
re-exploration for bleeding in our patients in agreement
with Fietsam and associates and (25) against Kuan and
colleagues (26) .
Our hospital mortality for diabetic patients was (4.67
%), only marginally higher that in non-diabetics (4.17
%) and we could not identify diabetes as an independent
predictor of early mortality. It is generally accepted that
diabetic individuals subjected to CABG have a higher
early mortality, but the influence of diabetes per se on
this outcome has been under debate. In the study reported by Thourani et al. (2), the mortality was significantly
higher among the diabetic (3.9%) compared to the nondiabetic population (1.6%). The North American Multicenter Registry data of 146,786 patients who underwent
CABG surgery in 1997 indicates a 30-day mortality
of 3.7% in diabetic patients compared to 2.7% in nondiabetic patients (5). In both studies, and in the studies
by Adler (9), Morris (17), and their coworkers, diabetes was found to be an independent predictor of early
(in-hospital or 30-day) mortality. However, more recent
studies have challenged these findings by reporting

more favorable results, crude and adjusted, in diabetic
patients undergoing CABG. Szabo et al. (1) , Rajakaruna et al., (3) and Filsoufi et al. (4) reported mortality
rates of 2.6%, 2.2% and 2.4%, respectively, in diabetic
patients and did not isolate diabetes as an independent
predictor of early mortality. In the study reported by
Filsoufi et al. (4) , the mortality rate among diabetics
decreased significantly, from 3.1% in the period 1998—
2002 to 1.0% in 2003— 2005. According to the Society
of Cardiothoracic Surgeons of Great Britain and Ireland,
in 1997 diabetic patients were twice as likely to die after
CABG compared to non-diabetics (5.9% Vs 3.0%), but
by 2001 there had been an important reduction in the
operative mortality (2.9% Vs 2.2%), practically eliminating diabetes as an additional risk (7) . Cosgrove and
associates (19) did not find diabetes to be a predictor of
not only hospital mortality but also long-term mortality.
Better knowledge of the pathophysiology and improved
pre- and perioperative control of the disease may have
contributed to this evolution.
Our study has some limitations. It is a retrospective
observational study; therefore any conclusions should be
limited in their implications. Our database did not provide information to correlate specific types of diabetes,
or about blood glucose control on admission. Finally,
there is no intermediate or long term follow up.
On conclusion, excellent results following CABG
can be expected in diabetic patients with a similar mortality compared to nondiabetic patients. Also, the rate
of major postoperative morbidities was also not significantly increased with the exception of mediatinitis,
which occurred with a higher rate in diabetic patients.
Diabetes should not be considered as a risk factor in the
early outcome of patients undergoing CABG.
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Introduction: Surgery for mitral regurgitation of ischemic origin(IMR)
is not yet standardized. there is general agreement that the presence of
IMR has a negative influence on survival after completed myocardial
infarction(MI) ,the necessity of correction of IMR is questioned, and the
benefit of mitral valve(MV)repair versus replacement is debated. Mitral
regurgitation(MR) was defined as being ischemic in origin as evidenced
by clinical data and echocardiographic finding.
Objective: ischemic mitral regurgitation (MR) jets can make repair challenging; edge - to - edge (Alfieri) repair augments the repertoire of repair
techniques. The aim of this study is to report our results with the edge
- to - edge (Alfieri) repair and compare this result with repair by ring annulopasty during coronary artery bypass graft operation.
Methods: Between December 2003 and July 2007, 20 patients underwent
mitral value repair and coronary artery bypass graft. These patients are
classified into two groups according to the type of repair of the mitral
value. Group one contain 10 patients which underwent coronary artery
by pass graft and mitral value repair using edge - to - edge (Alfieri) repair, the age of these patients ranged from 58-65 years(mean age =57.9
±5.76). Eight patients were males and two females. The left ventricular
ejection fraction ranged from “41-65%” (mean=47.0 ±9.0).Number of
grafts ranged from 2-4 grafts. Pre-operative mitral regurgitation was
4+in8 patients and 3+in two patients. The patients were submitted to
double orifice repair in a standardized fashion suturing the middle portions of both leaflets. Group two contain 10 patients which underwent
coronary artery bypass graft and mitral value repair using ring annuloplasty, the age of these patients ranged from 48-63 years(mean age =54.9
±5.3 ). Five patient were males and five were females. The left ventricular ejection fraction ranged from(36-55%,mean= 43.2 ±6.4 ). Number of
grafts ranged from 2-4 grafts. Pre-operative mitral regurgitation was
+4 in 7 patients and +3 in 3 patients. These patients were submitted to
mitral valve repair by using Carpenter Edward Ring size ‘’28’’. Postoperative follow up mitral regurgitation were assessed using trans-thoracic
echocardiograms.
Results: Hospital mortality occurred in two cases , one case in group I,
due to low cardiac output and heart failure 3 years after operation and
one case in group II, 2 months after surgical repair unrelated to the
type of repair but was related to mediastinitis . Follow up between 2-43
months (mean= 21.9±10.3 months for the 2 groups ).In group one mitral
stenosis was never observed after correction, immediate post operative
echocardiography showed that mitral regurgitation was significantly
improved in all patients compared with the pre-operative, but in one
patient MR increase to become grade 3/4 after 3 years postoperatively.
In group two postoperative echocardiography showed that mitral regur-
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gitation was significantly improved in all Patient
from grade 3,4/4 to be grade 1,2/4 postoperatively.
Conclusion: Correction of ischemic mitral regurgitation through repair either with or without ring annuloplasty provides a good survival rate. Immediate
and mid term results of this simple ‘’edge-to-edge’’
‘’Alfieri’’ repair technique are encouraging and satisfactory . The technique is simple compared with
ring annuloplasty and rapidly feasible even when
mitral exposure is suboptimal . Alfieri mitral repair
can be used in ischemic settings with a low risk of
creating mitral stenosis . However in ischemic mitral regurgitation, steadily increasing prevalence of
moderately severe regurgitation of edge - to - edge
repair suggests that there is still room for further
improvement in the management of ischemic MR .

S

urgery for mitral regurgitation of ischemic origin(IMR) is not yet standardized.
Whereas there is general agreement that
the presence of IMR has a negative influence on survival after completed myocardial infarction(MI) (9-14),the necessity of correction
of IMR is questioned(2-20),and the benefit of mitral
valve(MV)repair versus replacement is debated(5-11)
Mitral regurgitation(MR) was defined as being ischemic
in origin as evidenced by clinical data and echocardiographic finding. Mitral leaflets and chordae were normal, and regurgitation was the result of completed myocardial infarction, which is always present in the history
of each patient. The posterior papillary muscle(PM) was
rarely infracted. In most cases both PMs were normal
(function MR) and MR was caused by failure in coaptation of mitral leaflets because of their restricted motion.
This could be caused by either global left ventricular
(LV) dilatation with posterolateral apical displacement
of both PMs or local malfunction of the LV wall adjacent
to the posterior PM. The regurgitant jet was often central. However when only the posterior PM was involved,
an asymmetric pattern of MV deformation from medial
to lateral side of the MV could be present, showing funnel-shaped deformity of medial side and prolapse like
deformity on the lateral side. This might develop as a result of preserved or excessive motion of the nontethered
lateral side of the anterior leaflet(13). As a consequence,
in some cases, the regurgitant jet was double, one central
and one lateral “ Calafiore et al “(4).
The technique of mitral valve reconstruction were
originally developed and systematically applied by Carpentier et al(4) starting in 1970. These techniques are
now well-established, with long-term follow-up con-
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firming satisfactory results when applied for properly
chosen patient. No need for anticoagulation, avoidance
of thromboembolism and preservation chordal function are obvious advantages of mitral valve repair over
replacement(5-7-8-10-19).
Since 1991. A simple surgical procedure to correct
miral valve prolapse, the edge-to- edge technique, which
restores valvular competence by anchoring the free edge
of the prolapsing leaflet to the corresponding free edge
of the opposing leaflet. Although originally used to correct prolapsing lesions only, the technique has been effectively extended to correction of MR due to restricted
leaflet motion secondary to rheumatic or ischemic disease. Although the standared mitral valve repair technique, include leaflet resection, leaflet advancement,
chordal shortening and insertion of an annuloplasty ring
are usually sufficient, the edge-to-edge technique has
been advocated for eliminating residual MR that occurs
after complex repair of the regurgitation(15).

METHODS
Patients:Between December 2003 and July 2007,
20 patients with mitral regurgitation and ischemic heart
disease were operated on at our institution. In group I
which include 10 patients, mitral valve repair using the
edge-to-edge technique and bypass grafting to the target
vessels according to the lesion in the coronary vessels.
The age of these patients ranged from 58-65 years . 8
patients were male and 2 were female. 4 patients were in
NYHA functional class II and 6 patients were in NYHA
class III. All patients were in sinus rhythm. In group II
which include 10 patients . mitral valve repair using
Carpentier Edwarde ring annuloplasty and bypass grafting to the target vessels according to the lesion in the
coronary vessels. The age of these patients ranged from
48-63 years . Five paients were male and five were female. 2 patients were in NYHA functional class II and
8 patients were in NYHA class III, and all patients were
in sinus rhythm.
Etiology of the disease was ischemic in all cases. Mitral regurgitation was graded on a scale of O to 4 based
on echocardiography measurement. The miral regurgitation was assessed using preoperative trans-thoracic
echocardiography (TTE) and postoperative TTE. Left
ventricular ejection fraction (EF) was between 41%-65%
in group I preoperatively and was between 36%-55% in
group II. Coronary angiographies was carried out in all
patients and coexisted coronary artery disease requiring
myocardial revascularizatin was done. The number of
grafts ranged between 2-4 grafts . Left internal mammary artery was used in patients with EF more than 45%
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in both groups, and long saphenous vien graft was used
for the rest of patients. Follow up data were acquired using patients chart review and postoperative TTE. Serial
TTSs were then performed at hospital discharge,within
3 months and every 6 months after surgery.

was achieved by intermitted cold blood cardioplegia in
an antegrade fashion. Distal anastomosis was done to
the right coronary artery or posterior descending artery
and the branches of circumflex artery “Obtuse marginal” arteries. These were done first using long saphenous
vien and anastomosis done by polypropylene 7/0 suture.
Then the mitral valve was approached through the left
atrium, with the incision done in the interatrial groove.
An intra operative insepection of the valve was carried
out to confirm preoperative echocardiographic findings
and to identify any additional lesion. The edg-to-edge

Surgical Technique
A conventional midline sternotomy was the approach used for all patients. Cardiopulmonary bypass
was instituted with bicaval and aortic cannulation and
systemic hypothermia to 30°c. Myocardial protection

Group I Allfieri Rep. (n=10)
Mean
S.D.

1-Age/years
Independent (t-test)

57.9
5.76
t= 1.212

Male
Female

2-Sex
χ2

8
2
0.88

3-Diabetes

8
χ2

1.00

4-Smoking

8
χ2

0.88

5-Hypertension

5
χ2

1.00

6-Dyslipidemia

7
χ2

0.88

7-COPD

1
χ2

0.45

Group II Ring Rep. (n=10)
54.9
5.30
p >0.05 (Insignificant)
5
5
P > 0.05 (Insignificant)
7
P > 0.05 (Insignificant)
5
P > 0.05 (Insignificant)
6
P > 0.05 (Insignificant)
8
P > 0.05 (Insignificant)
1
P >0.05 (Insignificant)

Mean

47.0

43.2

S.D.

9.0

6.4

8- Preoperative LVEF%
Independent (t-test)

t= 1.086

9-Grade of MR

p >0.05 (Insignificant)

III/ IV

2

3

IV/ IV

8

7

χ2

1.00

P > 0.05 (Insignificant)

Table I : Preoperative demographic data:
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repair was performed in correspondence with the site of
origin of regurgitant jet, centrally (in case of central jet)
or posteromedial( when the regurgitant jet was through
posterior commissure). Following the identification of
the prolapsing portion of a leaflet, this is resuspended by
suturing its free edge to the corresponding edge of the
opposing leaflet, usually with a figure of eight stitch using 4/0 polypropylene suture, additional mattress suture
reinforced with pericardial pledgets are usually placed in
case of thin leafles. When the prolapse is in the middle
portion of a leaflet, the correction creates a double orifice valve.
After testing the valve competence, left atrium was
closed by 3/0 polypropylene suture. These was done
in group I of patients. In group II repair was done by
Carpentier-Edwarde ring size 28 in all patients in standared technique. Then the left atrium closed. In all cases,
valve competence was evaluated by saline injection in
the left ventricle throw the mitral valve. The left anterior
descending coronary artery was anastomosed with LAD
by using 7/0 polypropylene suture this was done in 8
patients in groupe I and in 6 patients in group II. The
LAD was anastomosed with SVG to the rest of patients
by the same suture. After that deareation was done and
the aortic clamp removed. Proximal anastomosis done
in the ascending aorta by using a side-clamp and suture
used was polypropylene 6/0 suture,table(2).

Assessment of Repair
Preoperative and postoperative trans-thoracic echocardiography studies are used to assess MR and left ventricular function. Mitral regurgitation was graded as O
for no regurgitation 1+ for mild, 2+ for moderate, 3+ for
moderately severe, and 4+ for severe regurgitation.

Follow-up
Follow-up information was obtained from all patients from December 2003 to July 2007. The mean
period of follow up was.. months. Data were collected
either through out-patient visit, including echocardiography examination or the referring physician.

Data Analysis:
Data entry and analysis were done by using SPSS
software program (version 12.0).

RESULTS
Mortality
operative death was defined as any death occurring
within 30 days of operation or during the initial hospitalization. There was one death in group one, 1 patient
died 3years after repair by Alfieri stitch due to low cardiac out put and heart failure, the last echocardiography
done to this patient showed increase in the degree of
mitral regurgitation from 2+ early postoperatively to be-

Group I Allfieri Rep. (n=10)

Group II Ring Rep. (n=10)

Mean

59.60

73.40

S.D.

13.13

4.47

X-Clamp T/min.

Independent (t-test)

t= 3.145

p <0.05(Significant)

Mean

96.80

101.01

S.D.

13.60

6.06

Bypass T. /min.

Independent (t-test)

t=0.912

Distal Anastomosis

χ2

p>0.05 (Insignificant)

2 gr.

4

1

3 gr.
4 gr.

4
2

9
0

5.723

Table II: Operative data:
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Morbidity
The postoperative course was generally smooth and
major complication were rarely encountered. In group
one 6 patient with EF between40% and 45% were in
need for inotropic support in the form of Adrenaline
“dose 100 ugm/kg/min” and vasodilator Tridil” dose 12-mg/kgm/min” the other 4 patients with EF above 45%
minimal dose of support were required.In group two 5
patient with EF between 35% and 45% need support
with the same dose of group one and the other 5 patient
with EF between 45% and 55% need minimal support as

Group I Allfieri Rep. (n=10) Group II Ring Rep. (n=10)
1-Mechanical Ventilation/hour

Mean

7.9

10.9

S.D.

1.3

0.99

Independent (t-test)

t= 5.834

2-Inotropic Support

No support

0

0

Minimal support

4

5

High support

6

5

IABP

0

0

χ2

0.00

3- Reoperation for Bleeding

P > 0.05 (Insignificant)

1

χ2

0.56

4- Arrhythmia

1
P > 0.05 (Insignificant)

2
χ2

5- Wound infection

0.37

1
P > 0.05 (Insignificant)

Superficial

1

2

Deep

0

0

χ2

0.37

6- Mortality

P > 0.05 (Insignificant)

1
χ2

7-Follow Up/month

p <0.05 (Significant)

0.56

1
P > 0.05 (Insignificant)

Mean

15.5

28.3

S.D.

6.94

9.34

Independent (t-test)

t= 3.476

p <0.05 (Significant)

Table III : Postoperative data in the two studied groups:
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come 4+ just before deterioration of his condition before
dying. In group II one patient died after 2 months due to
mediastinitis.
The patient was discharged from the hospital in good
general condition and was re-admitted again after 45
days by deep sternal wound infection a great effort was
done to control infection including all measure and all
these trial are failed, the patient develop low cardiac out
put and multisystem failure and died 15 days from admission.

Cardiovascular
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in group I. No need for intra-aortic balloon pump in both
group,table(3).

Cardiovascular

Echocardiographic Data
The degree of correction of MR evident on preoperative echocardiography compared with postoperative
echocardiography data was statistically significant. In
group I, the degree of MR were 4+ in 8 patients and
3+ in 2 patients, this were improved to become 1+ in
6 patients and 2+ in 4 patients in the immediate postoperative . But latter on echocardiography showed that
the degree of MR start to increase to become 3+ in 2

patients. In group II, the degree of MR were 4+ in 7
patients, and 3+ in 3 patients. Immediate and midterm
follow up show the MR improved to become 2+ in 2
patients, 1+ in 7 patients and no regurgitation 0+ in one
patient. The patient who die 2 month after repair, immediate follow up shows that the MR was 1+ before died.
No patient developed mitral stenosis on postoperative
follow up echocardiography. The EF improved from 4165% “mean “ preoperatively to become 48-68% “mean
“ postoperatively in group I. In group II EF improved
from 35-53%”mean “ to become 43-55% postoperatively at the midterm follow up, table(4).

Group I Allfieri Rep. (n=10) Group II Ring Rep. (n=10)
Postoperative EF%

Mean

52.8

49.40

S.D.

7.65

3.09

t= 1.302

p >0.05 (Insignificant)

No
Regurge

0

1

I/ IV

6

7

II/ IV

4

2

III/IV

0

0

1.47

P > 0.05 (Insignificant)

Independent (t-test)

Postoperative MR

χ2
Table IV : Postoperative Echocardiographic data:

DISCUSSION
Mitral regurgitation that follows completed MI has
an incidence of approximately 20%(14), and it is higher
in patients with previous inferior MI. In most cases, the
mechanism of IMR is related to local LV remodeling,
with PM displacement producing apical tethering or
tenting of the leaflet ( restricted systolic leaflet motion).
When global LV dilation occurs, both PMs are displaced
posteriorly,laterally and apically. As a consequence, the
tethering forces on both leaflets increase, reducing their
movement(4). The technique developed and popularized
by Carpentier are the basis of the conservative approach
to mitral valve repair and are used at our institution. The
edge-to-edge technique has been reserved to less than
one third of the global population of patients wih severe
isolated MR, we selectively applied it when the incompetence was due to unfavorable lesion such as: prolapse
of the anterior leaflet, prolapse of the posterior leaflet

with calcified posterior annulus, prolapse in the commissural area, and regurgitation secondary to restricted
leaflet motion or to endocarditic lesion. Intersetingly, patients with ischemic MR were far more likely to develop
3+ or 4+ MR than those with dilated cardiomyopathy,
or as in the series of Alfieri and colleagues and patients
with myxometous disease(1).
Calafiore and colleagues found that CABG alone
did not avoid early progression of IMR to more severe
degrees, whereas MV surgery stabilized the amount of
residual MR(4).
Long-term evaluation has proved the results are
less satisfactory when rheumatic disease is the cause of
mirtral regurgitation(7),or when ischemic heart disease
is responsible for the valve dysfunction(16).
The central double-orifice repair is technically simple, but careful evaluation of the mitral valve is always
mandatory, and considerable judgment is required in selecting the right site for the approximation of the leaflets
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and the appropriate extension of the suture. The surgeon
should aim at the complete elimination of the MR, minimizing the reduction of valve area. Inadequate application of the technique may result in residual MR or in
mitral stenosis, Alfieri et al.(1)
Fuci et al, have emphasizied that only the ischemic
etiology of mitral insufficiency was associated with a
significantly higher re-operation rate during follow-up.
This finding undoubtedly reflects the complexity of the
mechanisms responsible for mitral dysfunction and the
progressive nature of the disease(12).
The progression of MR postoperatively could be related to poor durability of the edge-to-edge technique
due to high stress of the leaflet repair or progressive annular dilatation.
Correction of anterior leaflet prolapse is more difficult than reconstruction of the posterior leaflet and it
has been associated with less favorable outcome when
triangular resection or chordal shortening were used .
Although satisfactory results have been obtained with
chordal transposition(12-18), or artificial chordal replacement (17-18) , both technique are complex and undoubtedly surgical demanding (6).
The edge-to-edge technique appears to be a simple
and effective solution for the above mentioned complex
situation. We used it for the correction of anterior leaflet
prolapse, since it is easier to carry out than other technique and it allow good result(15).
The edge-to-edge technique can be carried out in a
short period of time as demonstrated by the duration of
cardiopulmonary bypass and aortic cross clamping time
study. This is particularly convenient when associated
procedures are needed and in patients with poor preoperative condition or with advanced left ventricular dysfunction. Due to its simplicity, the procedure can be reproducible with predictable result even when the exposure of the valve is suboptimal due to small left atrium.
Higher failure rates for the edge-to-edge technique
without ring annuloplasty were anticipated on the basis
of a recent analysis of a group of 260 patient submitted to the double orifice technique, in which those who
received an annuloplasty that a 92% -+ 3.4% freedom
from reoperation at 5 year compared with a 70% -+ 15%
freedom from reoperation in those who had ringless repair (p=.02) (1).

CONCLUSION
It is evidence that untreated IMR may worsen the
outcome in patients who need myocardial revascularization. Moderate-to-severe and severe IMR need to be corrected, inasmuch as today we have appropriate surgical
means for this purpose. The present study confirm the

favorable results obtained with the central double-orifice
technique and also demonstrates the durability of the repair at least up to 4 years of follow-up. The edge-to-edge
repair is applicable to lesion of any etiology and it is
effective not only when MR is due to leaflet prolapse,
but also with other types of valve dysfunction. Eventually, the concept introduced by this type of repair can
open the perspective of percutaneous correction of MR.
Finally, these data have to be considered as preliminary
result, which to be confirmed by a larger number of patients and a significantly longer follow-up.
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Background: Mitral valve surgery does not allow annular enlargement,
so the surgeon implants a small size prosthesis obligatory. This study
was done to detect the changes which may occur in the haemodynamics
of adults after implantation of different mitral prosthetic valve sizes (St.
Jude type) and their relation to different body surface areas (BSA) and to
the morbidity and mortality rates.
Methods: This is a prospective study which consists of 2 groups: group
A included 45 patients with MVR by prosthesis ≤ 25 mm and group B
included 45 patients with MVR by prosthesis > 25 mm. All patients were
assessed clinically and by echocardiography concentrating upon ejection
fraction (EF) and the pressure gradient across the mitral valve (PG across
MV) as parameters of comparison. All investigations were done preoperatively (preop.), early postoperatively (early postop.) and 6 months postoperatively (6m postop.).
Results: There were significant changes within each group as regard all
parameters, as regard the changes of the mean NYHA functional class,
the changes of the mean EF and the changes of the mean PG across MV (P
< 0.001). Also, in comparison between both groups, the improvement was
more in group B, we found significant changes 6 m postop. as regard the
changes in the mean EF, P < 0.001 but P = 0.023 in early postop., also there
were more improvement of the mean PG across MV in group B in the
early postop. (P = 0.031) which become significant 6m postop. (P = 0.004).
In correlation between BSA and changes of the mean PG across MV after
implantation of different prosthetic sizes, there were high PG across MV
with implantation of small prosthetic size in the cases with large BSA >
1.5 m2. The mean PG across MV (mmHg) was 7.92 ± 0.88 and 8.88 ± 1.29
after 6m with size 23 mm in comparison to 4.33 ± 1.07 and 4.22 ± 1.09
with the size 27 mm in the patients having BSA 1.51 – 1.8 and 1.81 – 2.2
m2 respectively. Also, the mean PG across MV (mmHg) was 6.60 ± 1.11
and 7.18 ± 1.11 after 6m with size 25 mm in comparison to 4.60 ± 1.11 and
4.11 ± 1.21 with size 29 mm in the patients having BSA 1.51 – 1.8 and 1.81
– 2.2 m2 respectively. Also, mortalities were 3 cases in group A and only
one case in group B and 8 morbidities in group A and only 3 cases in group
B and their analysis provided that these cases had a large BSA > 1.8 and
small prosthetic valve size indicated that small valve size in large BSA is a
risk factor for more morbidity and mortality.
Conclusion: We conclude that there is improvement of the haemodynamics of adults after replacement of mitral prosthetic valve especially with
valve size > 25 mm. With small size ≤ 25 mm, especially in patients with
BSA > 1.5 there is less improvement of haemdynamics with residual PG
across the valve which carry high risk of morbidity and mortality.
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itral valve replacement (MVR) for
rheumatic mitral valve disease is the
treatment of choice and timing of surgery is of crucial importance (1).
MVR carries mostly good results
and small prosthetic valve can present a problem when
the patients haemodynamic status worsens after surgery
(2). Mitral valve surgery does not allow annular enlargement as in aortic position, so implantation of a small
prosthetic size may affect the haemodynamic performance of the adult patient (3).
The target of any cardiac surgeon is to implant the
proper mitral valve prosthetic size (4), but some surgeons may obligatory implant a small sized mitral valve
prosthesis ≤ 25 mm in an adult patient to achieve a proper matching (5). Haemodynamics performance of the
patients either their clinical status or their echocardiographic finding will give an idea about the changes that
may accompany implantation of small sized mitral valve
prosthesis (6).

Aim of this study is to detect the changes which may
occur in the haemodynamics of adults after implantation
of different mitral prosthetic valve sizes and their relation to different body surface area (BSA) and to detect
the safety of implantation of small prosthetic size ≤ 25
mm in adults and their relation to the morbidity and mortality rates.

Methods
This is a prospective study which was done in the
Cardiothoracic Surgery Department, Mansoura Faculty of Medicine between January 2005 and December
2007.
Ninety consecutive patients who underwent only
MVR were selected, these patients were divided into
2 groups: group A included 45 patients with MVR by
prosthesis ≤ 25 mm and group B included 45 patients
with MVR by prosthesis > 25 mm.
Inclusion criteria included adult patients > 18 years
with double mitral valve lesions (mitral stenosis and regurge “DM”) who underwent MVR with St. Jude bileaflet prosthetic valves. Patients with other than these
criteria were excluded.

Preoperative preparation
All patients were submitted for careful history taking
including the symptomatology, NYHA functional class,
clinical examination including body surface area (BSA)

Noureldin Noaman

and laboratory investigations including full blood picture, ESR, liver and renal function tests and coagulation
profile.
Chest x-rays were done for all patients to detect the
cardiothoracic ratio, chamber enlargement and pulmonary congestion.
Also ECG was routinely done for all patients to detect any abnormalities especially AF. Careful transthoracic echocardiography (TTE) was done for all patients
to confirm the diagnosis, to measure chamber dimension
and to assess left ventricular performance especially
ejection fraction (EF) and the pressure gradient across
the mitral valve (PG across MV) as parameters of comparison.

Operative technique
All patients were operated electively, the heart was
approached through a classic median sternotomy in all
patients, with aortic and bicaval cannulation and cardiopulmonary bypass as routinely done using hypothermia
(28ºC) and blood cardioplagia.
Approach was done through left atriotomy and MVR
was done using St. Jude bileaflet valve prosthesis. Suturing of the valves were done using interrupted Tichron
2/0 then closure of the left atriotomy with deairing by
left atrial and aortic root venting were done.

Postoperatively
All patients were transported to ICU with mechanical ventilation and inotropic support. All patients had
the same examinations and investigation as preoperative
before discharge and after 6 months.

Statistical analysis
Data were analyzed using SPSS (Statistical Package
for Social Sciences) version 10. Qualitative data were
presented as number and percent. Quantitative data
were tested for normality by Kolmogrov-Smirnov test.
Normally distributed data were presented as mean ± SD.
Paired t-test was used for comparison within groups.
Student t-test was used to compare between two groups.
P value < 0.05 was considered to be statistically significant and P value < 0.001 was considered to be statistically highly significant and P value > 0.05 was considered
non significant.

Results
The preoperative patients data of both groups, group
A (45 patients) with MVR ≤ 25 mm and group B (45
patients) with MVR > 25 mm are shown in table 1.

142The Journal of Egyptian Society of Cardiothoracic Surgery ● Jul-Dec 2008

Cardiovascular

Noureldin Noaman

Group A (45)

Group B (45)

t-test

P value

Age (mean) years
Sex:
Male
Female
BSA (mean) m2
Symptomatology:
Recurrent chest infection
Hemoptysis
Dyspnea
Palpitation
Fatigue
NYHA functional class
I
II
III
IV
Mean
EchocardiographyEF(mean) %
PG across MV (mean) mmHg

31.84 ± 6.09

30.16 ± 6.15

1.309

0.194 NS

12 (26.7%)
33 (73.3%)
1.658 ± 0.118

21 (46.7%)
24 (53.3%)
1.667 ± 0.117

0.360

0.720 NS

13
6
24
16
13

15
8
23
20
17

0 (0%)
6 (13.33%)
25 (55.56%)
14 (31.11%)
3.18 ± 0.65
47.42 ± 4.05
14.20 ± 2.56

2 (4.44%)
5 (11.11%)
25 (55.56%)
13 (28.89%)
3.09 ± 0.76
50.13 ± 4.89
13.98 ± 2.37

0.595
1.422
0.427

0.554 NS
0.131 NS
0.670 NS

Cardiovascular

Parameter

Table (1): Preoperative data of the patients.
The intraoperative data are shown in table 2.

Data
Mean aortic cross clamp time (min)

Group A (45)

Group B (45)

t-test

P value

56.13 ± 7.77

58.20 ± 5.84

1.256

0.213 NS

Mean cardiopulmonary bypass time (min)

74.73 ± 7.56

76.44 ± 11.91

0.814

0.418 NS

Valve size (mm):
23
25
27
29
31

16 (35.56%)
29 (64.44%)
–
–
–

–
–
23 (51.11%)
17 (37.78%)
5 (11.11%)

Table (2): Intraoperative data.
Comparison between the changes of preoperative NYHA functional class and the postoperative data are shown in table (3).

Group A
NYHA class Preop
Class I
Class II
Class III
Class IV
Total

Group B
Early postop

6 m postop

Preop

Early postop

6 m postop

No

%

No

%

No

%

No

%

No

%

No

%

6
25
14
45

13.3
55.6
31.1
100

8
23
9
2
42

19
54.8
21.4
4.8
100

22
16
4
42

52.4
38.1
9.5
100

2
5
25
13
45

4.4
11.1
55.6
28.9
100

7
26
9
2
44

15.9
59.1
20.5
4.5
100

27
14
3
44

61.4
31.8
6.8
100

Table (3): Changes in NYHA functional class.
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Data (mean)

Preop

Early postop T1

NYHA class

3.18±0.65

2.11±0.75

EF (%)
PG across MV (mmHg)

P1 value

6 m postopop T2

P2 value

8.046 < 0.001* 1.60±0.65

11.871

< 0.001*

47.42±4.05 54.62±2.75

16.854 < 0.001* 60.73±2.62

21.907

< 0.001*

14.20±2.56 8.40±1.80

14.373 < 0.001* 5.62±1.23

19.979

< 0.001*

Table (4): The changes in group A.T1, P1 difference between preop. and early postop.T2, P2 difference between preop. and 6m
postop.* P < 0.001, highly significant (HS).

Data (mean)

Preop

Early postop T1

P1 value

6 m postopop T2

P2 value

NYHA class

3.09±0.76

2.03±0.73

7.095

< 0.001*

1.47±0.63

10.811

< 0.001*

EF (%)

50.13±4.89

56.42±4.39

7.151

< 0.001*

58.71±2.38

9.885

< 0.001*

PG across MV (mmHg)

13.98±2.37

7.24±1.86

12.466

< 0.001*

4.36±1.09

18.271

< 0.001*

Table (5): The changes in group B.T1, P1 difference between preop. and early postop.T2, P2 difference between preop. and 6m
postop.* P < 0.001, highly significant (HS).

Group A
(mean ± SD)

Group B
(mean ± SD)

T

P value

Preop. NYHA class

3.18±0.65

3.09±0.76

0.595

0.554 NS

Early postop. NYHA class

2.11±0.75

2.03±0.73

0.143

0.886 NS

6 m postop. NYHA class

1.60±0.65

1.47±0.63

0.989

0.325 NS

Preop. EF (%)

47.42±4.05

50.13±4.89

6.030

0.131 NS

Early postop. EF (%)

54.62±2.75

56.42±4.39

2.330

0.023 S

6 m postop. EF (%)

60.73±2.62

58.71±2.38

3.830

< 0.001 HS

Preop. PG across MV (mmHg)

14.20±2.56

13.98±2.37

0.427

0.670 NS

Early postop. PG across MV (mmHg)

8.40±1.80

7.24±1.86

2.187

0.031 S

6 m postop. PG across MV (mmHg)

5.62±1.23

4.36±1.09

2.993

0.004 S

Table (6): Comparison between both groups.NS: non significant differenceS: Significant differenceHS: Highly significant difference.

In the above tables we show significant changes
within each group (P value < 0.001) as regard changes
in the mean NYHA functional class, the mean EF and
the mean PG across MV.
While in comparison between both groups as showed
in table (6) we found significant changes toward group
B as regard the mean EF 6 months postop. (P < 0.001)
but P = 0.023 in early postop. also changes of PG across
MV in early postop. P = 0.031 and after 6 m P = 0.004.
Also, the improvement was more in group B as regard
the mean NYHA functional class, but it was not significant.

In correlation between BSA and the changes of the
PG across MV, there was high PG in patients having
large BSA > 1.5 with implantation of small prosthetic
size. The mean PG across MV (mmHg) was 7.92 ± 0.88
and 8.88 ± 1.29 after 6m with size 23 mm in comparison
to 4.33 ± 1.07 and 4.22 ± 1.09 with the size 27 mm in
the patients having BSA 1.51 – 1.8 and 1.81 – 2.2 m2
respectively. Also, the mean PG across MV was 6.60 ±
1.11 and 7.18 ± 1.11 after 6m with size 25 mm in comparison to 4.60 ± 1.11 and 4.11 ± 1.21 with size 29 mm
in the patients having BSA 1.51 – 1.8 and 1.81 – 2.2 m2
respectively (table 7).
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Mean PG
across MV (mmHg)

1.15 – 1.50

1.51 – 1.80

1.81 – 2.2

23

No of patients
Preop.
Early postop
P1 value
6 m Postop
P2 value

4
13.60 ± 2.52
7.18 ± 0.78
< 0.001*
5.99 ± 0.55
< 0.001*

6
14.22 ± 2.11
8.88 ± 1.22
< 0.001*
7.92 ± 0.88
< 0.001*

4
14.88 ± 2.29
9.25 ± 2.11
< 0.001*
8.88 ± 1.29
< 0.001*

25

No of patients
Preop.
Early postop
P1 value
6 m Postop
P2 value

12
13.90 ± 2.22
6.65 ± 1.21
< 0.001*
5.22 ± 0.71
< 0.001*

9
14.22 ± 1.98
8.44 ± 1.21
< 0.001*
6.60 ± 1.11
< 0.001*

7
14.90 ± 2.51
9.50 ± 1.22
< 0.001*
7.18 ± 1.11
< 0.001*

27

No of patients
Preop.
Early postop
P1 value
6 m Postop
P2 value

9
14.11 ± 1.12
6.88 ± 1.01
< 0.001*
4.72 ± 1.08
< 0.001*

7
13.89 ± 2.11
7.21 ± 1.58
< 0.001*
4.33 ± 1.07
< 0.001*

6
14.22 ± 1.22
7.31 ± 1.90
< 0.001*
4.22 ± 1.09
< 0.001*

29

No of patients
Preop.
Early postop
P1 value
6 m Postop
P2 value

6
13.12 ± 2.18
7.01 ± 1.44
< 0.001*
4.50 ± 1.80
< 0.001*

8
14.11 ± 1.89
7.11 ± 1.65
< 0.001*
4.60 ± 1.11
< 0.001*

3
14.80 ± 2.11
7.22 ± 1.85
< 0.001*
4.11 ± 1.21
< 0.001*

31

No of patients
Preop.
Early postop
6 m Postop

2
14.18 ± 1.85
7.11 ± 0.11
4.21 ± 1.05

2
13.82 ± 1.97
6.89 ± 1.01
4.16 ± 1.11

1
14.50
7.02
4.21

Valve size

Table (7): Relation between BSA and changes of mean PG across MV.P1 difference between preop. and early postop.P2 difference between preop. and 6m postop.* P < 0.001, highly significant (HS).

In the above tables we show significant changes
within each group (P value < 0.001) as regard changes
in the mean NYHA functional class, the mean EF and
the mean PG across MV.
While in comparison between both groups as showed
in table (6) we found significant changes toward group
B as regard the mean EF 6 months postop. (P < 0.001)
but P = 0.023 in early postop. also changes of PG across
MV in early postop. P = 0.031 and after 6 m P = 0.004.
Also, the improvement was more in group B as regard
the mean NYHA functional class, but it was not significant.

In correlation between BSA and the changes of the
PG across MV, there was high PG in patients having
large BSA > 1.5 with implantation of small prosthetic
size. The mean PG across MV (mmHg) was 7.92 ± 0.88
and 8.88 ± 1.29 after 6m with size 23 mm in comparison
to 4.33 ± 1.07 and 4.22 ± 1.09 with the size 27 mm in
the patients having BSA 1.51 – 1.8 and 1.81 – 2.2 m2
respectively. Also, the mean PG across MV was 6.60 ±
1.11 and 7.18 ± 1.11 after 6m with size 25 mm in comparison to 4.60 ± 1.11 and 4.11 ± 1.21 with size 29 mm
in the patients having BSA 1.51 – 1.8 and 1.81 – 2.2 m2
respectively (table 7).
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Mortalities and morbidities

Mortality
Morbidity

Cardiovascular

There are 4 mortalities, 3 in group A due to severe
low cardiac output and prolonged ventilation with increasing support and died in ICU after 5 – 7 days and
all these cases were with large BSA ≥ 1.8 m2. One case
mortality in group B from atriovenricular disruption with

uncontrollable bleeding. Morbidities were 11 cases, 8
from group A and 3 from group B as showed in table (8).
All morbidity cases were having large BSA and most of
them having small valve size. Analysis of these results
provided that large BSA with small prosthetic valve size
are a high risk factor for morbidity and mortality.

Case No

Group

BSA (m2)

Valve size

Cause

5
13
34
65

A
A
A
B

1.8
1.9
2.1
1.9

23
23
25
27

Severe low cardiac output (LCOP)
Severe LCOP
Severe LCOP
AV disruption and bleeding

3

A

1.7

23

Prolonged ventilation with LCOP

7

A

1.9

23

LCOP with support

15

A

2.2

25

Prolonged ventilation with LCOP

22

A

2.1

23

Prolonged ventilation with LCOP

31

A

1.7

23

LCOP, wound infection

39

A

1.8

25

LCOP, mediastinitis

41

A

2.1

25

Prolonged ICU stay with support

44

A

1.9

23

LCOP, Prolonged ventilation

66

B

2.0

27

LCOP, Prolonged ICU stay

75

B

2.2

27

LCOP, mediastinitis

90

B

1.8

27

Prolonged ventilation with support

Table (8): Mortality and morbidity.

Discussion
Rheumatic fever and its consequences are the major
cause of valvular heart diseases in the developing world.
Mitral valve diseases which are usually caused by rheumatic fever still persist in a large part of the world (7).
In our study, all cases were rheumatic in nature with
clear history of rheumatic fever in most of our cases.
These finding matched with Gado et al. (8) and AbualEla et al. (9) because these papers were done in our
community as rheumatic fever is still the most common
cause of valvular heart diseases but these features were
differ from Dvaid et al. (10), Julien et al. (11) and Rinel
et al. (12) in which degenerative and myxmatous causes
are more common in west world.
The mean age in our cases was 31.84 ± 6.09 years
and 30.16 ± 6.15 years in group A and B respectively.
Our results matched with those of Gado et al. (8) and
Abd El-Salam (13) in which the mean age was 28 ± 2.1
years and 26.2 ± 18.4 years respectively because their
patients had the same etiology and differ from those of
Julein et al. (11) and Mingzhou et al. (14) in which the
mean age was 62.9 ± 1.1 years and 65 ± 1.2 years re-

spectively due to different etiology in the old ages.
Male to female ratio in our study was about 1 : 2
which matched with Gado et al. (8), Abual-Ela et al.
(9), Julien et al. (11) and Mingzhou et al. (14), but differ from Juraj et al. (15) who found that male ratio was
about 60% and Carabello (7) who stated that attack of
rheumatic fever is roughly equal among both genders
but mitral valve disease is 2 – 3 times more common in
females.
The patients of mitral valve disease may be entirely
asymptomatic in early and mild disease, but with worsening conditions, the symptoms of dyspnea on exertion,
orthopnea, pulmonary congestion, haemoptysis, fatigue,
palpitation and even HF will occur (15, 16). In our study
these symptomatology were variable in degree in all patients, with a mean functional NYHA class of 3.18 ± 0.65
and 3.09 ± 0.76 in group A and B respectively which
matched with the study of Juraj et al. (15) in which the
mean NYHA functional class was 2.9 ± 0.55. Julien et
al. (11) stated that > 80% of their patients were with
NYHA class ≥ class III and these results matched with
our study in which 86.7% and 84.5% in group A and B
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respectively were in NYHA functional class ≥ class III.
Although the ECG and chest radiograph provided
support for the diagnosis of mitral valve disease in the
past, today echocardiography form the diagnostic mainstay (17). Echocardiography is used to establish the
anatomy of the valve, confirm the etiology and calculate
the valve area (18, 19, 20), and Doppler interrogation
of the valve can establish the pressure gradient across
the valve and evaluate left ventricular performance (21,
22).
In our study we do routine chest x-ray and ECG for
all cases but echocardiography still remain the cornerstone in confirming the diagnosis and detecting the etiology, left atrial pressure and diameter and left ventricular
performance. In our statistical analysis we concentrate
on EF and PG across MV as parameters of comparison.
We found preoperatively that the mean PG across
MV was 14.20 ± 2.56 mmHg and 13.98 ± 2.37 mmHg
in group A and B respectively, this means moderate to
severe grade of obstruction of the mitral valve as described by Carabello (7) who stated that PG across MV
between 10-15 mmHg means moderate to severe grade
of the disease.
In our study, all patients recorded improvement in
the NYHA functional class with significant improvement in their life style. These improvement of the mean
NYHA class occurred from 3.18 ± 0.65 to 2.11 ± 0.75
early postop. to 1.60 ± 0.65 after 6 month in group A (P <
0.001) and from 3.09 ± 0.76 to 2.03 ± 0.73 early postop.
to 1.47 ± 0.63 after 6 month in group B (P < 0.001). This
matched with Juraj et al. (15) which stated that significant change was found in the mean NYHA class from
2.9 ± 0.55 to 2.1 ± 0.41 postop. and on other hand, Julien et al. (11), Abd El-Salam (13) and Rahimtoola (23)
stated that there were improvement of NYHA functional
class from class III and IV preoperative to class I and
II postoperative and this matched with our study as we
found that 86.7% and 84.5% of group A and B respectively which were in class ≥ class III became 90.5% and
93.2% in class ≤ class II after 6m postop. in group A and
B respectively.
Also in our study there was marked improvement
of the mean EF (%) from 47.42 ± 4.05 to 54.62 ± 2.75
early postop. to 60.73 ± 2.62 of the six months postop.
in group A (P < 0.001) and from 50.13 ± 4.89 to 56.42 ±
4.39 early postop. to 58.71 ± 2.38 after 6 month postop.
in group B (P < 0.001). These results matched with the
studies of Julien et al. (11), Juraj et al. (15) and Rahimtoola (23) who found marked improvement of EF from
poor EF (< 40%) to moderate EF (40 – 55%) early postop. to near normal EF (> 55%) after 6 months postop.
with better changes in the life activity of their patients.

In our study, significant drop of the mean PG across
MV was found from 14.20 ± 2.56 mmHg preop. to 8.40
± 1.80 mmHg early postop. to 5.62 ± 1.23 mmHg after 6
months postop. in group A (P < 0.001) and from 13.98 ±
2.37 mmHg preop. to 7.24 ± 1.86 mmHg early postop. to
4.36 ± 1.09 mmHg at 6m postop. (P < 0.001).
This matched with Abd El-Salam (13) who found
marked drop of the mean PG from 14.6 ± 4.2 mmHg
preop. to 8.5 ± 2.6 mmHg early postop. and Julien et
al. (11) who reported mean PG ranged from 2.6 ± 1.0
mmHg to 6.0 ± 2.6 mmHg with mean 3.5 ± 1.7 mmHg
within one year postop.
Compared to nature’s own heart valve, all artificial
valves are stenotic since the native valve size is related
to the body surface area (24). Almost all types of valve
replacement devices that can be inserted in most patients
is less than of normal human valve (25). The effective
prosthetic valve area is even further reduced after insertion by tissue growth and endothelialization (26). So,
important consideration of the relation between the prosthetic valve size and the patient body size becomes clear
and affects the outcome of the MVR operations (27).
In our study, in correlation between BSA of our patients and the changes of the PG across MV, there was
a high PG in patients with large BSA > 1.5 when small
prosthetic sizes ≤ 25 were implanted. The mean PG
across MV (mmHg) was 7.92 ± 0.88 and 8.88 ± 1.29
after 6m with size 23 mm in comparison to 4.33 ± 1.07
and 4.22 ± 1.09 with the size 27 mm in the patients having BSA 1.51 – 1.8 and 1.81 – 2.2 m2 respectively. Also,
PG across MV was 6.60 ± 1.11 and 7.18 ± 1.11 after 6m
with size 25 mm in comparison to 4.60 ± 1.11 and 4.11
± 1.21 with size 29 mm in the patients having BSA 1.51
– 1.8 and 1.81 – 2.2 m2 respectively.
These results matched with Julien et al. (11), Abd
El-Salam (13) and Yazdanbackhsh et al. (28) which in
their studies, residual PG across the mitral valve was observed in patients with large body mass who has small
valve size. Julien et al. (11) stated that it must be emphasized that it is not prosthesis size per se that matters
but rather its relation to body surface area and that larger prosthesis sizes cannot necessarily be equated with
larger affected orifice valve area and BSA (11). So, if
the surgeon suspect severe mismatch, he must attempt
to implant another type of prosthesis with a larger effective area and these finding need development of better
performing mitral prosthesis (14).
In our study, there were 3 mortalities in group A with
MVR ≤ 25 mm due to severe low COP in comparison to
one mortality in group B with MVR > 25 and also most
cases of morbidity were found in group A (8 cases) as
compared to 3 cases in group B.
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This matched with Abd El-Salam (13) who found
more mortalities with valve size 23 in large body mass
due to severe LCO with more morbidities in the same
group and he proved that small valve size and high body
mass are independent risk factors and valve size of >
25mm is safer in most cases of average BSA but smaller
sizes of valve prosthesis or bigger BSA than average may
carry a higher risk of early morbidity and mortality.
Also Yazdanbakhsh et al. (28) found a strong and independent relation between these relatively small valve
and mortality despite the finding of Femandez et al.
(25) who found that no correlation between calculated
valve area and postoperative complication and that the
residual PG across the valve if present did not affect
patients overall outcomes. Julien et al. (11), Dumensil
and Yoganathor (26), Rahimtoola and Murphy (27) and
Yazdanbackhsh et al. (28) proved that there was deleteriorous effect of the narrow prosthetic valves in the early
postoperative phase in patient with large body surface
area and they concluded that a clear interrelationship existed between prosthetic valve of relatively smaller size
(23, 25mm) and postoperative high PG across the valve
and postoperative morbidity and mortality either early
or late and they urge others to work in their context as it
merits further researches which must be directed to the
long term results of implantation of small sized mitral
valve prosthesis.
Conclusion: we conclude that there is improvement
of the haemodynamics of adults after MVR especially
by valve size > 25 mm which can be safely implanted
in adults. But with implantation of small valve size ≤ 25
mm especially in patients with BSA > 1.5 m2, there is
less improvement of haemodynamics with relatively residual high PG across MV and carries high risk of more
morbidities and mortalities. So, these small size in large
BSA patients must be avoided and we need more further
researches for development of better performing mitral
prosthesis with more effective orifice area for the large
BSA patients and these researches must be directed toward the long term results and prognosis of MVR by
small sized prosthesis.
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