Dokkyo Journal of Medical Sciences
30(2) . 125~129, 2003

TR

Originals

[T

Metadata, citation and similar papers at core.ac.uk

125

A Comparison of Partial and Full Median Sternotomy for

Re-do Cardiac Valve Surgery

Noriyuki Murai, M.D., Shuichi Okada, M.D., Masahito Saito, M.D.,
Nobuaki Kaki, M.D., Yoshihito Irie M.D., Takao Imazeki, M.D.

Department of Cardiovascular and Thoracic Surgery, Dokkyo University Koshigaya Hospital, Saitama, 343-8555 Japan

SUMMARY
Background.

Minimally invasive cardiac surgery (MICS) has been reported to reduce surgical trauma, postoperative pain,

blood loss, and length of stay. This study compares MICS using partial sternomy with full sternotomy in re-do car-

diac valve surgery.
Methods.

The records of 20 patients who underwent full median sternotomy (group F) and 17 patients who underwent

MICS (group M) for re-do cardiac valve surgery from April 1990 to April 2001 were compared retrospectively.

Results.

Time of operation (skin-to-skin), perfusion time, time of extubation, and length of Intensive Care Unit stay
were shorter in group M than group F (352.19 + 76.05 min vs. 510.70 £ 256.26 min, 143.65 = 29.41 min vs.
254.60 + 192.72 min, 16.31 + 7.56 h vs. 48.47 + 40.14 h, 2.13 % 0.81 days vs. 4.53 = 2.20 days). Intra operative
blood loss and chest drainage also were less in group M than group F (774.53 + 415.48 mL vs. 3781.30 + 5207.07

mlL, 779.70 + 666.48 mL vs. 1687.56 + 984.23 mL).

Conclusions.

This study demonstrates the advantages of MICS for re- do cardiac valve surgery.
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OBJECT

Full median sternotomy has been the standard surgical
approach to the heart for more than 30 years. Recently,

however, there have been several reports describe the
use of a partial sternotomy for cardiac valve surgery“@.
Potential advantages of partial sternotomy include

improved cosmetics, decreased postoperative painml)

)

decreased bleeding and infection”, shorter intensive
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care unit (ICU) and hospital stays”t reduced postopera-
tive pulmonary dysfunctionS), and reduced costs®.
However, reduction in the size of the surgical field may
increase the technical demands on the surgeon. We initi-
ated a program of minimally invasive cardiac surgery
(MICS) using a partial sternotomy incision and direct
cannulation of the ascending aorta and vena cava. In July
of 1997, and from July 1997 to April 2001, 160 patients
underwent cardiac valve surgery using this technique.
Recently, we have acquired experience in re-do cardiac
valve surgery as long-term complications developed. We
believed that MICS reduces bleeding, because the
amount of paricardial peeling is minimized. This study
compares our brief experience using MICS for re-do car-
diac valve surgery with full median sternotomy in terms of
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Table 1 Demographics and Clinical Characteristics of 37 Patients.
Undergoing Re-do Cardiac Valve Surgery by Partial
Sternotomy (Group M) or Full Sternotomy (Group F).

Group M l Group F ’
(n=17) (n = 20)
gender (M/F) ‘ 8/9 12/8
Age (years) HQ.SS +9.45 56.45 + 12.28
Duration (years) 1142+ 7.16 7.64 £ 6.77
CTR i 56.8 + 6.3 585+73
Cardiac Index 2.68 + 0.44 2.57 0.42“
PA systolic pressure (mmHg) 44.0+53 [ 448+ 438
| Operative risk
Diabetes (%) L76% (2/17) | 10.00% (2/20)
Renal failure (%) 0% (0/17) 0% (0/20)
Cerebral disease (%) 17.65% (3/17) | 10% (2/20)

the amount surgical trauma.

PATIENTS AND METHODS

Between April 1990 and April 2001, 37 patients, ranging
in age from 31 to 78 years mean, 57 + 11 years who had
previous cardiac surgery and required a second operation
were enrolled in the study. MICS was introduced since
October 1997 and all re-do surgery was performed by
MICS. Twenty patients underwent median full sternotomy
(group F), and 17 patients MICS using a partial sternoto-
my (group M). Demographics in the two groups were
similar (Table 1). The initial procedure in group M
included open mitral commissurotomy, 11 ; mitral valve
plasty, 4 ; mitral valve replacement, 1 ; aortic valve
replacemet + open mitral commissurotomy, 1 ; and
group F were open mitral commissurotomy, 7 ; mitral
valve plasty, 3 ; mitral valve replacemet, 4 ; aortic valve
replacement, 2 ; aortic valve replacement + open mitral
commissurotomy, 1 ; mitral and aortic valve replace-
ment, 1 ; CABG, 1 ; reconstruction of an endcardial
cushion defect (ECD), 1.Second procedure in group M
included mitral valve replacement, 11 ; mitral valve
replacement + maze, 5 ; mitral and aortic valve replace-
ment, 1 ; and group F were mitral valve replacement,
13 ; mitral valve replacement + maze, 1 ; mitral valve
plasty, 1 ; aortic valve replacement, 2 ; mitral and aortic
valve replacement, 2 ; tricuspid valve replacement + pul-
monary valve replacement, 1.

Measured perioperative variables and complications
included interval from skin incision to aortic cross-clamp,
perfusion time, cross-clamp time, time of operation
(skin-to-skin), intraoperative blood loss, chest
drainage, length of extubation time, ICU stay, length of
hospital stay (surgery to discharge), occurrence of

stroke, new onset of renal failure and death.

Data Analysis

Data are presented as mean value *+ standard diviation.
Intergroup difference were compared using Student’ s
unpaired ¢ test. For comparison of qualitative variables,
the x° test was applied. A p value less than 0.05 was con-
sidered significant.

Surgical Technique

The patient is positioned on the operating table with
both arms tucked. Standard minitoring lines are placed.
and the patient is intubated with a single - lumen endotra-
cheal tube. A transesophageal echocardiographic probe is
placed.

External defibrillator pads are placed on the left side of
the chest wall and on the back. Approximately 10 -cm
skin incision is made from the second intercostal space to
the xiphoid. The soft tissue is dissected by electrocautery.
The sternum is opened from second intercostal space to
the xiphoid, preserving the right internal thoracic artery.
The anterior surface of the paricardium is opened slightly,
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Table 2 Outcome Measures for Comparing Patiel (Group M) with Full (group F) Sternotomy
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Group M Group F P value
Interval from skin to cross -clamp (min) 124.65 = 37.23 130.59 + 34.78 p = 0.621
Perfusion time (min) 143.65 + 29.41 254,60 = 192.72 | p = 0.025
Cross - clamp time 113.71 = 35.88 122.60 = 71.31 p = 0.644
Time of surgery (skin -to-skin) (min) 352.19 % 76.05 501.70 = 256.26 | p = 0.027
Operative blood loss (mL) 774.53 £ 415.48 | 3781.30 + 5207.07 | p = 0.024
Chest drainage (mL) 779.70 + 666.48 | 1687.56 + 984.23 | p = 0.003
Time to extubation (hour) 16.31 £ 7.56 4847 = 40.14 p = 0.004
ICU time (day) 2.13+0.81 4.53 £ 2.20 p = 0.003
Length of stay (surgery to discharge) (day) 24.63 + 9.87 35.43 £ 23.78 | p=0.107
Stroke 0% (0/16) 0% (0/14)
New on set of renal failure 0% (0/16) 0% (0/14)
Operative mortality 5.88% (1/17) 30% (6/20) | p=0.0975

and any adhesions are peeled away very carefully. The
percardium is tacked to the skin with stay suture to
increase exposure. After heparinization, the aorta is canu-
ulated with a 22 - French Elongated One-Piece Arterial
cannula (Medtronic Cardiac Surgical Productes, Grand
Rapids, MI). A 22 -French right - angle cannula is placed
in the superior vena cava, and a second 24-French cannu-
la is placed in the inferior vena cava. Aprotinin (1 million
KIU) is added to the priming of the pump. Cardioplegia
catheters are inserted into the aortic root and coronary
sinus. Cardiopulmonary bypass is initiated with active
negative pressure on the venous lines (- 50 cm H,0),
and the heart is decompressed. The aorta is cross-
clamped, and antegrade cardioplegia administered. From
thereon, retrograde cardioplegia is injected at 15-min
intervals. Snared previously placed around the inferior
and superior vena cava are tightened, and the definitive
proceduer is performed. On occasion, we use the extend-
ed transseptal approach in mitral valve surgery when
exposure is inadequte.

RESULTS

The demographics and preoperative risk factors in the
two groups were similar (Table 1). No patient under-
went conversion from MICS to full sternotomy.

Operative Mortality
Six patients in group F, and one patiet in group M died

(p = 0.098). Intraoperative deaths included three
patients who died of uncontrollable bleeding and one
patient who developed dissection of the ascending aorta
in group F. Three patients died in the immediate postop-
erative period, one of acute myocardial infraction in group
F, and two patients developed sepsis, are in each group.
There was no intergroup difference in mortality (Table
2) .

Time of Operation

Time from the skin incision to aortic cross -clamp was
124.65 * 37.23 min in group M and 130.59 + 34 min in
group F (p = 0.62). Aortic cross-clamp time was
113.71 + 35.88 min in group M and 122.60 + 71.31 min in
group F (p = 0.64). Pump time and total time of opera-
tion were shorter in group M than in group F. Pump time
was 143.64 + 29.41 min in group M and 254.60 = 192.72
min in group F (p = 0.025). Total time of operation was
352.19 = 76.05 min in group M and 501.70 + 256.26 min
ingroup F (P = 0.027) . (Table 2)

Bleeding

Intraoperative blood loss and chest tube drainage were
greater in group F than group M (774.53 * 415.48 mL in
group M vs. 3781.30 * 5207.07 mL in group F (p =
0.024), 779.70 + 666.48 mL in group M vs. 1687.56 +
984.23 mL in group F (p = 0.003), respectively) (Table

- 2).
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Postoperative Course

Among survivors, time to extubation and length of ICU
stay were shorter in group M than group F. Patients were
extubated 16.31 + 7.56 h after surgry in group M and
4847 £ 40.14 h in group F (p = 0.004). Length of stay
in the ICU also was shorter in group M than group F
(2.13 = 0.81 days vs. 4.53 + 2.20 days) (p = 0.03).
Length of hospital stay was similar in the two groups
(24.63 + 9.87 days in group M and 35.43 + 23.78 days in
groupF) (p =0.107) (Table2).

DISCUSSION

Minimally invasive techniques for cardiac surgery are
growing in popularity. Partial sternotomy result in better
stability of the anterior chest wall than full sternotomy
and patients are reported to begin rehabilitation sooner,
reducing the length of stay"®. However this study has
failed to prove that partial sternotomy reduces the length
of stay. This may be because of an institution bias against
early discharge following re-do surgery. Based on our
results here, though, we feel justified in encouraging earli-
er discharge.

Partial sternotomy has been reported to decrease blood
loss™”, but this study is the first to show that MICS
decrease blood loss in re - do cardiac valve operations. We
used the interval from skin incision to aortic cross- clamp-
ing as the index of the time needed to peel adhesions and
found the two groups were similar. The area that has to
peeled in MICS is small, but this dissection can be diffi-
cult. Usually blood loss is large in re-do cases, because
extensive peeling is necessary. MICS reduces blood loss
by minimizing peeled. A smaller area of peeling also
redues postoperative chest drainage.

Some surgeons have reported that the time of operation
longer MICS than full sternotomy because the operative
field is smaller and the technique is more difficult **'*. In
this study, however, the time of operation was actually
shorter. We believe this difference represents the amount
of extra time required to achieve hemostatsis with exten-
sive peeling. Complication included injuly to the right atri-
um during peeling, right ventricular injury during ster-
notomy and excessive bleeding from peeled area in group
F. Less blood loss also reduces the need for blood transfu-
sion, a secondary advantage. Maze operation for arterial
fibrillation was performed since 1996. Of course, Maze
was performed for almost group M. But the time of MICS

operation was shorter than full sternotomy. Small peeling
are and no complication with peeling is cause of short
operative time. We usually used the single-access stan-
dard cannulation technique (cannulas placed in the
ascending aorta, superior vena cava and inferior vena
cava) for MICS, and used this technique in all the reoper-
ations. The femoral vessels should not be used for cannu-
lation and perfusion unless use of the great vessels is not
possiblel, Another advantage of MICS is a decreased risk

7,11 . . . .« . .
. The risk of infection is increased in re-

of infection
do operation, and while MICS can not completely prevent
infection, we expect the incidence of infection to be less
with MICS. In this study, there was not significant differ-
ence, Little example number is considered as a cause.

One patient died after developing dissection of the
ascending aorta. Likely causes included, 1. Intramural
perfusion of antegrade cardioplegia. The needle used to
infuse cardioplegia may not have completely passed
through the thick adhesions around the aorta, and 2.
Injury by the aortic cross-clamp. Port access is a poten-
tial solution'”, but sometimes injury is caused by the
end-clamp'. Usually the end-clamp position is moni-
tored by transesophageal echocardiography (TEE)!Y,
but it is not always possible to do this.

Although MICS is useful for re-do valvular surgery,
some problems remain. First is surgical technique is very
difficult. The surgeon must have extensive experience in
valvalar surgery using a full sternotomy before attempting
MICS. He must be able to decide quickly whether conver-
sion to full sternotomy is necessary. Second, particular
care must be taken to avoid air embolism. Secknus and
colleagues ¥ reported TEE is essential in minimally inva-
sive valvular surgery, we usually use TEE to confirm that
air removal is complete. Aortic root and left ventricular
venting are continued for complete air removal from the
left atrium and left ventricle. The third problem is venous
drainage. The use of a small venous drainage cannula is
convenient, because the operative field is very small. We
usually used assisted vacuum drainage (AVD). The use-
fulness of AVD for MICS has been reported'?, but, the
problem is that AVD causes hemolysis. Zlotnick and col-

' have used the innominate vein for venous

leagues
drainage as a way to improve exposure.

Cotraindications to MICS include extensive coronary
artery disease and aortic surgery requiring wide exposure

of the heart.
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With technical advances, the use of MICS is likely to
become more common and the indications are likely to
become more numerous. In the future, cardiac valve
surgery is likely to be done even less invasively with the

aid of robotic instrumentation'®™” .

CONCLUSION

We compared partial to full sternotomy in re- do cardiac
valve surgery. MICS reduces surgical trauma and is indi-
cate in re- do cardiac valve surgery as long as the surgeon

has the expertise to perform it.
REFERENCES

1) Cohn LH, Adams DH, Couper GS et al. : Minimally inva-
sive cardiac valve surgery improves patients satisfaction
while reduce costs of cardiac valve replacement and
repair. Ann Surg, 226 (4) : 421-428, 1997.

2) Tam RKW, Ho C, Almedia AA. : Minimaly invasive
mitral valve surgery. ] Thorac Cardiovasc Surg., 115
246 -247, 1998.

3) Cosgrove DM, Sabik JF, Navia JL. : minimally invasive
valve operation. Ann Thorac Surg, 65 @ 1535-1539,
1998.

4) Navia JL, Cosgerove DM. : Minimally invasive mitral
valve operations. Ann Thorac Surg, 62 @ 1542-1544,
1996

5) Gillinov AM, Cosgrove DM. : Minimally invasive mitral
valve surgery : mini - sternotomy with extended transsp-
tal approach. Semin Thorac Cardiovasc Surg, 11 : 206 -
211, 1999.

6) Machler HE, Bergman P, Anelli-Monti M et al. :
Minimally Invasive Versus Conventional Aortic Valve
Operation : Aprospective Study in 120 Patients. Ann
Thorac Surg, 67 @ 1001-1005, 1999.

7) Loulmet DF, Carpentir A, Cho PW et al. : Less invasive

techniques for mitral valve surgery. ] Thorac Cardiovasc

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

Surg, 65 @ 772-779, 1998.

Aris A, Camara ML, Casa P, et al. : Pulmonary funciton
following aortic valve replacement : A comparison
between ministernotomy and median sternotomy. J
Heart Valve Dis, 8 : 605-608, 1999.

Chang YS, Lin PJ, Chang CH, et al. : “I” Ministerno-
tomy for Aortic Valve Replacement. Ann Thorac Surg,
68 : 40-45, 1999.

Aris A, Ca’ mara ML, Montiel J, et al. © Ministernotomy
versus median sternotomy for aoric valve replacement :
A prospective, randomized study. Ann Thorac Surg,
67 : 1583 -1588, 1999.

Rossi EA, Galloway AC, Ribakov GH et al. : Impact of
minimally invasive valvular heart surgery - case - control
study. Ann Thorac Surg, 71 : 807 -810, 2001.

Mohr FW, Falk V, Diegeler A, et al. : MInimally invasive
port -access mitral valve surgery. J Thorac Cardiovasc
Surg, 115 : 567 -576, 1998.

Secknus MA, Asher CR, Scalia GM, et al.:
Intraoperative transesophageal echocardiography in min-
imally invasive cardiac valve surgery. J Am Sco
Echocardiogr, 12 : 231-236, 1999,

Ojito JW, Hannan RL, Miyaji K et al. : Assisited venous
drainage cardiopulmonary bypass in congenital heart
surgery. Ann Thorac Surg, 71 : 1267 -1272, 2001.
Zlotnick AY, Glifeather MS, Adms DH, et al. : Inominate
vein cannulation for venous drainage in minimally inva-
sive aortic valve replacement, Ann Thorac Surg, 67 :
864 -865, 1999.

LaPietra A, Grossi EA, Derivaux CC et al. : Robotic-
assisted instruments enhance minimally invasive mitral
valve surgery. Ann Thorac Surg, 70 : 835-838, 2000.
Reichenspurner H, Boehm D, Reichart B. : Minimally
invasive mitral valve surgery using three-dimensional
video and robotic assistance. Semin Thorac Cardiovasc
Surg, 11 | 235-43, 1999.



