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Abstract
Background
The management of Bacille Calmette-Guérin (BCG) vaccine-related regional lymphadenitis in infants is
still controversial. We present the results of surgical treatment for this condition.

Aim
To report our experience in the surgical management in infants with BCG vaccine-related regional
lymphadenitis.

Results
From January 2013 to June 2020, 65 patients with BCG vaccine-related regional lymphadenitis were
retrospectively reviewed. The patients included 55 boys and ten girls. Median age was 3.35 months
(5.83±8.17, IQR 3.35-5.1). The infants were all full-term with normal birth weight and received vaccination
in the first 24 h of life. All patients underwent surgical excision of the abscess and involved regional
lymph nodes, and tolerated anesthesia and the surgical procedure well. Postoperative seroma occurred in
20 patients (20/65). The effusion was aspirated with a fine needle. Sixty-four patients recovered
uneventfully. No anti-tuberculosis drugs were given postoperatively. Postoperative abscess recurred in
one case and re-operation was required one year later. Postoperative follow-up of three to 12 months
showed that all patients had a good outcome.

Conclusion
Surgical management of infantile BCG vaccine-related lymphadenitis is safe and effective with a low
recurrence rate and few complications. Surgical intervention shortened the treatment period and avoided
the use of anti-tuberculosis drugs. Surgeons should follow the natural course of this disease and be
cautious in choosing surgical treatment.

Highlights
1. BCG vaccine-related lymphadenitis, defined as the development of ipsilateral regional enlarged
lymph node following BCG vaccination, is considered as one of the most common complications
2. The use of anti-tuberculous drugs for infants may have a high incidence of the adverse effects.
Some authors have reported that oral erythromycin or anti-tuberculous drugs such as isoniazid
(alone or in combination with rifampin) for BCG lymphadenitis treatment have no significant effects
on both of suppurative lymphadenitis and ulceration.
3. Surgical management of infantile BCG vaccine-related lymphadenitis is safe and effective with a low
recurrence rate and few complications. Surgical intervention shortened the treatment period and

Page 2/12

avoided the use of anti-tuberculosis drugs. Surgeons should follow the natural course of this disease
and be cautious in choosing surgical treatment.

Introduction
The original strain of Mycobacterium bovis Bacille Calmette-Guérin (BCG) strain was first isolated by
Calmette and Guérin and used for immunization of tuberculosis in 1921[1, 2]. BCG was incorporated into
the Expanded Program of Immunization (EPI) by the World Health Organization (WHO) in 1974[3]. At
present, there are various strains of BCG vaccines in use around the world. BCG D2 PB302SⅡ A 10 strain,
a passage strain of BCG Danish 823 has been used in China since 1993[4]. BCG vaccination of infants
has reduced the risk of pulmonary tuberculosis by over 50%[3, 5]. However, local or systemic adverse
reactions related to BCG vaccination have been increasingly reported, such as regional lymphadenitis in
the axillary, supraclavicular or cervical area with suppuration[1,6−8]. The incidence of BCG vaccinationinduced lymphadenitis is approximately 2 to 5 per 1000 vaccinations[6, 9]. Some authors have reported
the results of non-operative management with anti-tuberculosis drugs for regional lymphadenitis and
abscess formation[10–14]. However, infants may have a risk of adverse reactions to anti-tuberculosis
medications[15, 16]. Surgical treatment of BCG vaccine-related regional lymphadenitis has been reported in
recent years[1, 17]. Thus, we report our experience in the surgical management of BCG vaccine-related
lymphadenitis in children.

Materials And Methods
Seventy-six patients with ipsilateral regional lymphadenitis following BCG vaccination were admitted to
our institute between January 2013 and June 2020. Sixty-five patients met the inclusion criteria, which
were as follows: (1) Accurate medical history of BCG vaccination and no history of close contact with
active tuberculosis; (2) All children, up to 5 years of age, presenting with BCG vaccine-related
lymphadenitis who had been given 0.1 mL of BCG vaccine intradermally at birth; (3) The clinical
manifestations were a painless mass with internal liquefaction in the lymphatic drainage area at the
inoculation side (mainly in the axillary, supraclavicular, chest wall area), or the involved skin, perforation,
or chronic sinus tract formation with fluctuant and enlarged lymph nodes in the above areas; (4) The
patients did not have immunodeficiency disease or generalized lymphadenopathy or non-specific
lymphadenitis; (5) Other contraindications for the surgical procedure. All the patients’ guardians were
informed regarding the details of the procedure and they provided a signed consent form. Age in months,
gender, gestational weeks, total leucocyte count (TLC), percentage of lymphocytes (LYM%), hemoglobin
(HB) level, chest X ray (CXR) findings, ultrasonographic findings, pathological findings, the time of suture
removal and hospital stay were recorded. Data were analyzed using Microsoft Excel 2020. Average (AVG),
median (M), standard deviation (SD), and interquartile range (IQR) were noted.

Operative treatment and postoperative management
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Fine-needle aspiration before surgery was performed to obtain pus for acid fast bacilli (AFB) and Gram
staining and culture. In the liquefied and erythema area, a dermatoglyphic shuttle-shaped incision was
made. The involved lymph node(s) with abscess were excised en bloc (Fig. 1). The blood vessel from the
involved lymph node(s) was ligated using an absorbable suture. After removal of the mass, the wound
cavity was flushed with isoniazid injection (50 mg in 5 mL sterilized normal saline). The incision was
sutured without drainage and bandaged with appropriate pressure. Histopathological examination of all
samples was performed. Dressing change was carried out on the second postoperative day. The skin
sutures were removed on the ninth to tenth postoperative day.

Results
Of 65 patients included, 55 (84.62%) were male and ten (15.38%) were female, and the male to female
ratio was approximately 5.5:1. All the infants were full-term with normal birth weight and received the
vaccination in the first 24 h of life. The median age at development of symptoms was 3.35 months (5.83
± 8.17, IQR 3.35–5.1, range, 1 to 52 months). The clinical course ranged from 1 to 60 days. Physical
examination revealed regional non-tender lymphadenopathy in the left axillary (Fig. 2), supraclavicular or
neck region. The median diameter of lymph nodes examined by ultrasonography was 2.2 cm (the mean
diameter was 2.25 ± 0.65 cm). Ulceration with discharge from the mass was present in three cases (5%).
A single region was involved in 63 cases (96.92%) and the left axilla was mainly affected (59/65, 90.77%
cases). The left axillary lymph node was involved in 61 cases (93.85%, included 59 cases in a single
region and 2 cases involving another region simultaneously). The left supraclavicular lymph node was
involved in three cases (4.62%). The left cervical lymph node was involved in one case (1.54%). The left
axillary and left supraclavicular lymph nodes were simultaneously involved in one case (1.54%).
Enlargement of the left axillary and subscapularis dorsi intramuscular lymph node were simultaneously
involved in one case (1.54%). No fever, night sweat, emaciation, or other symptoms were observed in
these patients. TLC was normal in 25 cases (38.46%) and increased in 40 cases (61.54%). LYM%
increased in all cases (100%) and HB level decreased in 26 cases (40%). Chest X-ray and ultrasound
examination were carried out in all patients. No lung lesions were found in any of the cases. A lumpy
high-density shadow was seen in the left armpit in eight cases (12.3%) by CXR. Ultrasonography
examination showed enlarged lymph node(s), the presence or absence of liquefaction indicating abscess
formation or proliferative lesions. Bacterial culture was negative in twenty-three cases (23/23). No acid
fast bacilli were noted on acid fast staining in twenty cases (20/20). Gram staining was negative in eight
cases (8/8). Pathological findings in all cases showed typical tuberculous granulomatous lesions in the
involved lymph nodes and abscess (Fig. 3). The existence of epithelioid cells, multinucleated giant cells,
and lymphocytic infiltration in the involved lymph nodes were consistent with BCG vaccine-related
lymphadenitis.
Seroma formation occurred in 20 patients postoperatively (20/65, 30.77%). The effusion was aspirated
with a fine needle approximately two to five times after strict disinfection. The wound was bandaged with
appropriate pressure. The incision healed with no complications in all cases. Sutures were removed on
the ninth or tenth day after surgery. The mean hospitalization time after surgery was 4 ± 1.62 days.
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No anti-tuberculosis drugs were given postoperatively in 65 cases. An involved lymph node was missed in
one patient. After receiving anti-tuberculosis drugs for 4 months, the patient underwent re-operation due
to frequent recurrence of the abscess for one year. The patient recovered uneventfully after the second
operation. All patients had a good recovery during the three to 12 months postoperative clinical follow-up.

Discussion
BCG is a live attenuated vaccine which is extensively used worldwide[2, 18]. BCG-associated adverse
events include injection site abscess and ulceration, BCG vaccine-related lymphadenitis, osteomyelitis
and disseminated BCG diseases[2, 19], which were classified into five categories, i.e., adverse event (AE),
adverse reaction (AR), severe adverse event (SAE), severe adverse reaction (SAR), and suspected
unexpected severed adverse reaction (SUSAR)[20]. BCG vaccine-related lymphadenitis, defined as the
development of ipsilateral regional enlarged lymph nodes following BCG vaccination, is considered to be
one of the most common complications[8, 18]. Regional and suppurative lymphadenitis were classified as
AR and if leading to hospitalization, they were classified as SAE[20].
The occurrence of BCG vaccine-related lymphadenitis is mainly due to improper vaccination, such as the
vaccinators' skills and experience, subcutaneous injection, excessive dose of BCG and residual virulence
of BCG strain, immunocompromised individuals, younger age, etc[5,21−23].
In Sadeghi-Shanbestari study, except for 2 cases who were under 3 years old, the rest were male and they
were less than one year old, and 48 infants with BCG lymphadenitis, within range of 2–62 months (9.9 ±
9.85) were selected[24]. In our study, except 5 cases that were within 4.4 years old, all of them were
younger than one year old, and 65 infants with BCG lymphadenitis, within range of 1–52 months (5.83 ±
8.17) were selected. The results were similar.
BCG vaccine-related lymphadenitis is classified into two forms: suppurative and non-suppurative.
Approximately 60% of non-suppurative lymphadenitis develops into suppurative lymphadenitis, the
affected lymph nodes show swelling and redness of the overlying skin, abscess formation (with
fluctuation), and eventually rupture and a sinus tract is formed[12, 19, 21]. In our study, BCG vaccine-related
lymphadenitis frequently involved the left axillary lymph node, followed by the supraclavicular lymph
node, and left cervical lymph node. Occasionally, lesions were observed in the left axillary and
supraclavicular lymph nodes or left axillary and left subscapular latissimus dorsi lymph nodes. Similar
results were reported by Bukhari[12]. As the injection site for the vaccine is usually located on the left arm,
BCG-related lymphadenitis occurred in the ipsilateral axillary, and even in the neck or back. Some experts
have reported that right axillary lymphadenitis occurs when the injection site is on the right arm[25].
Although several methods for the management of regional lymphadenitis with abscess formation have
been reported[1, 3, 7, 21], each method has advantages and disadvantages. Nowadays, the reported
methods include clinical observation, oral antituberculosis drugs, needle aspiration, incision and
drainage, and surgical excision of lymph nodes. Non-suppurative lymphadenitis (< 1 cm) is suitable for
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observation and in some cases may resolve spontaneously[5]. Some authors have reported that oral
erythromycin or anti-tuberculosis drugs such as isoniazid (alone or in combination with rifampin) for BCG
vaccine-related lymphadenitis treatment had no significant effects on both suppurative lymphadenitis
and ulceration. The use of anti-tuberculosis drugs in infants may lead to a high incidence of adverse
effects[7].
Needle aspiration with or without instillation of isoniazid or rifampicin can decrease the occurrence of
spontaneous rupture but does not debride the lesions[5, 21, 26, 27]. Surgical management of BCG vaccinerelated lymphadenitis has been reported to have fewer side effects and shorter treatment time[10, 13, 17, 28].
In the present study, 65 children with BCG vaccine-related lymphadenitis underwent excision of the
lesions en bloc, and most patients recovered uneventfully.
Postoperative seroma formation occurred in 20 patients (20/65, 30.77%), the effusion was aspirated
using a fine needle and the wound was bandaged with appropriate pressure after aspiration. The seroma
disappeared after two to five aspirations. Only one child required re-operation due to abscess recurrence.
The average length of hospital stay in our study was 9.32 ± 2.34 days (range: 4–17 days). Nazir et al[29]
found that of all the patients who received anti-tuberculosis drug treatment for one to nine months, fiftytwo children who presented with large fluctuant lymph nodes required a surgical procedure. However,
surgical management can shorten the duration of healing.
Although our study shows that surgical treatment of BCG vaccine-related lymphadenitis has many
advantages, we should also follow its natural course and be cautious in choosing surgical treatment. In
our experience, surgeons should pay more attention to the following steps. (1) large abscesses should be
aspirated before excision to avoid rupture and contamination of the wound; (2) the extent of the deep
tissues to be excised should be limited to the involved parts in order to protect the axillary vessels, nerves
and normal lymph nodes. In some cases, lesions may tightly adhere to the axillary sheath, and
electrocautery should not be used as underlying axillary vessels and nerves may be damaged; (3) before
suturing the incision, fluid and air should be removed and the wound bandaged with appropriate pressure
to decrease the risk of seroma formation.

Conclusion
Surgical management of infantile BCG vaccine-related lymphadenitis is safe and effective with a low
recurrence rate and few complications. Surgical intervention shortened the treatment period and avoided
the use of anti-tuberculosis drugs.

Abbreviations
BCG: Bacille Calmette-Guérin; EPI: Expanded Program of Immunization; WHO: World Health Organization;
TLC: total leucocyte count; LYM%: percentage of lymphocytes; HB: hemoglobin; CXR: chest X ray; AVG:
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event; AR: adverse reaction; SAE: severe adverse event; SAR: severe adverse reaction; SUSAR: suspected
unexpected severed adverse reaction.
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Figure 1
a. to expose the abscess (→) and involved lymph node (※). b. to dissect the involved lymph nodes (※). c.
the gross appearance of the excised specimen, abscess (→), lymph nodes (※). d. vertical section showed
that subcutaneous abscess cavity (→) and proliferative (Pro) and suppurative (Pus) lesions in the
involved lymph nodes (※).
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Figure 2
Swelling with regional reddish in the left chest wall and axillary.
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Figure 3
Surgical specimen illustrated that abscess formation (→) with involved lymph nodes (※) in the same
case of Fig.2.
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