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Abstract

Objective: To determine the efficacy of CT- guided transthoracic catheter drainage of intrapulmonary abscess
considering success rate versus complications.

Methods: This prospective study was carried out at radiology department of Al-Noor Specialist Hospital,
Makkah, Saudi Arabia, from 1.1.2003 to 31.12.2005. Nineteen patients were selected for CT guided
percutaneous drainage. Under CT guidance catheter placement was carried out using Seldinger
technique.

Results: Nineteen patients with lung abscess were selected for the percutaneous CT guided drainage.
Eight (42.105%) patients encountered no complications and lung abscess completely resolved with no
residual cavity. Five (26.31%) patients developed pneumothorax, which was the most common
complication of this study. These patients were kept under observation and followed-up by chest X-rays.
Three (15.78%) had mild pneumothorax, which resolved and needed no further management, while two
(10.52%) patients developed moderate pneumothorax and chest tube was inserted. Two (10.52%)
patients developed mild haemoptysis which resolved within two hours, hence, no further management
was required. Two (10.52%) patients had residual cavity and surgery was performed. Congenital cystic
adenomatoid malformation (CCAM) was found in both cases. Two patients out of nineteen patients
(10.52%) developed bronchopleural fistula and were operated. No mortality occurred during or after the
procedure.

Conclusion: CT allows optimal placement of catheter and hence enables safe and effective percutaneous
evacuation of lung abscess. The morbidity and mortality of patients with percutaneous catheter drainage is lower
than with surgical resection. Hence, CT guided drainage should be considered the first therapeutic choice in

most patients of lung abscess who do not respond to medical therapy (JPMA 59:703; 2009).

Introduction

Lung abscess is defined as a localized area of
liquefactive necrosis of the pulmonary tissue and formation of
cavities containing necrotic debris or fluid caused by microbial
infection.

Although 80-90 % of pyogenic lung abscesses are
now successfully treated with antibiotics,! occasionally
this conservative therapy may fail,2-4 which could be due
to the virulence of the responsible pathogens or failure
to achieve an adequate concentration of antibiotics
within the abscess cavity.l.56 Severe underlying lung
disease and decreased lung compliance may play a role in
the failure of an abscess cavity to drain spontaneously
and hence failure of medical therapy.l:5 Image guided
percutaneous catheter drainage of intrapulmonary air and
fluid collections is an alternative treatment option with
less morbidity and mortality than surgical resection of
intrapulmonary lung abscess of those patients who do not
respond to medical therapy. The use of CT allows
optimal characterization of intrapulmonary collection,
optimal catheter placement and enables safe and effective
evacuation.
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Materials and Methods

This prospective study was carried out at radiology
department of Al-Noor Specialist Hospital, Makkah, Saudi
Arabia, from 1.1.2003 to 31.12.2005. Nineteen patients were
selected for CT guided percutaneous drainage, which were
fulfilling the following inclusion criteria formulated for the
drainage of the lung abscess:

# Persistent sepsis 1 week after initiation of antibiotic therapy,
# The abscess was larger than 4cm, or

+ The abscess increased in size while the patient was on
medical therapy.”

Size of the lung abscess was 4-6 cm in 10 patients and
6-8 cm in 9 patients. Five patients had abscess at left lower
lobe, twelve patients at right lower lobe, one patient had it at
right middle lobe and one patient at lingular segment of left
upper lung. In 14 patients, abscess was peripherally located,
adjacent to pleura and in the rest deeply placed with
intervening lung in between.

Exclusion criteria of patients were:

When abscess contained thick viscous, organized tissue,
abscess was multiloculated and abscess had a thick
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noncollapsable wall.1:4.8,9
Technique:

Informed consent was obtained before starting the
procedure.

Before undertaking the procedure of drainage, CT chest
was performed to determine the site, size, wall characteristics
and relations of the lung abscess to adjacent lung parenchyma.

Drainage of the abscess was performed using Seldinger
technique.® Although direct puncture of the abscess cavity with
the single puncture trocar drainage system often saves time, the
Seldinger technique, with placement of catheter over a
guidewire, allows more control and may decrease the
complication rate.3.

Patient positioning and decision of site of catheter
placement was considered important for safe and successful
abscess drainage. Catheter was placed so that its tip was lying in
gravity dependent position.? Avoidance of normal lung can
prevent development of a bronchopleural fistula or
pneumothorax.8 Once the puncture site was cleaned and
anesthetized, 16 to 18-gauge lumbar puncture (LP) needle was
placed through the chest wall into the abscess cavity until pus or

air came out. Thiw was followed by introduction of a 0.035
guide wire through the needle and over the guidewire, tract was
dilated with dilators. Typically a 12F to 14F all purpose catheter
was inserted into the abscess cavity and secured in the place by
adhesive skin disc (Hollister, IL) or simply by suturing.8®
Catheter was connected to under water drainage system, and to
continuous wall suction at 20 to 30 cm H20. Decompression
was achieved slowly to avoid rupture of a vessel or a Rasmussen
pseudoaneurysm was incorporated in the abscess wall.10

Periodic irrigation of the catheter with 5 to 15 ml of
saline was done if pus was thick to facilitate its drainage.39

Repeat selected axial images were taken of CT scan to
confirm the correct catheter placement. Following the
procedure, a chest radiograph was obtained as a baseline X-
ray to enable follow-up comparison. Catheter was left in place
until drainage (fluid or air) stopped. Patients were followed till
complete closure of abscess cavity or decision of surgery was
taken because of either bronchopleural fistula formation or
due to non closure of abscess cavity.

Results

Nineteen patients with lung abscess were selected in

Figure-1: 9-year-old boy with left lung abscess. He had persistent fever 1 week after institution of systemic antibiotic and postural drainage. [A] Chest PA, [B&C] Axial CT scan
mediastinal and lung window shows large abscess with air-fluid level almost filling the left hemithorax. [D] CT after percutaneous drainage shows immediate decrease in fluid
and size of lung abscess. The patient had a rapid symptomatic response to abscess drainage. [E] Follow up Chest PA and left lateral 3 days after the procedure show almost
complete drainage of the fluid. [F] CT scan 4 weeks later and after catheter removal, show residual cavity with re-expansion of the lower lobe.
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Figure-2: 39-year-old male with lung abscess and failed medical treatment. [A] Chest PA and left lateral, [B] Sequential axial CT slices, shows multilocular abscess with double
air-fluid level. [C] CT scan after catheter placement show rapid decompression of the abscess cavity and reduced fluid content. [D] 2nd day follow up chest PA and left lateral
show decreased abscess cavity and fluid content. Patient had marked clinical improvement with rapid defervescence. [E] Follow up CT scan show catheter tip outside the cavity
(curved arrow) for which CT guided re-positioning is done.

Table: Complications occurring in 19 patients undergoing ct guided transthoracic catheter drainage of intrapulmonary abscess.

S No Number of patients Complications occurring during the procedure Further management needed
1 8 None -

2 3 Mild Pneumothorax -

3 2 Moderate Pneumothorax Tube thoracostomy

4 2 Bronchopleural Fistula Surgery

5 2 Residual Cavity Surgery*

6 2 Minor Hemoptysis -

*Pathological examination revealed CCAM in both cases.

this study for the percutaneous CT guided drainage. Their
age range was 5-70 years. They were 14 males and 5
females. Out of these nineteen patients, eight patients
(42.105%) developed no complications during or after the
procedure, and lung abscess was completely resolved with
no residual cavity.

Five out of nineteen patients (26.31%) developed
pneumothorax. These patients were kept under
observation and followed-up by chest X-rays. Three of
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them (15.78%) had mild pneumothorax, which resolved
and needed no further management, while two patients
(10.52%) developed moderate pneumothorax and chest
tube was inserted, and these two patients were those who
had deeply placed abscesses and normal lung tissue had to
be traversed to acquire access to the abscess cavity.
Patients with small and stable pneumpthoraces were
safely observed on bed rest with administration of
supplemental oxygen.
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Figure-3: 45-year-old male with right lung abscess and failed medical treatment. [A] Chest PA and right lateral show cavitory lesion with air-fluid level in right lower lobe
associated with pleural effusion. [B] Axial CT scan before and after catheter placement. The pleural effusion was loculated. [C] Follow up Chest PA showed completely drained
fluid and marked resolving of the abscess cavity.
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Figure-4: 5-year-old girl with right sided lung abscess. [A] Chest PA, [B] Axial CT scan show large multilocular cavitory lesion with air-fluid level occupying right hemithorax.
[C] Follow up chest AP and lateral show residual air-fluid level with catheter in place. Patient's symptoms were completely resolved. [D] Follow up CT scan after 6 months
show persistent residual cavity with re-expansion of the upper lobe. An underlying congenital lesion was suspected for which surgery was performed and revealed congenital
cystic adenomatoid malformation.

Two out of nineteen patients (10.52%)
developed mild haemoptysis, which resolved within
two hours, hence, no further management was
required.

Two patients (10.52%) had residual cavity left and
surgery was performed in both cases. Both of these cases were
identified as congenital cystic adenomatoid malformation
(CCAM).

In eleven out of nineteen patients, complete
resolution of abscess cavity occurred in 4 weeks,
whereas in four patients it took 5 weeks. In two patients
abscess cavity persisted till 8 weeks till they were
operated and histopathological examination of the
excised tissue revealed congenital cystic adenomatoid
malformation. Two (10.52%) out of nineteen patients
developed persistent empyema, not resolving by pleural
catheter drainage. These patients were ultimately
operated and found to have bronchopleural fistula
formation (Figures 1 to 4). No mortality occurred during
or after procedure.

Table summarizes the final results of percutaneous CT-
guided drainage of lung abscesses in 19 patients.

Discussion

Lung abscess usually are caused by anaerobic
bacteria and typically occur after aspiration. Consequently,
they are seen more commonly in patients with altered levels
of consciousness, seizures, gastro-esophageal dysmotility
and poor dental hygiene.3:® Most lung abscesses in
paediatric patients are believed to develop secondary to
bacterial pneumonia. Other predisposing factors for
development of a lung abscess include, immunodeficiency
or immunosuppression state caused by viral infection,
severe systemic illness or steroid therapy. Less common
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causes are cystic fibrosis, a-1 antitrypsin deficiency,
anaesthesia and dental surgery.!!.12 Medical therapy is the
initial treatment and is curative in most patients.3:13 Surgical
or percutaneous drainage is required in 11% to 21% of
patients with lung abscess who fail to respond to medical
therapy.14.16

Image guided percutaneous catheter drainage is
an alternative to traditional surgical management of
lung abscess, and is safe and effective with less
morbidity and mortality than surgical resection.8:17.18
Other advantages are rapid clinical and radiological
improvement of pyogenic abscess which may avoid
complications that can occur with prolonged and
conservative treatment.!-8

Percutaneous drainage of abscess is recommended
when the patient has persistent sepsis 1 week after initiation
of antibiotic therapy, the abscess is larger than 4cm or the
abscess increases in size while the patient is on medical
therapy.” Size of the abscess is considered one of important
criteria while deciding the choice of therapy and larger
abscess size was shown to be associated with poorer
prognosis and increased morbidity and possibly
mortality. 19,20

Lung abscess may be drained using fluoroscopy or
ultrasound guidance, but CT guidance was preferred in
this study. Reasons being, CT is usually performed in all
patients with lung abscess before transthoracic placement
of the drainage catheter.3.8:13 CT is useful in evaluation of
the intrathoracic abnormality and helps differentiate it
from necrotizing pneumonia. This is important because
catheter drainage of necrotizing pneumonia has proved to
have a higher complication rate like bronchopleural
fistula and pneumothorax.2! CT is optimal in determining
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the wall thickness of an abscess, contents of an abscess
and its relationship to the adjacent lung and pleura. More
over, any obstructing foreign body or endobronchial
neoplasms can also be visualized. Before considering the
failure of medical therapy and the need of percutaneous
transthoracic drainage it is important to rule out
bronchial obstruction and bronchogenic malignancy as
these are indications of surgical resection.22:23 Follow-up
CT studies after placement of percutaneous catheter
allow optimal assessment of the adequacy of pus
drainage and help in determining whether an additional
catheter is required.8

In this study Seldinger technique was used, but in
literature both Seldinger and Trocar techniques have been
used. Relating to relative safety there is no published
study that has analysed which of the two techniques is
safer for draining lung abscess. Erasmus et al.? seem to
favour Seldinger technique, stating that although direct
puncture of the abscess cavity with trocar drainage system
often saves time, the Seldinger technique with placement
of catheter over guide wire allows more control and
decreases the likelihood of complications. Van
Sonnenberg et al® have also cautioned that trocar
technique may be quite safe, using it, nevertheless may
cause higher incidence of undesirable trauma to the lung.
Klein JS et al?® have discussed medico-legal aspects of
death occurring in a 25 year old patient, 4 days after
trocar guided drainage of lung abscess. On the other hand
proponents of the trocar method such as Silvermann et
al24 believe that the trocar method is superior as exchange
of guidewire and dilators during Seldinger technique
increases the likelihood of pneumothorax and advancing
catheter intercostally through thickened pleura can cause
buckling and kinking of guidewire and catheter. Hence
the choice of technique is made by the specific radiologist
performing the procedure.

Duration of complete closure of cavity is variable and
has been reported to occur as early as 4 days’ or as long as 12
weeks,2 but usually it takes 4 to 5 weeks!-3:10 as occurred in
our study.

Keeping in view the complications which occurred
during or after the procedure, most of them were minor
and required no further management which means that
success rate of this procedure is 78.94% and these
patients were saved from surgery. No mortality occurred
during or after the procedure. These results are
comparable to the the results of largest series published to
date. Van Sonnenberg et al,® reported successful CT
guided percutaneous lung abscess drainage in 19 patients,
and surgery was avoided in 16 patients (84% success
rate), surgery was performed in three patients because of
adjacent organized pleural tissue that could not be drained
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via percutaneous catheters. Complications that occurred
in Van Sonnenberg study were haemothorax (occurred in
one patient, who required chest tube for drainage),
clogging of catheter (occurred in two patients, who
required catheter exchange) and transient elevation of
intracerebral pressure (one patient).

Procedure related complications could be avoided
preferring Seldinger technique than Trocar.25 Puncture site
should be chosen so that needle and catheter should
traverse contiguous abnormal lung and pleura to reach
abscess and avoidance of normal lung can prevent
development of  bronchopleural fistula or
pyopneumothorax.8

Failure of the percutaneous drainage can occur
when the abscess contains viscous, organized tissue,
is multiloculated or has thick noncollapsable walls,
hence it was selected as the exclusion criteria.l:4.8.9
Persistent aspiration can also result in failure of the
procedure26 hence when clinically suspected, barium
swallow can be performed before procedure to
prevent failure.

References
1. Wali SO, Shugaeri A, Samman YS, Abdelaziz M. Percutaneous
drainage of pyogenic lung abscess. Scand J Infect Dis 2002; 34:
673-9.
2. Shim C, Santos GH, Zelefsky M. Percutaneous drainage of lung
abscess. Lung 1990; 168: 201-7.
3. Klein JS, Schultz S, Heffner JE. Interventional radiology for the chest:

Imag-guided percutaneous drainage of pleural effusion, lung abscess,
and pneumothorax. Am J Roentgenol 1995; 164: 581-8.

4, Kosloske AM, Ball WS Jr, Butler C, Musemeche CA. Drainage of
pediatric lung abscess by cough, catheter or complete resection. J
Pediat Surg 1986; 21: 596-600.

5. Vainrub B, Musher DM, Guinn GA, Young EJ, Septimus EJ, Travis LL,
et al. Percutaneous drainage of lung abscess. Am Rev Respir 1978;
117: 153-60.

6. Mwandumba HC, Beeching NJ. Pyogenic lung infections: factors for
predicting clinical outcome of lung abscess and thoracic empyema.
Curr Opin Pulm Med 2000; 6: 234-9.

7. Rice TW, Ginsberg RJ, Todd TR: Tube drainage of lung abscess. Ann
Thorac Surg 1987; 44: 356-9.

8. VanSonnenberg E, D' Agostino HB, Casola G, Wittich GR, Varney RR,
Harker C. Lung abscess: CT guided drainage. Radiology 1991; 178:
347-51.

9. Jeremy J. Erasmus, MD, et al. Percutaneous management of
intrapulmonary air and fluid collections. RCNA 2000; 38: 4.

10. Ghaye B, Dondelinger RF. Imaging guided thoracic interventions.Eur
respir J 2001; 17: 507-28.

11. Asher MI, Leversha AM. Lung abscess. In: Chernick V, Boat TF,
Kendig EL. Kendig's Disorders of the Respiratory Tract in Children.
6th ed. Philadelphia: WB Saunders Co 1998; pp 552-60.

12. Uzuner N, Babayi?it A, Pinar A, Cakmakci H, Goktay Y, Karaman O,
et al. Lung Abscess in a Child Unresponsive to Antibiotic Therapy.
Turkish Respir J 2003; 4: 88-90.

13. Yang PC, Luh KT, Lee VC, Chang DB, Yu CJ, Wu HD, et al. Lung
abscesses: US examination and US guided transthoracic aspiration.
Radiology 1991; 180: 171-5.

14. Chidi CC, Mendelsohn HJ. Lung abscess. A study of the results of
treatment based on 90 consecutive cases. J Thorac Cardiovasc Surg
1974; 68: 168-72.

708



20.

21.

709

Estrera AS, Platt MR, Mills LJ, Shaw RR. Primary lung abscess. J
Thorac Cardiovascu Surg 1980; 79: 275-82.

Hogan JL, Hardy JD. Lung abscess revisited. A survey of 184 cases.
Ann Surg 1983; 197: 755-62.

Mengoli L. Giant lung abscess treated by tube thoracotomy. J Thorac
Cardiovasc Surg 1985; 90: 186-94.

Snow N, Lucas A, Horrigan TP. Utility of pneumonotomy in the
treatment of cavitory lung disease. Chest 1985; 87: 731-4.

Hirshberg B, Sklair Levi M, Nir Paz R, Ben-Sira L. Factors predicting
mortality of patients with lung abscess. Chest 1999; 115: 746-50.
Harber P, Terry PB. Fatal lung abscesses: review of 11 years'
experience. South Med J 1981; 74: 281-3.

Hoffer FA, Bloom DA, Colin AA, Fishman SJ. Lung abscess versus
necrotizing pneumonia: implications for interventional theraphy.

22.

23.

24.

25.

26.

Pediatr Radial 1999; 29: 87-91.
Stavas J, vanSonnenberg E, Casola G, Wittich GR. Percutaneous
drainage of infected and non-infected thoracic fluid collections. J
Thorac Imaging 1987; 2: 80-7.
Yellin A, Yellin E O, Liberman Y. Percutaneous tube drainage: the

treatment of choice for respiratory lung abscess. Ann Thorac Surg
1985; 39:266-7.

Silverman S G, Mueller P R, Saini S, Hahn PF, Simeone JF, et al.
Thoracic empyema: management with image-guided catheter drainage.
Radiology 1988; 169: 5-9.

Mueller PR, Berlin L. Complications of Lung Abscess Aspiration and
Drainage. Am J Roentgenol 2002; 178: 1083-6.

Ha H, Kang M, Park J, Yang WJ, Shinn KS, Bahk YW. Lung abscess.
Percutaneous catheter therapy. Acta Radiol 1993; 34: 362-5.

J Pak Med Assoc



