
Bahrain Medical Bulletin. Vo/.20. No.4, December 1998 

Diagnostic Value of Surgical Wound Cultures 
in Osteomyelitis 

Haider Abdu!-Lateef Mousa, M BChB, lv!Sc* 

Objective: To detect reliability of cultures from discharging surgical bone wounds when 
compared with operative specimens. 

Setting: Basrah University Teaching Hospital, Iraq. 

Design: A prospective study. 

Ylethods: Surgical wound cu1tures from operative specimens in 42 patients with bone infection 
were compared with 81 operative isolates. 

Results: Seventy five (92.6%) operative isolates were recovered in the wound cultures, showing 
a specificity of 91.2% and a pr·edictive value of 81.5 %. 

Conclusion: A specimen, from dischar·ging surgical wound proved to be a reliable source for 
isolation of all bacteria causing bone infection except Pseudomonas aer·uginosa and coagulase­
negative staphylococci because these or·ganisms were found as frequent contaminant of surgical 
wounds. 
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Purulent discharge may develop from surg ical wound in 
patient with underlying bone infection. A persistent profuse 
wound discharge may indicate failure of antibiotic therapy 
or may indicate bone infection resulting from an operative 
procedure (postoperative osteomyelitis) . Many authors have 
used wound cu.lt.ures to isolate the causative agents of 
osteomyelitis l-4_ but others consider it to be unreliable5,6. 
A direct bone sample from the depths of the infected site is 
an alternative. but this usually requires s urgery under 
anaesthesia. 

Surgical wound cu lture can be used for follow up of the 
patient and for detecting the emergence of antimicrobial 
resistance during long term antibiotic the rapy. It is also 
used when operative specimen is missed or not obtained 
during surgery. It can be used before surgica l exploration 
in cases of acute (early) postoperative osteomyelitis in which 
the patient need urgent antibiotic therapy according to culture 
and susceptibility test. 

The aim of thi s tudy vvas to evaluate the reliability of 
surgical wound c ulrures in demonstrating the causative 
agents of osteomyelitis. 

:VIETH ODS 

During the period from February 1995 to March 1997 
surgical wound cultures \Vere compared prospectively with 
those of operative specime ns from 42 pat ients with bone 
infection. The type of bone infection was: §baematogenousl5_ 

postoperative 15, §§exoge nous& and tuberculous4. Cases with 
clinical. radiological. histopathological and bacteriological 
evidence of bone infection were only included in this study. 
Prior antibiotics were given for all patients with pyogenic 

osteomyelitis (38 cases) before collection of operative and 
wound specimens. Four tuberculous cases were not on 
antibiotic therapy at the time of specimen co ll.ection. 

The operative specimens were obtained directly from the 
infected bone or accumulated material in the soft ti ssues 
during operations. Other specimens were collected from 
surgical wounds within 1-7 days after surgery. Surgical 
wound spec imen s we re a lso taken before ope rative 
ex p loration fro m cases of acute (early) postoperative 
osteornyelitis . The wound specimens were only obtained 
from cases with s igns or infection (discharging wounds). 
Cases of dry healthy wounds wi thout discharge were not 
inc luded in this study. In case of profuse discharge the 
wound specimen was collected in a syringe by inserting its 
nozzle, without needle, into the wou nd and aspirating the 
I iquid discharge. Only when the vvound had a scanty dis­
charge, the specimen was taken with a cotton-tipped swab. 

Both the operative and wound specimens were inoculated 
on to the culture media immediately; neither using transport 
media nor delayed inoculation. Aerobic and a naerobic 
routine cultures were made from all 42 patients; and 
myocardial cultures were made on Lowenstein-Jensen media 
from four patients suspected to have tuberculous infection . 
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Table 1: Correlation of surgical wound cultures with operative cultures 

Micro-organism 
~ 

To raJ Cases wilh Total f.:o. of No. a" reei no ~ b False Fal se Sens- Speci- Predictive 
No. of pos1t1ve ~o of operati ve with neoat1ve 

'=' 
positive livity ficitv 

J 
value 

cases operat1 vc isolates isolates operative 
cu ltures cultmes (% ) ( cy{l) (%) 

Staphylococcus aureus ') '\ __ , 25 -r _ ) ;-_.) 23 ') () 9? 100 100 -
Coagulase-native staph 6 0 6 () 0 0 6* 85.7 () 

Streptococcus 
. 

7 7 7 7 7 0 0 100 100 100 pec1es 
Pseudomonas aerU!!i nosa 7 l 7 ., ") I -+ 66.7 89.7 33.3 .) -~ 

Enterobacteriaceae 21 17 ,-_) 20 17 3 5 85 84.4 77.3 
A nacrobic bacteria 13 I I 28 26 26 () ? !00 93.5 92.8 -
M ycobacLeria 4 0 0 0 0 0 100 
Total 98 81 75 6 17 92.6 91.2 g 1.5 

* T11·o isolates conraminmed the sur«icai i1'0IIIU!s i11 n1·o Tt therculous cases .. 

Aerobic culture wa. made on the foll owin£ media: 5% 
~ 

sheep blood agar, c hocola.re agar und er 5 % C02 • 

MacConkey's agar and phenylethanol blood agar. Anaerobic 
culture was made on the following media: 5% sheep blood 
agar, phenylethanol blood agar, Bacteroides Bilr Esculin 
agar and vitamin K ! -enriched Brucella lacked blood agar. 
Gaspak .Jar (BB L) was used for anaerobic cultivation 7 . 

For statistical purposes the follovving definitionsX were used: 

Sensitivity was the number of wound isolate, agreeing \Vith 
operative cultures divided by the num ber of operative 
isolates; Specificity was the nurnber of patients with negative 
results by both operat ive and wound cultures di vided by the 
number of pati ents with negative results from operative 
cultures; and predic ti ve value was the number of wound 
isolates agreeing with operati ve cultures divided by the total 
number of wound isol ates. 

RESULTS 

All operati ve spec imens had posit ive cultures except 4 
tuberculous cases. Wound cultures were negati ve in 5 cases 
(? tuberculous cases and 3 pyogenic cases). The operative 
cultures were monomicrobia l in 23 cases and polymicrobial 
in 15 cases. 

There were 81 isol ate. from the operati ve cultures (Table 
I ) , of which 75 (92.6%) isolates were recovered in the 
wound cu ltures (sensitivity). Six isolates (frorn 6 patients) 
were identified in the operative cultures but not in the wound 
cultures (false-negative cultures). Seventeen isolates (from 
14 patients) were identified in Lhe wound cultures but not 
in the operati ve cultures (false -positive cultures). T he 
specificity of wound culture was 9 1.2% and their predictive 
value was 81.5%. 

There was a high leve l of agreement between the wound 
culture and the operative cu lt.ure for all bacteria except 
Pseud omo nas aeru g i nos a and coagu I ase -negat i ve 
staphylococc i. For these 2 organisrns there was a bigJ1 
number of fal se-positi ve cultures (Table I). 

The operative and Lhe wound cultures were identical in 6 
(26%) of 23 cotton-swab wound specimens and 19 ( 1 00%) 
of 19 syringe-aspirated wound specimens. 

Wound cultures of immediate and de layed specimen 
inoculations from the sarne paLients were cornpared with 
operative cultures (Table 2) . The immedinte inocu lation 
cultures had higher sensitivity and predictive value than the 
delayed ones. -
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Table 2: Comparison between wound cultures of 
immediate and delayed (for 6 hours) inoculations in the 

same patients related to operative cultures 

No. ol' 
paticms 

13 

Total number 
or isolates 

30 

Cui tu res 

Operati ve 

?I --
Nurnber agreeing with opcati ve cu lwres 
Palse-ne!!ati ve 

~ 

False-po~i t i ve 

Sensitiv it y(%) -
Specifici ty(%) 
Predictive val ue ((%) 

Wound 
Immediate Delayed 

20 9 
2 13* 
8 6 

90.9 40.9 
84.6 8S 
71.4 60 

* Set'ell a11aerob ic 01~r:(misms H'ere not iso/ared by delayed 
i11oculation culwres 

Culwres from immediate wound specimen inoculations 
without using transport media had a higher sensitivity, 
specificity and predictive va lue than cultures of specimens 
which were put in to transport media for 6 hours before 
inoculation on plate media (Table 3). 

Table 3: Comparison between wound cultures of 
immediate specimen inoculations without using transport 
media and delayed (for 6 hours) specimen inoculations 

by using transport media in the same patients 
related to operative cultures 

Cul tures 

No. of Total number Operati ve 
pat1cnr. or isolates 

12 21 13 
:--.lumber agreeing \.vith opeativc cultures 
fa lse-negati ve 
fa l sc-positive 
Sensi ti vi Lv (%) 

J 

Specificity(%) 
PredicLi\·e value (o/C) 

DISCUSSION 

Wound 
I m mecl i ate Delayed 
without with 

transport rranspon 
media media 

II 8 
2 5 
. ., 
.) 8 

X4.6 6 J .5 
93.6 83 
78.6 50 

This study shows that culture of discharging surgical wound 
while the patient is on antibiotic therapy is a reliable method 
for isolation of all bacteria causing bone infection except 



for Pseudomonas aeruginosa and coagulase-negative 
staphylococci. This is because these two organisms are 
members of the normal skin flora9 which can easily -
contaminate the surgical wounds. Pseudomonas aeruginosa 
may also be unaffected by the antibiotics of common use 
for osteomyelitis, thus can colonize surgical wounds. It is 
also highly res istant to antiseptics that cou.ld be transmiLted 
from patient to another by faulty dress ing technique or by 
non-sterile instruments. Prior antibiotics that were given to 
the patients, seen to have 1 ittle influence on the efficacy of 
discharging wound cultures. 

The high rate of recovery of contaminant organisms from 
surgical wounds (33 .3% of cases) is a misleading factor that 
can cause difficulty in interpretation of the true infecting 
organism(s). However Pseudomonas aeruginosa, coagulase­
negati ve staphy lococci and Enterobacteriaceae vvere 
commonly recovered as contaminants. Therefore, they can 
be excluded as causative pathogens if they are isolated from 
wound c ultures in concomitant with Staphylococcus aureus 
in the cases of haematogenous osteomyelitis. The exclusion 
can also be easily Inade whe n positive operative culture is 
alt·ead y made. 

The surgical wound cultures revealed sensitivity of 92.6%, 
specificity of 91.2% and predictive value of 8 .1.5% . Ferry 

~ . 
et aP reported that same pathogens were grown on operatJ ve 
and wound cultures in 90% of the cases of monomicrobial 
bone infections . 

The syringe-aspirated wound specimen yielded more accurate 
cultures than cotton-swab wound specimens . However, 
syringe-aspirated specimens were collected from wounds 
with prof use discharge, a s ituation which might lead to more 
accurate cultures. While the cotton-swab specimens were 
collected from. wounds with scanty discharge, a s ituation 
which might reduce the accuracY of wound cultures. Mousa 1 O 

'-' J 

had also foun d that syringe-aspirated sinus cultures were 
more accurate than cotton-swab sinus cultures; and active 
flov,;ing s inus cultures \-Vere more accurate than cultures 
from drv sinuses. -
This study confirmed that cultures of itmnediate specimen 
inoculation were more accurate than cultures of delayed 
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inoculation and than cultures of specimens which were put 
inro transport me dia with delayed inoculation. Delayed 
inoculation might cause drying of cotton-swab specimen or 
cause diffusing of oxygen within sytinge-aspirated specimen. 
T hi s might lead to missing of many bacteria particularly 
the anaerobes. Transport media could cause overgrowth of 
contaminant bacte ria, resulting in false-positive cultures. 

CONCLUSION 

It is better to obtain wound specimen by syringe and 
inoculated on culture media .immediately by bedside 
without using transport media. 

REFERENCES 

I . Waldvogel FA, Medoff G, Swartz MN. Osteomyelitis: A review 
of c linical features, therapeutic considerations and unusual 
as pects (three parts) . f\ Eng! .l Med 1970;282:206, 260-6. 
316-2? . 

2. Dich VQ, Ne.l son J D, Haltalin KC. Osreornyelitis in infants 
and children: A review or 163 cases . Am .I Dis Ch ild 
1975; 129: 1273-8. 

3. Perry CR, Pearson RL, Miller GA. Accuracy of cul tures of 
material from swabbing or the superficial aspect of the wou nd 
an d needl e bi opsy in the preoperati ve assessment of 
osteomveli lis. J Bone Joint Sun! 1991 ;73-A:745-9. - '-• 

4. Ivlauerhan DE, Nelson CL, Smith DL, et al. Prophylaxis against 
infection in tota l joint arthoplasty: one day of cefuroxime 
compared with three days of cefawl in. J Bone Joint Surg 
1994 ;76-A:39-45. 

5. Pichichero ME, Fri esen HA. Polymicrobial osteomyeli ti s: 
report of three cases and rev iew of the literature. Rev Infect 
Dis 1982:4:86-96. 

6. Freeland AE, Semer BS. Septic arthriti s and osteomyelitis . 
Hand Clin 1989;5:533-52. 

7 . Finegold SM, Baron EJ. "Bail v and Sco tt's Diagnostic .._, • .J ... , 

Microbiology". 7th edn. StLouis: Mosby Co, 1986. 
8. Last JM. "Public Health and Human Ecology". USA: Appleton 

and Lange. 1987:76-9. 
~ 

9. Jawetz E, Melnick JL, Adelberg EA. "Jawetz, Melnick and 
A del berg's Medical \1icrobiology". 19th edn. USA: Appleton 
&. Lange. 1991 : 224-9, 289-93. 

I 0 !VIousa HAL. Evaluation of sinus-track cu ltures in chronic 
bone infection. J bone Joint Surg(Br) I 997;79-B:567-9. 

145 


	dec1998_page1
	dec1998_page2
	dec1998_page3_v1
	dec1998_page4
	dec1998_page5
	dec1998_page6
	dec1998_page7
	dec1998_page8
	dec1998_page9
	dec1998_page10
	dec1998_page11
	dec1998_page12
	dec1998_page13
	dec1998_page14
	dec1998_page15
	dec1998_page16
	dec1998_page17
	dec1998_page18
	dec1998_page19
	dec1998_page20
	dec1998_page21
	dec1998_page22
	dec1998_page23
	dec1998_page24
	dec1998_page25
	dec1998_page26
	dec1998_page27
	dec1998_page28
	dec1998_page29
	dec1998_page30
	dec1998_page31
	dec1998_page32
	dec1998_page33
	dec1998_page34
	dec1998_page35
	dec1998_page36
	dec1998_page37
	dec1998_page38
	dec1998_page39
	dec1998_page40
	dec1998_page41
	dec1998_page42
	dec1998_page43
	dec1998_page44



