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Post-operative wound infection in thoracic patients: 
a preliminary report 

O . A. A D E B O * A N D O . O S I N O W O 
( ardiothoracic Unit, Department of Surgery, University College Hospital, Ibadan, Nigeria 

Summary 

A retrospcct ivc s tudy of 37 pa t ien ts undergoing 
pulmonary resec t ion , be tween 1975 and 1980, 
was p e r f o r m e d to establish the incidence of 
wound infect ion and to d e t e r m i n e contr ibutory 
factors. Sixteen pa t i en t s had suppurat ive lung 
disease while 11 had pu lmonary tuberculosis. 
The ma jo r i ty of the pa t ien ts received pro-
phylactic ant ibiot ic (Ampici l l in and Cloxacillin) 
given int ramuscular ly or in t ravenously , prior to 
thoracotomy, and con t inued for several days 
post-operat ively. 

Twenty of the 37 cases (54%) developed 
wound infec t ion , de f ined as any purulent 
wound d ra inage in the pos t -opera t ive period. 
The pat ients with infect ion (g roup A) did not 
differ f rom those wi thout (g roup B) as regards 
presence of p y o r r h o e a o r haemoptys is , the 
duration of ope ra t ion or the quant i ty of blood 
infused du r ing surgery. A significant d i f ference 
in the dura t ion of chest in tubat ion was identi-
fied be tween g r o u p A (6 ± 1.3 days) and 
group B (3 ± 1.5 days) ( P < 0.001). T h e impli-
cation of the results towards the modif icat ion of 
post-operative m a n a g e m e n t of pat ients is dis-
cussed. 

Resume 

On a entrepr is une e t u d e retrospect ive de 37 
patients ayant fait 1'objet d une rdsection pul-
m o n a l e en t re 1975 et 1980, afin d 'dtabl ir Pap-
parition d ' une infection chirurgicale et de deter-
miner les facteurs qui en sont responsables . 
Seize patients souf f ra ien t d ' u n e affect ion pul-
m o n a l e suppurat ive et on/.e avaient une tuber-
culose pulmonaire . La major i ty des pat ients 
avaient r c \ u , a titre prophylac t iquc et avant la 

•To whom correspondence should be addressed. 

thoracotomie , des ant ibiot iques (Ampicil l inc et 
Cloxacillinc) par voie intramusculaire ou intra-
veineuse; ce t rai tement a <5t<5 prolong^ pendan t 
plusieurs jours apres Popdrat ion. 

Vingt des 37 cas (54%) ont ddvelopp<5 une 
infection chirurgicale, d<5finie c o m m e tout 
drainage d 'une plaie purulente au s tade post-
opdratoire . Les pat ients avec infection (g roupe 
A) ne diffcraient pas de ceux sans infection 
(groupe B) en ce qui conccrne la presence de 
pyorrhosie ou d 'hemoptys ie , la du ree de I 'oper-
ation et la quant i te de sang t ransfuse pendan t 
celle-ci. Toutefois , on a observe une d i f fe rence 
significative dans la durtfe du tubage de la cavite 
thoracique entre le groupe A (6 ± 1.3 jours ) et 
le groupe B (3 ± 1.5 jours) (P < 0.001). O n ex-
amine ici les implications de ces resultats afin 
d 'etabl ir les modificat ions & appor te r dans le 
t rai tement post-opdratoire des pat ients . 

Introduction 

At the University College Hospi ta l , I b a d a n , 
70% of thoracic diseases requir ing surgery are 
due to infections (1). Surgical wounds m such 
patients would fall within the categor ies of 
' c lean-contaminated ' ' con tamina ted ' o r 'd i r ty ' 
according to the U.S . National Research C o u n -
cil [2|. These categories depict pa t ients at a high 
risk of post-operat ive wound infection. 

A previous report f rom our medical cen t re 
(3) indicated that the infection rate on the surgi-
cal service was 7 . 5 % , well within the range of 
4 .8 -17% repor ted f rom deve loped count r ies 
[2J. Nevertheless , we believe that our cur ren t 
infection rate far exceeds the previously re-
ported level. We have , the re fo re , carr ied ou t a 
retrospective study of all ou r pat ients w h o had 
pulmonary resection, to document the wound 
infection rate and to de te rmine the predispos-
ing factors. 
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Patients and methods 

The records of all patients undergoing pulmon-
ary resection between April 1975 and Decem-
ber 1980 were reviewed. We only included 
patients with adequate documentation of case 
history sufficient for analysis. The examined 
data included the clinical diagnosis, presence or 
absence of pyorrhoea and haemoptysis, pre-
operative antibiotic received, operation per-
formed, quantity of infused blood, duration of 
chest intubation, condition of operative wound 
and post-operative course until discharged. 
Swabs were taken from all infected wounds and 
submitted for microscopical examination, aero-
bic cultures and antibacterial sensitivities. It 
should be noted that the majority of patients re-
ceived prophylactic antibiotics in the form o 
intravenous or intramuscular Ampicillin and 
Cloxacillin. Antiscptic soap washes to the chest 
wall using chloroxylcnol (Dettol® Reck.tt and 
Coleman) or similar agent was applied for sev-
eral days before surgery. Posterolateral thora-
cotomy with pleural entry via the periostea 
bed of the fifth rib was routinely used for all 
eases. Chest closure technique consisted of 
nc.icoital No. 2 chromic catgut and layered 
appioximation of muscles with continuous zero 
diromic catgut sutures. 

Statistical analysis of results was performed 
us.ng Student's (-test to determine the signifi-
cance of differences obtained between the in-
fected (group A) and n o n - i n f e c t e d (group B) 
patients. Standard errors of difference between 
percentages were calculated. 

O. A. Adebo and O. Osinowo 

d e f i n e d w o u n d i n f e c t i o n a s a n y p u r u l e n t dis-
c h a r g e f r o m t h e w o u n d in t h e p o s t - o p e r a t i v e 
pe r iod . T h e i n f e c t e d w o u n d s w e r e c a t e g o r i z e d 
as m i n o r , if c o n f i n e d t o less t h a n 2 5 % of t h e in-
cision l ine a n d a b o v e t h e m u s c l e l a y e r ; o r m a -
j o r , fo r any i n v o l v e m e n t b e y o n d t h i s r a n g e . 

T h e o p e r a t i v e m o r t a l i t y r a t e w a s 2 2 % a n d 
t h e overa l l w o u n d i n f e c t i o n r a t e w a s 5 4 % . Posi-
t ive c u l t u r e w a s o b t a i n e d in n i n e p a t i e n t s of 
which t w o w e r e m i x e d o r g a n i s m s . T h e o r g a n -
isms w e r e Klebs ie l l a s p e c i e s in f o u r c a s e s , 
Escherichia coli in t h r e e , Pseudomonas m t w o . 
Staphylococcus aureus in o n e a n d Streptococcus 
faecalis in o n e . A l l . a p a r t f r o m t h e Pseudomo-
nas spec ies w e r e s e n s i t i v e t o A m p i c . U . n a n d 
Cloxaci l l in . N i n e of t h e 2 0 i n f e c t e d c a s e s w e r e 
in t h e m i n o r c a t e g o r y ( m a j o r i n f e c t i o n r a t e . 
3 0 % ) I n f e c t i o n w a s m o r e f r e q u e n t a m o n g s t the 
p n e u m o n e c t o m y p a t i e n t s ( 6 7 % ) 
lobec tomy ca se s ( 5 0 % ) ; a l t h o u g h t h e d i f f e r e n c e 
was not s ta t is t ical ly s i g n i f i c a n t ( / < 0 . 3 1 7 ) . 1 
o p e r a t i v e * , p y o r r h o e a a n d h a e m o p t y s i s w e r e 
presen t in 6 2 % a n d 7 0 % of c a s e s , r e s p e c t i v e l y . 
Paradoxica l ly , t h e i n f e c t i o n r a t e w a s s ignif i -
cantly g r e a t e r in p a t i e n t s w i t h o u t , t h a n in pa -
t ients wi th , p y o r r h o e a ( / ' < 0 . 0 1 ) ( T a b l e 2) 
Amongs t t h e i n t r a - o p e r a t i v e a n d p o s t o p e r a t i v e 

,,i n ' - i h l e o n l v t h e d u r a t i o n fac tors e x a m i n e d ( I a b l e o i u y 
of p o s t - t h o r a c o t o m y d r a i n a g e s h o w e d a pos i t i c 
corre la t ion with t h e i n f e c t i o n r a t e D u r a t i o n of 
chest i n t u b a t i o n a v e r a g e d 6 ± 1.3 d a y s 
g roup A in con t r a s t t o 3 ± 1 .5 d a y s f o r g r o u p 
B (P < 0 .001) . A t o t a l o f e i g h t p a t i e n t s 
succumbed in t h e p o s t - o p e r a t i v e p e r i o d , six 
f rom resp i ra to ry f a i l u r e a n d t w o f r o m i n t r a t h o r -

Rcsults 

T h i r t y - s e v e n patients were available for study. 
Twenty-eight had lobectomy, while nine under-
went pneumonectomy. The majority suffered 
from suppurative lung disease (Table 1). We 

Table 1. Primary diagnosis in 37 patients 

Table 2. Analysis of pre operat ive fac tors ' 

Pulmonary TB 
Destroyed lung syndrome 
Bronchiectasis/cavitation 

Non-tuberculous infection 
Bronchiectasis/lung abscess 

Pulmonary Neoplasm 

Miscellaneous 

6 
5 

16 

4 

6 

Factors Infection rate ( % ) Significance 

Aetiology 
TB 54 
Non-'IB 44 

Pyorrhoea 
Present 40 
Absent 79 

1 laemoptysis 
Present 57 
Absent 45 

n.s. 

} P < 0 . 0 1 

n.s. 

*n.s. = Not significant. Note overall infection rate 
54% (20/37). 
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Post-operative wound infection in thoracic patients 147 

Table 3. Analysis of intra- and post-operative factors* 

Factors Infcctcd (group A) (20) Uninfected (group B) (13) Significance 

Operating time (h) 3.5 ± 1.7 3.4 ± 1.6 n.s. 
Infused blood (ml) 4.8 ± 3.1 3.2 ± 1.4 n.s. 
Chest intubation (days) 6 ± 1.3 3 ± 1.5 r < o.ooi 

'Data shown are mean ± s.d. 
n.s. = Not significant. 

acic infection. T h e post-operat ive period of 
hospitalization averaged 16 days in g roup B 
patients, compared with 38 days in g roup A (in-
fected pat ients) . 

Discussion 

Compar isons be tween studies on the incidence 
of nosocomial infection are hindered by lack of 
agreement on terminology [4]. Any inquiry into 
the rate of occur rence of surgical wound infec-
tion must begin by def ining the operat ional ter-
minology. We selected the criteria of 'purulent 
discharge* as o u r index of infection to ensure 
the inclusion of 'stitch abscesses ' and wounds 
with sterile pus in our statistics. T h e use of 
microbiological evidence of bacteria as sole 
determinant of wound infection invariably 
underes t imates the t rue incidence, as negative 
cultures a rc not contradic tory to the presence of 
infection [5| . Never the less , bacteriological stu-
dies are essential ad junc t s for the effective ther-
apy of established wound infections. 

Predisposition to wound infection is deter-
mined by the dose of bacterial inoculum and the 
inherent resistance of the patient [2|. As 
the type of opera t ive p rocedure pe r fo rmed 
greatly influences the bacterial ' d o s a g e \ cat-
egorization of wounds provides a measure 
of the risk involved. T h e U.S. National 
Academy of Science (2) classified wounds into 
'clean', ' c l ean-contamina ted ' , ' con tamina ted ' 
and dirty' . Current ly , such wounds carry a rela-
tive risk of infection of 1 .8%, 8 . 9 % , 21 .5% 
and 38 .3%, respectively [6]. T h e major i ty of 
our patients fell in to the high-risk ( 'contami-
nated') category. 

T h e presence of severe pulmonary pathol-
ogy, indicated by the high incidence of pyor-
rhoea and haemoptysis in our pat ients , as well 

as the high prevalence of malnutri t ion, would 
combine to reduce patients ' resistance to infec-
tion. Malnutrit ion and remote infections arc 
amongst the patients* factors known to have 
an adverse effect on nosocomial infection [7], 
while a true correlation has been demonst ra ted 
between the latter and the severity of the 
underlying disease [4). The effect of our 
a t tempts at antibiotic prophylaxis were not de-
terminable in the present study, as its use was 
neither consistent nor s tandardized. I foweve t , 
o thers [6,8| have substantiated its benefit in all 
categories of wound infection. T h e few cases of 
positive wound cultures obtained in our pa-
tients confirms [9) that despite prophylactic 
antibiotics, wound infection occurring in such 
cases is due to sensitive organisms. W e found 
no relationship between infection rate and the 
durat ion of the operative procedure , in contrast 
to the study of Cruse et al. | 2 j where a direct re-
lationship was reported. T h e degree of surgical 
t rauma to tissues, assessed by determining the 
amount of blood transfused intra-operatively, 
was unrelated to the infection rate . An identical 
wound closure technique excluded this as a con-
tributory factor in the infected cases. 

T h e finding of a statistically significant differ-
ence in the durat ion of chest drainage be tween 
the infected and non-infected pat ients illus-
trates the inherent risk of any drainage system. 
It is well established that the use of drains in-
crease infection rates [3,7]. T h e period of chest 
dra inage is usually dictated by the quant i ty of 
the eff luent obta ined over a 24-h period. O u r 
pneumonec tomy patients also received chest 
tubes for rapid evacuation of modest bleeding 
usually occurring dur ing the initial 48-h a f te r 
opera t ion. 

In conclusion, the present study has con-
firmed our fears that the wound infection rate 
af ter pulmonary resection is unacceptably high. 
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O. A. Adebo and O. Osinowo 148 

A real cor re la t ion b e t w e e n t h e p e r i o d of c h e s t 
in tuba t ion and in fec t ion r a t e h a s b e e n i d e n t i -
f ied. It is our in ten t ion to m o d i f y o u r p r o t o c o l 
accordingly by ear l ie r e x t u b a t i o n of p a t i e n t s 
and possibly avoid ing ches t t u b e s a l t o g e t h e r in 
p n e u m o n e c t o m y pa t i en t s . W e a l s o p l a n t o 
establish a strict r e g i m e n of s y s t e m i c p r o p h y -
lactic ant ibiot ics . 
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