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INTRODUCTION



INTRODUCTION
Histerical backgrounds |
Median stermotamy has been described first by Millon m 1897 for
exploration of the posterior mediastinum (Siriveffa et al., {987}, Julian and

associates, in 1957 inttoduced the usc of median sternal musion for

intracardiac surgery {Jufian et al., {957).

Since 1957, median sternotomy has becoive the most commonty vsed
incision i cardia;: operations. The rapidity and easc _'ém-'il'h which it can be
performed, the relatively limited pain associated and t_lie excellent access it
provides to the !wai'l.and greal vesscls as well as other mediastinal structures
have been major factors contributing in its wide acceptance (Barmiarst,
1973). Pnst-npt‘:m’riﬁ comnplications of this apprbach, although nfrequent,

result in significant morbidity and mortality (Cohen ef af., 1987,
Epidemiology of deep poststernotomy infection

The incidence of wound complications and mediastinitis following
cardiac surgical procedures perfotmed through a medium stermnolomy 18
reported to be between 0.5 to 6% (Jurkiewicr ef al., 1980 Grossi et o,
1984). A lower ralc has_ been aitributed to the use of prophylactic antibictics
and improved Surgi.t:al lechniques. A higher incidence of mediastimitis 1s
seen in patients who require reoperation for postoperative ble::ﬂiug.,
prolonged nechanical ventilatory support, extemal cardiac inassage and

tracheostomy. (Jurkiewicz et af., [980)(Grossi et al., 1984). Despite s low



incidence, mediastinitis remains a serious complication of nedian

sternotomy which requires prompt and aggressive surgical management,

Poststernotomy complications can be classified into three

categories :

i) Superficial wound infection without involvement of the sternuin or

mediastinuin.
ii) Sternal dehiscence without evidence of infectinn.
iif) Sterna! dehiscence accompanied by mediastimtis.

Although Mediastinitis is a rarc complication of the sterval wound
incision bul rtemains (he most {hreatening difficully because of the polential
of extension of infection to aocrol-ceromary grafts and cardiotomy incision

anil iniracardiac prostheses.

In the past the mn’sequcmﬁn:s of such infection have been death or
prolonged cmwnlencenc;é (Pairolera et of, 1984) as in some instances
patients require multiple operations over a period of months or gven vears
(Grossi et al., 1983).

The treaiment of infected sternotomy wound by convential method
cluri.ng the (:HI']},;' years of cardiac operation was largely unsuccessfull,

The signs and symptoms of mediastinitis following median stermnotomy
cain be obscure, However, once the diagnosis is made or strongly suspeoled,

prompt open debridement of (he wound, slernum, ad mediastinun wigh
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closed irrigation and drainape’ will be effective in 30-80% of patients,

{Grossi et al., 1984)

Many technigques have been developed in the managenient ot deep
poststernotony infections that varied from closed irrigation to open drainage
and plastic sorgery, using moedern techniques with new gencrations of
aﬁtibinlics decreared the mortahty and morbidity of deep poststernotomy

infections.
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CHAPTER 1

" Potential Risk Factui*s

A) Preoperative variables

B} Operative and Postoperative

-variables

1) Ape

2} Gender

3} Entering surgery unit from ICU

4) Obesity

5)NYHA scofe *-

6) Diabeles Mollitus™-

7} Previous sternotomy

8) Antimicrobial nse before operation

9} Hair removal o
10) Debilitation and malnutrition

11) Long prepoerative hospital stay

1) Type of operation

2) Emergengy operation

3) ASA score

4) Duration of operation

5} Reoperation

6) Inlropic agents

7) Mechianical ventilation

8} Early postoperalive bleeding and
recxploration _

%) Duration of eardiopulmonary by pass

10} Fanliy colusure of the sternom |

11) Tracheostomy

12) Profonged iCU stay

Table 1 : Potential risk factors for deep poststernotomy infection {7he

Parisian Mediastinitis Study Group, F. Brunel. ef al., 1990).

1- Age

The risk of mediastinitis increases with age in a study made on 1789 patients

it was found that incidince of mediastinilis is higher in older patients (The

Parisian Mediastmitis S.fud;{{}rargp,f Brunet, ef af., 1990, '



Paticnts withowt | Patients wilh
trfection L5Wl
(n=1747) {n;—u}
Ape (yr) No. | Ve No. %% {Relaiiverisk] 95%CI p
<45 304 | 174 | 7 | 167 168 0.57-4.95
45-54 282 | 161, 16.7 181 D:61-5.33
55-64 442 | 253 | 6 | 143 1.00 - =025
65-74 563 | 322 | 17 | 404 219 0.87-5 5]
> 7% 155 | 89 | 5 | 119 2.32 0.72-749
> 65 719 | 412 | 22 | 524 1.56 086-2.82 | 0.14
<65 1028 | 58.8 | 20 | 47.6 '

Table 2 : Assessment of Age as a nisk factor ussmciaied with DSW1 m {789

paticnts (The Parisian Mediastiniits Study Group, I, Brunet, et al., 1996).
2- Gender
females are tour times Yiable to mediastinitis {(Mio et af., 1987}

Other studies showead much less ratio.

Patients without | Palicnis with
infection (R
(n=1747) (n=421)
Gender Na. % No. | %% | Relative risk | 95%{l 18
Male 1219 | 698 | 36 [B57 255 i.12-582 0.03
Feinale 528 | 302 | 6 P 343

Table 3 : Asscssment of Gender as a risk factor associated with BSWI in

1789 (The Puvisian Mediastinitis Study Group, 1< Brunet, et al., 1996).
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3- Preoperative condition of the patient

Malnutiition debilitating discases , diabetes mellitus ... enhance the

possibility of Mediastinitis.

Patiznls without | Paticius with
infeclion DEWl1
@=1747) ' (n=42)
Vartables No. % Nn. % i Relative visk] %5%CI =
Cbesity (hody “
RISy fHedex)
=30 170 1 9.7 10| 238 279 1.43-547 | 0.003
<3 1577 { 903 | 32 | 70.2 '
NYHA score
=3 742 | 42.5 15 | 357 0.75 0.40-141 | =025
<3 1000 | 57.5 | 27 | 643 "
1iabetes
Yes 192 4 11.0 7 167 1.640 0.72-3.54 0.25
No 1555 | 89.0 | 35 | 833 |

Table 4 : Assessment of Preoperative condition of the paticnt as a risk faclor
associaled with DSWI in 1789 patients (The Parision Mediasiinitis Study

Crroup, F. Brunet, et af,, [990).

 4- Aptibistic prophylaxis

- In the Department of Cardiuc Surgery, Unive.rsity of Torino, they use
cephaloridine, cephalothin  sodium ampicillin plus  cloxacillin and
cefamandol n_af‘ate. However, lhey found that difforent  antibiotics
prophylaxis do not influence the incidence of wound infection. { Oltine et

al., 1987



- In the study of the paﬁsifmmﬂdiastinjtis study group on 1779 patients it
was found that 10 dajrs of antimicrabial therapy preoperatively slightly
decreased the incidince.

5- Type of surgical procedure

Valve operations, coronary artery bypass and valve operaticns plus
corohary artery bypas&:‘ liave been shown io eamy a high risk of infection.

However, in soms rapﬂﬂ the type of aurglc'ﬂ pmcedures has not

dmnmlstratad a significant association {Sarr ef m’ 1)84 and Sunfelippo ¢

al., 1972}, Engleman and associates , in 1973 slmwed a llreefold higher
incidence of mediastnitis in patients who underwent saphenous vein hypass
operation as compared with non coronary opcration, also Culliford and
associates , in 1976 ré]}art.ed that only coronary operations that used the
internal manunary artery had a high incidence of mediastinitis and the
bilateral inllplants ol the infemal mammary arteries carried a hi sher mcidence
then tl_le use of single internal mammary grafl. They found an 8.5% mereasc

in infection rate when bilateral internal manunary arteries implams are used.

This could be due to the blood supply of the sterpum that is derived

predominantly from ihe infemal mammary arferies and anastomose with the
intercostal and superior cpigastric arterics, Nuwnerous segmental stermal
branches arise from the internal mammary arteries to form a periosteal
plexus. The periosteal plexus 15 the sole blnoﬂ supply of the sternum, no
intranedullary 1111tri§:11t system comparable (o that found in long bones has
been demonstrated (drnold, 1972). Obstruction of the interual mammary

arteries by encircling wires or disection of those arteries for corenary artery

_7-



bypass rewarkably decrease the blood supply to the sternum. The excessive
use of the diathermy destroves Lhe periosteurn, the origin of the bouy blood

supply (Cordeil ot af., 1979).

krom the department of surgery, New York universily school of
medicine, a study was done to detect the incidence of stemal wound
infection and mediastinitis in relation to the type of_ apen heart procedure
performed (Cufliford e af, _:’9?6). A tﬁtal of 38 cases of medastinitis
occurred in 2594 cases reviewed in the 4 ycars perim.:l: under consideration
(over all incidence 1.3%). Four deaths are directlj,f're:latf:d (o jnfectinn (over
all mortality rate ]G.S%)..Tablc 5 oullines the incidence of infection noted 1o
occur following four different calegories of open heart surgery. Congenital
heart procedures as could be predicled, has lowest incidonce of sternal
wnund infection and mediastimtis (0.4%), Over all incidences of infection
following cuotonary bypass and valvular disease were 1.9% and 2.2%
respectively. Significant variations in iuﬁ:-:clin:rn rates arc noted among
patients with 'curmﬁw <lisease and appeared 1o be related t;:r ihe nature of the

vessel used lor by pass.

Mediasiinitis ﬁccurmd n 1.1% of patients in whom hnly ADTOCOrONArY
saphenﬂﬁs vein bypass are employed. In comparison with vein bypass alone
addition of a single internal niammary artery inpiant resuited in a dubling of
the infection rate (2.3% incidence) and use of bilateral implants is associated

with an aimost eightfold increase in infection rate (8.3%).



Category ' Total number |  Tncidence of
of paticnt infecetion (96}
Entire group _ 2594 {.3%
1) Coronary bypass surgery '
i- Enlire group 836 1.9%
11- Saphenous vein by pass 524 1.1%
1i- L1, internal mammary by pass 385 2.3%
iv- Both internal mamunary by pass 47 8.5%
2) Elective valve surgery o0 2.2%
3) Combined prdcedure _ | 81r - 0.7%
4} Congenital heart procedure 227 0.4%

Table 5 : Incidence of slernal wound infection in relation to type of open

heart procedwre (Outing et af., | 9386)

- Emergency operations carrving no higher risk in the New York school
of medicine study but show higher incidence of mediastinitis in the

parisian group siudy 1996
6- Early Pnstuperﬁtive bleeding and reexploration of the chest

J’Usl.{‘:rperative. bleeding played a significant role in causing
mediastinitis, this may be duc to hasmaloma fonmation by excessive
bleeding that is considered a perfect environment in which bacleriy can grow
and hence becomes a source of mediastmal infection. Among paliclnt who
underwent one operation ﬂ]emmdemle _(;F:mediaslinilis ig | 5 %, anrong those
requinng re-operation for b]e.édil.l-g,: the incidence nses to 6% Serry ef al,

1980).




