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Tuberculosis (TB) remains a major threat to health world-
wide, with half of the world’s population still being exposed 
to Mycobacterium tuberculosis1 and 10 million new cases of 
active TB being diagnosed annually.2 The impact of this 
disease has not been resolved by antituberculosis drug ther-
apy and no effective vaccine has yet been developed that can 
entirely prevent the infection.

Despite the wide use of the current vaccine, bacille 
Calmette-Guérin (BCG), it has been the subject of consider-
able debate over the years.  Although introduced into South 
Africa as part of a routine programme of immunisation since 
19733 to induce long-lasting, cell-mediated and humoral 
immunity against TB, there remain more than 3 million 
TB-related deaths reported per year, of which 8 - 20% occur 
in children.4 This problem is focused in the Western Cape 
region of South Africa, which has one of the highest TB inci-
dences in the world, and is further complicated by the high 
rate of HIV disease and the frequent coexistence of the two 
conditions.5-7

The complication rate arising from the use of the current 
BCG strain is estimated at approximately 36.61 per 1 000 
vaccinations.8 A not-infrequent reason for urgent surgical 
consultation is BCG-related local reactions and a severe 
ipsilateral lymphadenitis or even abscess formation as well as 
the possibility of disseminated BCG disease and osteomyeli-
tis.7,8 This may be partly strain-specific and associated with  
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Summary
There are as yet no clear surgical guidelines for the man-
agement of bCG vaccine-induced regional axillary  
lymphadenopathy. 

Objectives. The aim of this study was to evaluate the man-
agement of the condition and to suggest possible manage-
ment strategies.

Methods. A retrospective study was undertaken of 23  
cases of suspected ipsilateral bCG adenitis following neo-
natal bCG inoculation (2001 - 2004). Diagnosis of a bCG 
infection was confirmed by culture and/or gastric washout. 
The age of the patient and mode of presentation, imaging 
findings, and results of tuberculin skin testing (Mantoux test) 
were documented. because of a change in management 
policy the first group of patients treated by primary surgery 
were compared with those treated by fine-needle aspiration 
(FNA). The influence of HIV status on outcome was assessed. 
Surgical complications and outcome were analysed.

Results. Twenty-three children under 13 years of age 
(mean age 8.8 months, male/female ratio 1.9:1) were evalu-
ated. Eighteen patients tested positive for HIV and 5 were 
HIV-negative. A positive culture for BCG bacillus was identi-
fied in 19 cases (83%) – by FNA (N=13, 68%), on pus swab 
(N=3, 16%), at surgery (N=1, 5%), and by gastric washing 
(N=2, 11%). Three HIV-negative children had granulomas on 
histological examination without a positive culture.

Forty-five per cent of the 11 patients treated early in the 
study period by primary surgery (drainage/biopsy) had com-
plications, which included a difficult anaesthetic induction 
and technical surgical difficulties. The postoperative inci-
dence of wound dehiscence/infection was extremely high in 
this group and 18.2% developed postoperative cutaneous 
sinuses.  Following a change in management policy, the fol-
lowing 12 patients, with a comparable HIV incidence, treat-
ed by initial conservative management, had a much lower 
incidence of post-procedural complications.
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Conclusion. This study confirms a high perioperative com-
plication rate associated with the primary surgical treatment 
of BCG lymphadenitis in both HIV-positive and negative 
patients. primary surgical treatment (incisional drainage or 
biopsy) is therefore not considered an ideal form of manage-
ment in BCG lymphadenitis because of the high fistulisa-
tion and poor wound healing, especially in the HIV-positive 
patient. It should be avoided as the initial approach, with 
needle aspiration being preferred. Surgery should there-
fore be confined to the unusual event of real doubt about 
the underlying diagnosis and the treatment of suppurative  
complications.  
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the current Danish-strain BCG, but HIV-positive children 
appear to be particularly at risk.6 Similarly, disseminated 
BCG disease occurs almost exclusively in immunocompro-
mised children and has an extremely high mortality rate.6,9 

Many surgeons still regard BCG adenitis as a surgical 
disease requiring drainage but a certain amount of re-assess-
ment is taking place within surgical circles, not least of all 
because of the reported high complication rate and the added 
risk of disseminated BCG disease in HIV-infected children.6,7

The aim of this study was to retrospectively study the out-
comes of BCG lymphadenitis in HIV-positive and negative 
patients in order to establish surgical guidelines on the best 
approach to BCG-related local complications. 

Material and methods
The study population comprised 23 patients (less than 13 
years old) with suspected or confirmed BCG adenitis follow-
ing neonatal BCG inoculation, referred to the paediatric sur-
gery service at Tygerberg Children’s Hospital  (2001 - 2004). 
The diagnosis of a BCG infection was confirmed on fine-
needle aspiration (FNA), pus swab and/or gastric washout. 
All patient charts were reviewed retrospectively to determine 
patients age and mode of presentation, imaging studies and 
results of tuberculin skin testing (Mantoux test). The study 
population in this retrospective study consisted of two groups 
based on surgical management, viz. those treated early on in 
the treatment period with an initial surgical approach (both 
HIV-negative and positive patients) and those treated later 
using a non-surgical protocol following diagnosis (HIV-posi-
tive patients). The surgical complications and outcome were 
analysed. 

Results
Twenty-five children less than 13 years old were admitted to 
the study group, the mean age being 8.8 months. The male/
female ratio was 1.9:1. Eighteen patients tested positive for 
HIV and 5 were HIV negative. Sixteen presented with axil-
lary lymphadenopathy only (Fig. 1), and 7 with complicated 
suppurative disease (Table I). Primary surgery performed in 
the initial stages included drainage/biopsy (N=11), with the 
remainder receiving an initial needle aspiration (NA). Of the 
16 non-complicated patients treated, 6 were HIV negative 
and 10 were HIV positive. Nine of the 16 were managed by 

initial NA and 7 by primary surgery. Of these, 8 of the 16 
(50%) were HIV positive compared with 2 (28%) of the 7 
treated by primary surgery. Of the 7 patients presenting with 
suppurative complications, 5 were HIV positive. Of these, 3 
were treated by FNA (2 HIV positive) and 4 by surgery (3 
HIV positive) (Table I).

A positive culture for the BCG bacillus was identified in 19 
patients (83%) with suspected BCG adenitis. BCG infection 
was established by means of culture of aspirates in 16 of these 
(NA in 13 (68%), pus swab in 3 (16%)), 1 (5%) from a sur-
gical tissue biopsy and 2 (11%) by means of gastric washings 
(disseminated BCG infection). Of the remaining 4 patients, 
3 HIV-negative patients had a granulomatous lymphadenitis 
on histological examination, without a mycobacterium being 
positively identified, and 1 HIV-positive patient had a reac-
tive lymph node. Six were treated with tuberculostatic drugs.

Eleven patients were treated by primary surgery (drainage/
biopsy), of whom 8 were HIV positive and 3 negative. The 
incidence of suppurative lymphadenitis in this group was 5 
out of 11 (45%) (Table I). A high incidence of complications 
was particularly noted in the 8 HIV-positive patients in this 
group, with 6 experiencing intraoperative problems, includ-
ing difficult anaesthetic induction. In addition, there were 
surgical technical difficulties including difficult surgical dis-
section and an increased bleeding tendency (Table II). The 
postoperative incidence of wound dehiscence or infection was 
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Table I. PReSenTaTIon of bCG lyMPhadenITIS (n)

Group	 		N	 						HIV	positive	 	 Needle	aspiration	 	 	 Primary		surgery

Uncomplicated			     16             10       9 (8 hIV+)       7 (2 hIV+)
Suppurative   7              5       3 (2 hIV+)       4 (3 hIV+)

Table II. CoMPlICaTIonS of bCG lyMPhadenITIS (n)

	 	 																											Anaesthesia	 	 	 			Wound									Wound								Postperative
Group	 N												HIV	postive											difficulties										Difficult	surgery	 dehiscence						sepsis													sinus

Primary surgery      11                   8                           6                          5                     5                   5                   2
fna determined      12                10                       n/a                      n/a                     1                   1                   0

NA = needle aspiration.

fig. 1. arrows mark bCG scar and ipsilateral lymphadenopathy.
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extremely high (45.5%) in this group, with 18.2% developing 
postoperative cutaneous sinuses that required ongoing care.

The 14 patients treated by an initial conservative approach 
of aspiration were similar in age and co-existing disease sta-
tus (11/14 HIV positive), but had a much lower incidence 
of post-procedural complications (<5%).  Three of the 14 
patients (22%) had suppurative complications, of whom 2 
were HIV positive.  A further major advantage in this group 
was the fact that potentially difficult general anaesthesia was 
avoided. Only 1 patient developed slight wound sepsis.

discussion 
BCG has been shown to result in marked quantitative chang-
es in the T-cell subpopulations in peripheral blood of young 
infants10 and is generally regarded as being a safe and effec-
tive (approximately 75%)  means of prevention of disseminat-
ed TB, and possibly tuberculous meningitis.11 Complications 
may occur, however, and in a study of 6 125 infants,8 225 
BCG-related complications were reported (a complication 
rate of 36.61 per 1 000 vaccinations). The most frequently 
reported complications were regional lymphadenitis in 138 
(61.33%), local abscess in 48 (21.33%), localised ulcer in 
26 (11.56%), and keloid scarring in 12 (5.33%). In addition, 
a severely immunodeficient infant died from disseminated 
disease. 

The current problem arises from the fact that the relatively 
high complication rate of BCG vaccination has been com-
pounded by the high rate of HIV infection in areas of high 
prevalence and carries the greatest risk of disseminated BCG 
infection. What makes the situation even more complicated 
is that the vaccine is administered before the HIV status of 
exposed infants can be determined and few infants show any 
symptoms. This has posed a problem in surgical decision 
making as HIV-positive patients carry a risk of underlying 
pathology. It is clear that the different presentations of BCG 
lymphadenitis (e.g. lymphadenopathy versus complicated 
suppurative BCG lymphadenitis) possibly require different 
types of management.

The problem of the best management of BCG lymphade-
nitis is by no means solved and may pose particular problems 
in surgical decision-making. It has been shown that sponta-
neous healing is possible,12 and there is a view that uncompli-
cated BCG lymphadenitis should be treated non-surgically as  
it usually resolves on its own. A number of studies12-16 have 
shown that tuberculostatics are ineffective in cases of local 
lymphadenitis and do not shorten healing time or complica-
tion rate. On the other hand, an initial wait-and-see approach 
of non-intervention has been shown to be less effective than 
NA and in the study by Banani and Alborzi17 aspirated nodes 
regressed in 58% versus 9% of controls by 2 months (and 
95% v. 65% at 6 months).

Our study confirms a high perioperative complication 
rate associated with primary surgical treatment of BCG 
lymphadenitis reported in the literature.17 This resulted in 
a change in policy in 2003, with satisfying results. Surgical 
incision or biopsy is therefore not recommended as the pri-
mary approach to BCG lymphadenitis because of the risk 
of persisting sinus formation18,19 and other complications. 
It may also carry additional significant anaesthetic risk. NA 
of BCG abscesses appears to result in a significantly better 
healing rate, in keeping with other studies,17 and appears 
to be the treatment of choice if the clinical presentation is  
uncomplicated. 

Where patients with a suspected BCG-regional axillary 
lymphadenitis are unaffected by HIV disease, the suggested 
management protocol should be based on an initial diagnos-
tic NA. We suggest that where lymph nodes are < 3 cm in 
size, the diagnostic NA should be followed by a wait-and-see 
policy, thus avoiding the use of ineffective tuberculostatics 
with the inherent problem of acquired drug resistance as 
well as avoiding potential surgically related complications. 
In patients with nodes > 3 cm in size, with a negative culture 
following aspiration and unresponsive to conventional ther-
apy, other concerns of underlying disease need to be taken 
into account in evaluating surgical intervention. 

HIV-positive patients appear to have a higher complication 
rate and carry the possibility of generalised BCG systemic 
infection.7 This study shows that the incidence of HIV disease 
was not higher in those treated by primary surgery, excluding 
any possible bias (Table I). Nor were there more HIV-positive 
patients in the complicated versus the uncomplicated group. 
It is clear that needle biopsy avoids many of the complica-
tions in the difficult HIV-positive patient group. HIV-positive 
children with suspected BCG-regional axillary lymphadenitis 
should have confirmation of the diagnosis of BCG lymphad-
enitis by culture of NA material, pus swab or gastric washout. 
The evaluation should include a chest radiograph to exclude 
the possibility of disseminated mycobacterial disease. If a 
positive BCG mycobacterium is cultured, initial treatment 
should be by means of appropriate tuberculostatics and sur-
gery should be avoided and reserved for complicated patients 
and cases where diagnostic doubt exists. 

NA has a number of advantages over primary surgery. 
Firstly, it facilitates histological examination and confirma-
tion/exclusion of the diagnosis. Secondly, it reduces healing 
time.17 Surgical intervention might be indicated when NA 
has failed and complications ensue. This study shows that 
this is uncommon if NA is performed out through adjacent 
normal skin. Secondly, a case can be made for surgery in 
matted or multiloculated lymph nodes.17 Thirdly, surgery will 
be required if a suppurative lymphadenitis has already perfo-
rated and resulted in sinus formation.18,19

The problem of the best management of BCG lympha 
denitis is by no means completely solved and a prospective 
study of HIV-positive children with suspected BCG-regional 
axillary lymphadenitis is currently being conducted at our 
institution.

REFERENCES

  1.     Marshall JB. Tuberculosis of the gastrointestinal tract and peritoneum. 
Am J Gastroenterol 1993; 88: 989-997. 

  2.     Johnson CAC, Hill ID, Bowie MD. Abdominal tuberculosis in children. S 
Afr Med J 1987; 72: 20-22.  

  3.    Fourie PB. BCG vaccination and the EPI. S Afr Med J 1987; 72: 323-
326.  

  4.     Kabra SK, Lodha R, Seth V. Some current concepts on childhood tuber-
culosis. Indian J Med Res 2004; 120: 387-397. 

  5.     Schaaf HS, Beyers N, Gie RP, et al. Respiratory tuberculosis in childhood: 
the diagnostic value of clinical features and special investigations. Pediatr 
Infect Dis J 1995; 14: 189-194. 

  6.    Hesseling AC, Schaaf HS, Victor T, et al. Resistant Mycobacterium bovis 
Bacillus Calmette-Guerin disease: implications for management of Bacil-
lus Calmette-Guerin disease in human immunodeficiency virus-infected 
children. Pediatr Infect Dis J 2004; 23: 476-479.  

  7.   Hesseling AC, Marais BJ, Gie RP, et al. The risk of disseminated Bacille 
Calmette-Guerin (BCG) disease in HIV-infected children. Vaccine 2007; 
25: 14-18. 

  8.   Daoud W. Control of an outbreak of BCG complications in Gaza. 
Respirology 2003; 8: 376-378. 

  9.   Deeks SL, Clark M, Scheifele DW, et al. Serious adverse events associated 
with bacille Calmette-Guerin vaccine in Canada. Pediatr Infect Dis J 2005; 
24: 538-541. 

VOL 46, NO. 2, MAY 2008   SAJS

Pg 52-55.indd   54 6/2/08   10:04:20 AM



SAJSARTICLES

 55

10.    Tastan Y, Arvas A, Demir G, Alikasifoglu 
M, Gur E, Kiray E.  Influence of Bacillus 
Calmette-Guerin vaccination at birth and 
2 months of age on the peripheral blood 
T-cell subpopulations (gamma/delta and 
alpha-beta T cell). Pediatr Allergy Immunol 
2005; 16: 624-629.  

11.     Kumar R, Dwivedi A, Kumar P, Kohli N. 
Tuberculous meningitis in BCG vaccinated 
and unvaccinated children. J Neurol Neuro-
surg Psychiatry 2006; 76: 1550-1554. 

12.     Baki A, Oncu M, Usta S, Yildiz K, Kara-
guzel A. Therapy of regional lymphadenitis 
following BCG vaccination. Infection 1991; 
19: 414-416. 

13.     Caglayan S, Yegin O, Kayran K, Timocin 
N, Kasirga E, Gun M. Is medical therapy 
effective for regional lymphadenitis fol-
lowing BCG vaccination? Am J Dis Child 
1987; 141: 1213-1214.  

14.     Kuyucu N, Kuyucu S, Ocal B, Tezic T. 
Comparison of oral erythromycin, local 
administration of streptomycin and placebo 
therapy for non-suppurative Bacillus Cal-
mette-Guerin lymphadenitis. Pediatr Infect 
Dis J 1998; 17: 524-525. 

15.     Noah PK, Pande D, Johnson B, Ashley D. 
Evaluation of oral erythromycin and local 
isoniazid instillation therapy in infants with 
Bacillus Calmette-Guerin lymphadenitis 
and abscesses. Pediatr Infect Dis J 1993; 12: 
136-139. 

16.     Close GC, Nasiiro R. Management of 
BCG adenitis in infancy. J Trop Pediatr 
1985; 31: 286. 

17.     Banani SA, Alborzi A. Needle aspiration 
for suppurative post-BCG adenitis. Arch 
Dis Child 1994; 71: 446-447. 

18.     Hengster P, Sölder B, Fille M, et al. Surgi-
cal treatment of Bacillus Calmette-Guerin 
lymphadenitis. World J Surg 1997; 21: 520-
523. 

19.     Cagalayn S, Afrikan A, Yaprak I, Aksoz K, 
Kansoy S. Management of suppuration in 
regional lymphnodes secondary to BCG 
vaccination. Acta Paediatr Jpn 1991; 33: 
699-702. 

SAJS   VOL 46, NO. 2, MAY 2008

Access the latest
international journals in 
your field of medicine 
Anytime, Anywhere! 

MEDICAL ELECTRONIC LIBRARY OF SOUTH AFRICA 

 titles include 
• American Journal or Surgery, Annals of Surgery, Annals of Surgi-

cal Oncology, Surgical Clinics of NA, World Journal of Surgery... 
• 1000+ international journal and 100+ international book titles 
• MD Consult 
• First Consult 
• Clinics of North America

SOUTH AFRICAʼS 
LEADING 
MEDICAL

INFORMATION
WEBSITE

 access is 
• Full text 
• Current and archived 
• Easy to use 
• Affordable
• Convenient
• Extensive and unparalleled 

Less than
R200 /

m
onth

Visit us at 
www.melisa.co.za

KEEP UP TO DATE WITH

For more info contact 
info@melisa.co.za

Pg 52-55.indd   55 6/2/08   10:04:20 AM


