
INTRODUCTION
Bactermia and septicemia  present a problem to clinicians when the 
speci�c microorganism can not be grown in blood culture. When 
there in focus of infection like abscess or sore throat, Pneumonia etc. 
the causative organism can be grown with success in 90% of cases. 
But when there is no clear cut focus of infection seen like in subacute 
bacterial endocarditis and septicemia without any obvious focus 
then blood culture is the only investigation which will reveal 
organism .[1]

There are many limitation of blood culture, some of these are (1) the 
positivity of blood culture is only 50-60% that too is �rst week. (2) 
when sample has been taken before the start of antimicrobial 
therapy, sometimes even 2-3 blood culture are needed, this is not 
possible in many cases . A large no of variables determines the 
success rate of isolation from blood culture, Many aspects may 
in�uence the result such as timing of specimen, culture media and 
signi�cance of isolates.[2]

In view of these problems we thought of substitute of blood culture 
which may giver higher positivity than blood culture, easy to 
perform that is splenic aspirate culture through FNAC.There still is 
considerable danger in any splenic puncture technique in which a 
piece of splenic tissue is removed for histologic examination. On the 
other hand there is little if any danger in the type of puncture which 
yield material for cytologic study. [3]

There were many studies performed in the past. In nineteenth 
century Widal  has used splenic puncture for the purpose of culture 
and showed 90% positive results in cases of typhoid. Interestingly, 
for �rst time salmonella typhi was isolated in post mortem tissue of 
spleen only. Many authors  have done splenic puncture for same 
purpose.[4]

But all the studies done were on splenic biopsy where tissue is 
removed however in this study we have taken splenic  aspirate 
through FNAC so there are no any chances of complications.In India 
little work has been done on FNAC spleen and too has been mainly 
for cytological purposes.No study on FNAC spleen used for culture 
purpose could be found.[5,6]

Keeping this view in mind the present study has been undertaken to 
evaluate the results of splenic aspirate culture through FNAC in 
cases of septicemia and bactermia and its comparison with blood 
culture.

METHODOLOGY
One year prospective study.

Subjects: - 100 patients with symptoms of fever, with or without 
signs of ‘septicemia’ were taken’. The cases are divided into three 
groups 

Group I  consist of mainly cases in which there are signs and 
symptoms septicemia.These symptoms and sings consists of fever 
101 degree F or more than 101 degree F. with chills and rigors, 
vomiting, altered sensations, hypotension, tachycardia, leucocyto 
sis or leucopnoea in an appropriate clinical set up.
Group II Consist of cases of fever but without the clinical signs & 
symptoms of septicemia which are listed in upper paragraph.
Group III Consists of fever which are not o bacterial origin like 
malaria and fever due to Neoplasm.

Ÿ Clinical diagnosis of septicemia was accepted when in an 
appropriate clinical set-up high fever with chills, tachycardia & 
techypoea was seen.

Ÿ In 50 cases spenic aspirate & blood culture were performed 
simultaneously.

Ÿ (17 cases) of septicemia, 25 patients without sign of septicemia, 
8 cases were fever of know etiology but without septicemia.)

Main Outcome Measure: 
Early and superior results obtained by spenic aspirate culture as 
compared to conventional peripheral venous blood culture. 
      
OBSERVATION TABLES

TABLE NO.1
DISTRIBUTION OF CASES ACCORDING TO CLINICAL CONDITION.

Comparison of percent positivity in blood culture and splenic 
aspirate culture 
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S. NO. Groups Blood 
culture 

Splenic 
Aspirate 
Culutre 

Group 1 Fever with Clinical diagnosis of 
septicemia 

35 17

Group 2 Fever without clinical diagnosis of 
septicemia 

57 25

Group 3 Fever of known Etiology without 
Septicemia 

8 8

Total 100 50

Groups Blood Culture Splenic  Aspirate 
Culture 
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Group I comprises of the cases of frank septicemia. In this group the 
percentage positivity was 41.93% and 88.21% in blood and splenic 
culture respectively. Group 2 Fever without clinical signs of 
Septicemia, Blood & Splenic aspirate culture are positive in 1.96% & 
5.26% respectively. Group III is having cases of Malaria, Tuberculosis 
and other fever of known etiology. In this group no organism was 
grown from blood & aspirate culture. 

TABLE 2
INCIDENCE OF GRAM POSITIVE & GRAM NEGATIVE SEPTICEMIA

Table  shows that incidence of gram positive & gram negative 
septicemia is approximately 51% & 49% respectively.

TABLE 3
RELATION OF DURATION OF FEVER WITH POSITIVE CULTURES.

The table shows maximum blood culture positively in �rst week & 
after �rst week hardly any blood culture is positive because the 
patients were on high antibiotics before coming to Hospital. While 
splenic culture were positive in �rst (3/14) week, second week (4/13) 
& in third week (9/16) so splenic aspirate positively is gradually 
increasing from Ist to third week.The 3rd week splenic aspirate 
culture were positive in those cases also who had taken antibiotics 
prior to collection of splenic aspirate. 

TABLE 4
RELATION OF POSITIVE CULTURE WITH PALPABLE SPLEEN.

In this table the positivity of Positive of splenic aspirate culture was 
35.29% in the cases of spleenomegaly and 33.33% positivity where 
spleen was not palpable so as such there is no exact correlation of 
spleenomegaly with the positivity of culture.

TABLE 5
RELATION OF TIME OF INCUBATION IN BLOOD CULTURE & 
SPENIC ASPIRATE CULTURE.

The table  clearly shows that in splenic aspirate culture after 24 hrs. 
of incubation in 15 cases micro organism can be grown. While only 
in 1 case three days incubation was required. While in blood culture 
only 2 cases were positive in 24 hr. while in 10 cases 2 days 
incubation was required and in 3 cases 3 days incubation was 
needed. This indicate that incubation period required is more in 
blood culture as compared to splenic aspirate culture. 

Table 6
SHOWS RELATIONSHIP OF THERAPY RECEIVED PRIOR TO 
CULTURE WITH POSITIVITY OF CULTURE

RESULTS
In septicemic patients the positivity of splenic & blood culture were 
88.23% (15/17) & 42.85% (15/35) respectively. In non septicemic 
group also the positivity of splenic aspirate was three times to blood 
culture 4% & 1.7% respectively.26 patients were neonates, 6 were 
infants, in the age group of 5-12 years, -7 , 36 adolosent & 26 adults. 
In neonatal & infantile period the offending organism were 
streptococcus pyogenes & E. Coli. While in adult the gram negative 
bacilli & coagulase positive staphylococcus were common isolates.

Cases with Spleenomegaly were 17 & without spleenomegaly 
33.35.29% positive culture in spleenomegaly case 33.33% in cases of 
where spleen was not palpable. Time of incubation required was 24 
hours in 15/17 cases of splenic aspirate. Whereas in blood culture 
2/16 24 hours, 10/66 -48 hours & 3/16-72 hours were needed. Time 
of incubation was less in splenic aspirate culture.

In 36 cases patients had already received antibiotics & out of these 
13 & 3 had shown positive results in splenic aspirate & blood culture 
respectively. Sensitivity of splenic aspirate is 88.2% & speci�city is 
96% with a positive prediction value of 98%.There was no single 
complication seen in this series after splenic puncture.

STASTISTICAL ANALYSIS-.
(A) Sensitivity of splenic culture in cases of Septicemia = True 
Septicemia 
        Cases of septicemia 
             =   15 =88.2%
        17
(B) Signi�cance of splenic aspirate culture (Speci�city) =
         True negative results    =24   = 96%
        all non septicemia cases   15 

(C) False negative rate of splenic aspirate culture 
        =     False negative   =       2   =11.7%
           all septicemia patients    17

(D) False positive rate of splenic aspirate culture 
   = False positive                               = 1 = 4%
      all non septicemia patients              25

(E) Positive predictive value of splenic aspirate 
     = True positive  =  15 = 98%
        all Positive         16

(F) Negative predicative value
           = True negative  =  24 = 96.5%
              all negative          26

IF : 4.547 | IC Value 80.26Volume : 3 | Issue : 11 | November 2014 • ISSN No 2277 - 8179VOLUME-6, ISSUE-10, OCTOBER-2017 • ISSN No 2277 - 8160

No. of 
cases 

Positive 
cases 

% No. of 
cases 

Positive 
cases 

%

I 35 15 41.93% 17 15 88.21%
II 57 01 1.96% 25 01 5.26%
III 8 0 0 08 0 0

Positive cases Gram  Positive Gram Negative 
Blood Culture 16/100 8 8

Splenic Aspirate 
Culture 

17/500 9 8

Days of fever No. of 
cases 

Blood culture 
Positive/Negative 

Splenic culture 
Positive/Negative 

1 to 7 days 
(I st week) 

14 3/11 3/11

8 to 14 days 
(IInd week) 

13 0/13 4/9

15 to 21 days 
(IIInd week0

16 1/15 9/7

22 to 28 days
(IVth week) 

1 0/1 0/1

29 days 
onwards (Vth 

week) 

6 0/6 1/5

Total Cases Spleenomegaly Spleen not 
palpable 

50 17 33
Positive cases 17 6 11

Percent 
positivity 

34% 35.29% 33.33%

Time of 
incubation 

Splenic aspirate culture 
(Total cases 17/50)

Blood Culture 
(Total cases 17/50)

24 hr. (1 day) 15 02

8 hr. (2days) 01 10
72 hr. (3 days) 01 03

4 days and more - 01

Antibiotics 
received prior 

to culture 

Total Positive 
culture 

Negative 
Culture 

Positive 
Culture 

Negative 
Culture 

38 13 25 3 35
Antibiotics not 
received prior 

to culture 

12 04 08 01 01
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DISCUSSION
The life threatening syndrome of gram negative or gram positive 
bacterial septicemia is now a common problem in all acute care 
hospitals. Despite the availability of new broad spectrum 
antibiotics, the incidence and outcome of sepsis and septic shock 
have not decreased signi�cantly in the last two decades. This is due 
in part to the failure of early recognition and speci�c therapy of 
underling infection and also because of the emergence of 
antibiotics resistant hospital strains. The incidence has also risen 
because of the aging of the populations and prolonged survival of 
persons with chronic illness. For the con�rmatory diagnosis of  
bacteremia and septicemia the isolation of organism is mandatory. 
The commonest method which is used for isolation of  
microorganism is blood culture. 

But routine and conventional blood culture suffer from many 
limitations: Blood culture is positive only 50-60% of cases, If the 
concentration of bacteria or microorganism /ml of blood is less, then 
the positivity is markedly recued and large amount of blood (may be 
50 ml) is required 

1. If the bacteremia is intermittent then three or more blood 
cultures are required for the isolation of microorganism. Belli J 
Waisbren. A. 1956 [5]

2. Blood sample should be collected before the start of antibiotic 
therapy and when fever starts rising. Adam Finn 1986.[6]

3. If the peripheral veins are involved in thrombophlebitis then it is 
very difficult to get blood sample for culture purposes. 

4. In severely anaemic patients and in neonates and children 
where the blood volume is less taking out even 10-15ml. of 
blood is associated with a risks.[7]

So looking to all these limitations of blood culture, a substitute for 
blood culture was looked for in literature. Some writers have done a 
very fruitful work over splenic puncture. These studies were done on 
the splenic biopsy tissue received by von silvermon needle. Block 
and Jacobson (1950) had done splenic puncture in 55 cases. 
Complications which took place were haemorrhage from spleen (in 
4 cases) and fatalities in two cases. Because of the risk of 
haemorrhage the procedure was banned in U. S. A. But these are 
many more studies done by Introzzi (1950), Witt RL, Sukumar V, 
Gerges F in various age group from neonates to old age and for 
various purpose like diagnosis sarcoidosis, Haemorrhagic disorders, 
tuberculosis, lymphomas and for isolation of microorganism 

[6,7,8]without any major complication or mortality.

After the advent of �ve needle aspiration biopsy  splenic aspirate 
through �ne needle become more easy and without the risk of 
complications. In India also in last few years FNAC of spleen has 
started at number of institution. Verma & Singh  had dignosed a case 
of hairy cell leukemia by FNAC of spleen. (1990) .Similarly Sharan 
and Sinha (1990) has used FNAC for the demonstration of L. D. 

[9]bodies.

However because the number of studies done in this subject were 
not many. Therefore this subject was chosen that is  �ne needle 
aspirate culture as a substitute of blood culture in cases of bactermia 
and septicemia. Simultaneously blood splenic aspirate cultures 
were performed in 50 cases and results were compared.

.In Indian subcontinent because of prevalent habits and social 
taboos, adolescent may not get sufficient nutrition and may be 
exposed to increased risk of infections .Blood culture positivity was 
claimed to be 50-60% in frank septicemia and bactemia, that too 
when samples were collected before starting antibiotic therapy and 

[10]at peak of fever.

Widal in nineteenth century was �rst to culture salmonella typhae in 
splenic culture, when blood culture was negative. Introzzi (1950) 
supported this �nding by demonstrating typhi bacilli in splenic 
tissue when all other method of investigation were  negative. The 
�nding in this series were similar to above �ndings. 85% positivity of 

splenic aspirate culture was found in cases of septicemia and 
bactermia inspite of antibiotic received prior to collection of 

[8]sample.

In the remaining three group where the signs and symptoms of 
bactermia and septicemia were not present, the positivity was three 
times than blood culture. If we take the overall positivity of splenic   
aspirate culture (that is by combining all the groups). If comes to 
34% our this �nding is supported by authors who worked on Pyrexia 
of unknown origin and  had concluded clearly that in only 36% of 
cases infections cause can be determined, 51% were of non 

[11]infections origin and 13% are of unknown origin.

The incidence of gram negative septicemia has been undoubtedly 
increasing because of the antibiotic  resistance which is a common 
�nding in gram negative rods due to plasmids. But incidence of 
infections due to resistance strains of staphylococcus aureus is also 
increasing in the hospital.In this series all patients have been indoor 
patients and out of all positive cases higher number has been that of 
staphylococcus. From our observations it is clear that the maximum 
positivity of blood culture was in the �rst week while the splenic 
culture were reported upto positive third week of fever also. 
Therefore when bactermia cannot be demonstrated by blood 
culture in second or third week, splenic aspirate culture grow in 
bactermia even after 3rd week, this is because microorganism take 
longer time to get clear off from  splenic tissue.

RELATION OF PALPABLE SPLEEN WITH POSITIVE CULTURE 
There is no speci�c relation of palpable spleen with the percent 
positivity of cultures.As it is clear from table  that in 17 cases 
palpable spleen were present, out of this only 6 were positive 
(35.29%) whereas in 33 cases spleen was not palpable and 11 cases 
were giving positive culture (33.33%).Though in all septicemia there 
is enlargement of spleen but the spleen will be only palpable when 
it is enlarged to double its size. So it is not necessary that in all cases 
of septicemia spleen should be palpable and also vice versa all the 
splenomegaly are not due to infections. Relation of positive culture 

[12]with widal test.

Table  clearly indicate that out of 40 widal seven show a signi�cant 
rise in titre of ‘O’ & ‘H’ and six show titre less than this. Positive widal  is 
taken as H1/160 and 0:1/160, levels below this are taken as 
anemenestic reaction. Four out of seven cases salmonella paratyphi 
were cultures while three came to be negative out of six remaining 
cases which has show low titre, E. Coli and Proteus were grown in 
two cases respectively. Most of our cases had already received either 

[13]Ampicillin,  chloramphenicol  or cipro�oxacillin. 

In this series only one blood culture was positive for salmonella out 
of seven signi�cantly widal sera while four splenic aspirate were 
positive.So we can conclude that widal test is still necessary in cases 
of suspected typhoid and for con�rmation or early diagnosis splenic 
aspirate culture is necessary that the blood culture and more so 
when chloramphenicol and cipro�oxacillin had been started 
already.Because blood culture may not reveal microorganism even 
when only two doses of antimicrobial. therapy has been given.

It is clear from the  table in 901% of cases one days incubation was 
required in splenic aspirate while in blood culture only 12% showed 
organism in one day period while 59% were positive after 2 days, 
20% after 3 days and 5% after 4 days. So it is clear from above �nding 
that time required for incubation period is comparatively less with 
splenic aspirate than the blood culture .More so the longer the time 
of incubation greater are the chances of contamination and delay in 
report and delay in speci�c antimicrobial therapy. In most of our 
cases of frank septicemia the splenic smear pattern was 

[14]in�ammatory with predominately neutrophillic response.

There was no complication see in the study. Though some patients 
complained of slight pain in the region of puncture site of 2-3 hrs.No 
complications like haemorrhage of fatality was recorded in FNAE 
spleen in the studies of many peoples, Block and Jacobson (1951) 
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have described 2 facilities in 55 cases in his series but they done 
splenic biopsy by vim silverman needle. As such there is no 
complications of FNAB spleen even in children & the patients of 

[7;15]haemetological disorders .

Septic Spleenomegaly unconscious patient and children must 
never undergo splenic puncture. We have done FNAB spleen in 17 
frankly septicemia patients without any complications. Jacobson & 
Block have performed FNAB spleen in children without any 
complications. Unconscious patients is a relative contraindication 
because in case any complication occur during procedure patient 

[7,14,15]may not able to complaint immediately.

The only contraindication to splenic aspirate is a decided  
haemorrhagic tendency. According to Block and Jacobson (1951) 
non palpable spleen is the absolute contraindication for the splenic 
biopsy. FNAB spleen can easily be done even in nonpalpable 
spleen.We had difficulty only in one case where the patient had 

[7,16]severe emphysema and splenic dullness can not be elicited.

The present study has been conducted on the hospital patients, 
which may or may not represent a true cross section of the normal 
population. However it has served some useful purpose of 
highlighting the performance of splenic aspirate culture over blood 
culture in cases of septicemia and bactermia. Further studies of 
splenic aspirate culture by FNAE are needed in children & adult in 
cases of septicemia.

CONCLUSION:
Spenic aspirate culture is superior and gives more positive results as 
compared to blood culture. 

Spenic aspirate culture is most suitable investigation in case of 
Septicemia. Septicemia patients who had already received 
antibiotics. Patients is anaemic or have thrombophlebitis in 
peripheral veins. If the single and random sample has to be 
collected. 
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