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from this bacterium.5 Here, we present for the first time 
a case report in which B. gladioli caused foreign body 
associated abscess in an “immunocompetent” type 1 
diabetic patient.

Case Report. A 17-year-old boy with medical 
history of type 1 diabetes for 6 years presented to us 
with diabetic ketoacidosis and right-sided waist swelling 
of 3 years in duration. The swelling was initially small, 
but progressively became enlarged especially in the 
last 2 months causing pain and discomfort. He uses 
the peri-umbilical region for sub-cutaneous insulin 
administration, and denied using the waist region for 
that purpose. He also denied having any history of 
recurrent infections in the past. On examination he was 
mildly dehydrated, he was afebrile and vital signs were 
stable without evidence of orthostatic hypotension. A 
7 x 3.5 cm swelling was evident on the right side of 
the waist (Figure 1). It was soft but tender on palpation 
and fluctuation could easily be appreciated. The base 
of the swelling was indurated, and the overlying skin 
was erythematous. The hemogram with differential 
cell count was within normal limits. A blood glucose 
value of 43 mmol/l (774 mg/dl), serum bicarbonate 
of 16 mmol/l (normal range 21-32 mmol/l), along 
with positive serum ketones and low arterial pH of 
7.30 were all compatible with the diagnosis of mild 
diabetic ketoacidosis. Needle aspiration of the swelling 
yielded approximately 15 ml of sanguinous fluid, the 
culture of which grew B. gladioli, which was sensitive 
to Fluoroquinolones, Gentamicin, and Piperacillin/
Tazobactam. The organism was identified using Phoenix 
automated system for identification and sensitivity 
(BD Diagnostic Systems, France, Europe). Due to 
re-accumulation of the fluid, a surgical incision and 
drainage was carried out during his care and the wound 
cavity was irrigated with normal saline and packed with 
sterile gauze. During the procedure, a foreign body was 
flushed out of the wound, which turned out to be an air 
gun pellet on closer analysis (Figure 2). At this stage he 
recalled that 3 years ago while playing with his friends, 
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ABSTRACT

تحدث البكتيريا المسببة للأمراض "قلاديول بوركولديريا" أمراضاُ 
معدية ومختلفة للأشخاص ممن لديهم نقص المناعة.  نستعرض 
هنا ولأول مره تقريراً لحالة جسم غريب مرتبط بالبكتيريا "قلاديول 
بوركولديريا"، ذات العلاقة بالخراج لمريض مصاب بداء السكري 
النمط )1( المؤهل مناعياً. وقد تمت دراسة مطبوعات طبية ذات 
لدى  الجرثومة  لهذه  الاستثنائي  الطراز  هذا  تواجد  لفهم  العلاقة 

مريضنا.

Burkholderia gladioli, a bacterial pathogen, causes a 
variety of infectious ailments in immunocompromised 
individuals. We present a case report of foreign body 
associated Burkholderia gladioli related abscess in an 
immunocompetent type 1 diabetic patient. Relevant 
medical literature is reviewed to understand this 
unusual mode of presentation of this bacterium in 
our patient.
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Case Reports

Since its identification in 1992, many case reports 
have implicated Burkholderia gladioli (B. gladioli) 

as a human pathogen primarily causing infection in 
immunocompromised individuals.1-4 Because in vitro 
laboratory investigations demonstrate that B. gladioli 
strains are susceptible to complement mediated lysis of 
pooled human serum, coupled with lack of recognizable 
virulence associated factors, it is generally believed that 
healthy individuals should be immune to infection 
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In humans, B. gladioli has a low pathogenicity 
for immunocompetent individuals, but has been 
extensively implicated in causing infections such as 
osteomyelitis, septicemia, pneumonia, and empyema 
in immunocompromised individuals affected with 
chronic granulomatous diseases, cystic fibrosis, AIDS, 
and liver transplant.8-11 In addition, a case of B. gladioli 
septicemia is reported from iatrogenic inoculation in 
a type 2 diabetic patient who underwent diagnostic 
and therapeutic cardiovascular procedures for acute 
myocardial infarction.12 It should be noted, however, 
that due to the high degree of phenotypic similarity 
between this species and closely related species in the 
Burkholderia cepacia complex, accurate identification 
is often very difficult. Routine laboratory tests to 
identify these bacteria include selective culture 
media, phenotypic methods, and semi-automated or 
automated commercial systems. In addition methods 
that have been validated and considered gold standard 
include polymerase chain reaction (PCR) based assays, 
whole-cell protein electrophoresis, PCR-restriction 
fragment length polymorphism, amplified fragment 
length polymorphism, and ribotyping.13 The drawback 
of most of these specialized methods is that they require 
advanced skills and equipment that are not routinely 
available in most of the clinical microbiology laboratories. 
In our patient, B. gladioli was identified using Phoenix 
automated system, which is reported to have excellent 
accuracy to correctly identify this organism but does 
not have similar accuracy for identifying Burkholderia 
cepacia complex.14

We believe our case report endorses the traditional 
wisdom that a retained foreign body can compromise 
the local immune response leading to infection and 
abscess formation. This is the most likely explanation 
in our, otherwise, immunocompetent type 1 diabetic 
patient who presented with foreign body associated 
B. gladioli related abscess. We know foreign bodies, 
regardless of the site of implant, remain devoid of a 
microcirculation, which is crucial for host defense 
and the delivery of antibiotics. In an excellent review 
on this subject, the authors noted that the presence 
of subcutaneous foreign body reduces the minimum 
inoculum of a bacterium that is required to cause 
infection by a factor of more than 100,000.15 It has 
also been observed in experimental studies, that this 
increased susceptibility to infection is at least partially 
due to locally acquired granulocyte defect. It is believed 
that in a paracrine fashion the activated neutrophils 
on foreign surfaces result in the release of neutrophil 
derived peptides that deactivate granulocytes.16,17 More 
recently, it has been shown that certain bacteria such 
as Staphylococcus epidermidis and Staphylococcus aureus 
cause foreign body associated infection because of their 
ability to colonize on the surface of the foreign body by 

shooting at each other with the air gun, he sustained 
an injury over this site, which healed but left behind 
a residual bump. The surgical incision subsequently 
healed with usual wound care and antibiotic treatment 
with oral levofloxacin.

Discussion. Burkholderia gladioli, a non-
fermentative gram-negative rod, is primarily a plant 
pathogen which causes decay of gladiolus plants, 
onion bulbs, and mushrooms.6 The genus Burkholderia 
was previously classified as Pseudomonads but because 
of phenotypic differences between them, many 
Pseudomonas like species are currently transferred to 
the this new genus including Burkholderia cepacia, 
Burkholderia pseudomallei, Burkholderia mallei, 
Burkholderia caryophylli, and Burkholderia gladioli, and 
so forth, and the list is ever since a growing one.7

Figure 1 -	Swelling on the right side of the waist measuring 7 x 3.5 cm.

Figure 2 -	Air gun pellet retrieved from patient’s swelling.



1050

Burkholderia gladioli abscess in T1DM ... Waseem et al

Saudi Med J 2008; Vol. 29 (7)     www.smj.org.sa

forming an adherent multilayer cell organization called 
biofilm.18 The biofilm represents a protected growth 
environment for bacteria that renders bacterial cells less 
susceptible to the normally hostile environment of tissues 
and blood.19 We hypothesize that in our patient it was an 
interplay of all these processes that might have adversely 
affected the local immune response in the vicinity of 
the contaminated foreign body, thus favoring abscess 
formation from B. gladioli, a relatively non pathogenic 
organism. Clearly, the most important way to avoid 
infection in such patients is to completely remove the 
foreign body if possible. Any wound that penetrates 
the skin should be evaluated meticulously to determine 
if exploration for foreign bodies is needed. Exploring 
the history of the mechanism of injury and accurate 
description of the probable object can help localize the 
problem and determine the need for removal.20,21 It is 
quite possible that the patient may not recall a remote 
event and the initial injury may go unnoticed, as was 
the case with our patient, and the retained foreign 
body becomes symptomatic years later. Therefore, we 
suggest that any patient presenting with an abscess at 
an unusual anatomic location should be radiographed 
for the presence of foreign bodies. The most widely 
used radiologic modalities include plain radiography, 
computed tomography (CT), and ultrasonography. 
We prefer plain radiography as the initial modality of 
choice for viewing radiopaque foreign bodies, including 
metals, bones, teeth, pencil lead, certain plastics, glass 
particles, gravel and stones, and so forth.22 Although 
CT is more sensitive than radiography, its increased cost 
limits its use to those foreign bodies that are not visible 
on initial radiography and pose a risk of infection or 
joint destruction. Ultrasonography is widely available 
and helpful in finding wooden or radiolucent foreign 
bodies.23

In conclusion, we report a case of B. gladioli 
related abscess caused by a retained foreign body in an 
immunocompetent type 1 diabetic patient. We learnt 
an interesting lesson from our patient that an unusual 
infection at an unusual anatomic site demands extra 
vigilance and meticulous exploration to avoid pitfalls in 
diagnosis and treatment.

References

  1.	 Boyanton BJ Jr, Noroski LM, Reddy H, Dishop MK, Hicks 
MJ, Versalovic J, et al. Burkholderia gladioli osteomyelitis in 
association with chronic granulomatous disease: case report and 
review. Pediatr Infect Dis J 2005; 24: 837-839.

  2.	 Christenson JC, Welch DF, Mukwaya G, Muszynski MJ, 
Weaver RE, Brenner DJ.  Recovery of Pseudomonas gladioli 
from respiratory tract specimens of patients with cystic fibrosis. 
J Clin Microbiol 1989; 27: 270-273.

  3.	 Jones AM, Stanbridge TN, Isalska BJ, Dodd ME, Webb AK. 
Burkholderia gladioli: recurrent abscesses in a patient with cystic 
fibrosis. J Infect 2001; 42: 69-71.

  4.	 Barker PM, Wood RE, Gilligan PH.  Lung infection with 
Burkholderia gladioli in a child with cystic fibrosis: acute clinical 
and spirometric deterioration. Pediatr Pulmonol 1997; 23: 
123-125.

  5.	 Graves M, Robin T, Chipman AM, Wong J, Khashe S, Janda 
JM.  Four additional cases of Burkholderia gladioli infection with 
microbiological correlates and review. Clin Infect Dis 1997; 25: 
838-842.

  6.	 Ritterband D, Shah M, Cohen K, Lawrence J, Seedor J. 
Burkholderia gladioli keratitis associated with consecutive 
recurrent endophthalmitis. Cornea 2002; 21: 602-603.

  7.	 Jiao Z, Kawamura Y, Mishima N, Yang R, Li N, Liu X, et 
al. Need to differentiate lethal toxin-producing strains of 
Burkholderia gladioli, which cause food poisoning: description of 
B. gladioli pathovar cocovenenans and an emended description 
of B. gladioli. Microbiol Immunol 2003; 46: 915-925.

  8.	 Kennedy M, Coakley R, Donaldson S, Aris R, Hohneker K, 
Wedd J, et al. Burkholderia gladioli: five year experience in a 
cystic fibrosis and lung transplantation center. J Cyst Fibro 
2007; 6: 267-273.

  9.	 Ross JP, Holland SM, Gill VJ, DeCarlo ES, Gallin JI. Severe 
Burkholderia (Pseudomonas) gladioli infection in chronic 
granulomatous disease: report of two successfully treated cases. 
Clin Infect Dis 1995; 21: 1291-1293.

10.	 Khan SU, Gordon SM, Stillwell PC, Kirby TJ, Arroliga AC. 
Empyema and blood stream infection caused by Burkholderia 
gladioli in a patient with cystic fibrosis after lung transplantation. 
Pediatr Infect Dis J 1996; 15: 637-639.

11.	 LiPuma JJ. Burkholderia and Emerging Pathogens in Cystic 
Fibrosis. Semin Respir Crit Care Med 2003; 24: 681-692.

12.	 Shin JH, Kim SH, Shin MG, Suh SP, Ryang DW, Jeong MH. 
Bacteremia due to Burkholderia gladioli: case report. Clin Infect 
Dis 1997; 25: 1264-1265.

13.	 Whitby PW, Pope LC, Carter KB, LiPuma JJ, Stull TL. Species-
specific PCR as a tool for the identification of Burkholderia 
gladioli. J Clin Microbiol 2000; 38: 282-285. 

14.	 Brisse S, Stefani S, Verhoef J, Belkum AV, Vandamme P, 
Goessens W.  Comparative evaluation of the BD Phoenix and 
VITEK 2 automated instruments for identification of isolates 
of the Burkholderia cepacia complex. J Clin Microbiol 2002; 40: 
1743-1748. 

15.	 Zimmerli W, Trampuz A, Ochsner PE. Prosthetic joint 
infections. N Engl J Med 2004; 351: 1645-1654.

16.	 Zimmerli W, Waldvogel FA, Vaudaux P, Nydegger UE. 
Pathogenesis of foreign body infection: description and 
characteristics of an animal model. J Infect Dis 1982; 146: 487-
497.

17.	 Zimmerli W, Lew PD, Waldvogel FA. Pathogenesis of foreign 
body infection. Evidence for a local granulocyte defect. J Clin 
Invest 1984; 73: 1191-1200.

18.	 Rohde H, Mack D, Christner M, Burdelski C, Franke G, 
Knobloch J. Pathogenesis of staphylococcal device-related 
infections: from basic science to new diagnostic, therapeutic 
and prophylactic approaches. Reviews in Medical Microbiology 
2006; 17: 45-54.

19.	 Gotz F. Staphylococcus and biofilms. Mol Microbiol 2002; 43: 
1367-1378. Review.

20.	 American College of Emergency Physicians: Clinical policy 
for the initial approach to patients presenting with penetrating 
extremity trauma. Ann Emerg Med 1999; 33: 612-636.

21.	 Hollander JE, Singer AJ, Valentine SM, Shofer FS. Risk factors 
for infection in patients with traumatic lacerations. Acad Emerg 
Med 2001; 8: 716-720.

22.	 Orlinsky M, Bright AA. The utility of routine x-rays in all glass-
caused wounds. Am J Emerg Med 2006; 24: 233-236.

23.	 Tibbles CD, Porcaro W. Procedural applications of ultrasound. 
Emerg Med Clin North Am 2004; 22: 797-815.


