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Abstract

Background: Enterogenic empyema is an uncommon complication of colobronchial fistula (CBF). We reported a
case of enterogenic empyema patient after surgery for CBF.

Case presentation: A 66-year-old gentleman presented with persistent fever and repeated hemoptysis for 8

months. Computed tomography of the thorax confirmed the presence of a consolidation mass located in the right
middle lobe and an air space near the right rib angle. During exploration, CBF was found. The patient underwent

right middle and lower lobectomy together with closure of colonic and diaphragmatic perforation. The colon
closure and diaphragm closure ruptured after surgery, leading to enterogenic empyema. Adequate drainage,
sustained high protein diet, and antibiotic treatment eventually resulted in full recovery.

Conclusion: This is the first report of enterogenic empyema complicating CBF.
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Introduction

The fistula between the respiratory and digestive systems
is uncommon and needs to be diagnosed in time be-
cause of the severe clinical outcome. The commonest
fistula between the respiratory system and digestive tract
is tracheal esophageal fistula. Colobronchial fistula
(CBF) is rare [1]. There were only 37 cases reported in
the past. CBF’s generally present with complicated clin-
ical features and the diagnosis is often delayed. Usually,
it is the complication of previous surgery resulting in the
connection between the chest cavity and the digestive
tract. Systemic investigation to improve the diagnosis
and treatment strategy is needed to manage this compli-
cated problem.
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In this study, we report an enterogenic empyema com-
plicating surgery to treat a CBF which presented as a
lung abscess.

Case presentation

A 66-year-old man was admitted to our hospital for re-
peated hemoptysis accompanied by fever for 8 months.
A large amount of bloody purulent sputum was coughed
out at the beginning, followed by brown pus. The largest
amount was about 100 ml. He denied chest pain or dys-
pnea. The patient took amoxicillin and oral hemostatic
drug and the symptoms were relieved. However, the
symptoms recurred and gradually worsened. He was ad-
mitted to another hospital and received antibiotic ther-
apy with levofloxacin and imipenem. His relevant past
medical history included cholecystectomy for gallstone 5
years ago.

On admission, he had a temperature of 37.0 °C, heart
rate of 80 beats per minute, blood pressure of 120/70
mmHg, and an oxygen saturation of 95% on room air.
Physical examination revealed no positive sign. Chest
CT scan demonstrated a consolidative mass located in
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inflammation in the bilateral lower lobes and mediastinal lymphadenopathy

Fig. 1 Chest CT scan of the patient on first admission. It was showed a consolidative mass located in the right middle lobe, together with scattered

the right middle lobe, together with scattered inflamma-
tion in the bilateral lower lobes and mediastinal lymph-
adenopathy (Fig. 1). The patient received ceftriaxone
and moxifloxacin intravenously with no improvement.
Bronchoscopy exhibited no evidence of tumor or tuber-
culosis (Fig. 2). Percutaneous lung puncture found in-
flammatory and tissue cells, and puncture fluid grew
Escherichia coli. Pulmonary abscess was diagnosed and
the antobiotic was changed to biapenem according to
the drug sensitivity result (Table 1). The condition im-
proved and the patient was discharged.

However, the patient presented with hemoptysis again
2 months later but he refused surgery. So, he received
right middle lobe arterial embolization. Digital substrac-
tion angiography showed a right bronchus common

Fig. 2 Bronchoscopy examination of the patient on first admission.
It was demonstrated no evidence of tumor or tuberculosis

bronchial artery (canal-like expansion of right bronchial
artery and right middle lobe pulmonary artery), a left
and right common bronchial artery, and abnormal right
inferior phrenic artery (tumor-like expansion at the traf-
fic of right inferior phrenic artery and right middle lobe
pulmonary artery).

Three months later, the patient suffered from
hemoptysis again with about 1000 ml a day. Since conser-
vative treatment failed, the patient agreed to right middle
and lower lobectomy by open surgery. During the oper-
ation, the middle lobe was found to adhere to the dia-
phragm. However, when the adhesion was removed, a
hole was observed on the diaphragm and colonic perfor-
ation was seen. The colon and the diaphragm were closed
by suturing separately. Pathology demonstrated broncho-
genic cysts with epithelial squamous hyperplasia. In
addition, intestinal epithelium was found on the adhesion
of middle lobe with diaphragm (Fig. 3). Three days after
operation, turbid stool like fluid drained out from the
chest tube (Fig. 4), and the patient developed continuous
fever and increased white blood cell. Enterogenic empy-
ema was diagnosed and emergent surgery found the
diaphragm repair ruptured. Considering the pus was de-
rived from the colon, a jejunostomy and empyema drain-
age was performed. The pus in the chest cavity was
removed and a drainage tube was put into the colon from
the chest cavity (Fig. 5). Blood culture grew Staphylococ-
cus aureus, and he received imipenem and piperacillin/
tazobartan alternately upon drug sensitive results (Table 2).
The right lung re-expanded after surgery and no drainage
came out from the colon tube.

Three weeks later, there was air leak from the chest
tube again and CT scan showed bronchopleural fistula
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Sample type Test result Antibiotics Detection Drug sensitivity

Puncture fluid Escherichia coli Amoxicillin clavulanic acid S 8
Amikacin S <=2
Ceftazidime R >=64
Cefepime R >=32
Cefoperazone sulbactam I 32
Ceftriaxone R >=64
Cefuroxime axetil R >=64
Cefuroxime R > =64
ESBL test P Pos
Ertapenem S 0.25
Cefoxitin R 32
Imipenem S 0.5
Levofloxacin R >=8
Piperacillin tazobactam S 16
Compound sulfamethoxazole R >=320
Tigecycline S 2

(BPF) at the bronchial stump (Fig. 6). A rib bed drainage
was performed since the visceral pleura was adhered to
the lung tissue. Together with large amount of protein
intake, the BPF closed in 3 months and all the chest
tubes were removed.

Nine months after the first operation, enteroscopy
demonstrated disuse colitis without other digestive tract
pathology. The patient underwent right hemicolectomy
and closure of ileostomy (Fig. 7). The pathology reported
chronic inflammation without evidence of Crohn’s dis-
ease. He was doing well when he was seen in clinic 2
months after the last surgery.

Conclusion

CBF is an uncommon problem with complicated eti-
ology and clinical presentations. Inappropriate treatment
of CBF may result in severe complications. Here, we re-
port the first case of enterogenic empyema complicating
a CBF that presented as lung abscess. We hope to better
understand this disease and prevent the related
complications.

Any disease that can cause the direct or indirect con-
nection between lung tissue and colon may induce CBF.
Zhao et al. classified CBF into four types according to
the etiology and anatomy [1]. Among them, type I was

Intestinal
epithelial
tissue

Fig. 3 Intraoperative gross specimen of the right middle and lower lobes. Intestinal epithelial tissue was found in the middle lobe
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right chest cavity

Fig. 4 Postoperative empyema. a turbid stool like fluid drained out from the chest tube. b chest X-ray exhibited decreased transparency in the

most common that was CBF secondary to the adhesion
among colon, diaphragm, and lung. Both the colon and
lung directly adhere to the diaphragm and the fistula
forms between colon and lung through the diaphragm.
It may be caused by Crohn’s disease, pulmonary infec-
tion or abscess, iatrogenic intraperitoneal adhesions, co-
lonic cancer invasion, or pulmonary tuberculosis [2-6].
In this case, the patient suffered from sustained
hemoptysis and fever, while the infection was located in
the middle lobe, which was near the diaphragm. In gen-
eral, left sided CBF is more common because of the ex-
istence of liver in the right side. However, right side CBF
still exists in 20% [7]. Right sided surgery, such as hep-
atic resection, right nephrectomy, and right diaphrag-
matic surgery may increase the risk of right sided CBF.
Our patient had history of cholecystectomy 5 vyears

before, and maybe it contributed to the cause of his right
sided CBF.

CBF can produce both respiratory system and digestive
symptoms, of which the respiratory symptoms, such as
cough, chest pain, dyspnea, and hemoptysis, are more
common [8, 9]. Our patient showed no digestive symptom
before operation, further confirming this phenomenon.
The typical symptom for CBF is productive cough with
foul smelling sputum [10]. Our patient exhibited
hemoptysis, while the sputum maroon in color, indicating
the sputum may be mixed with stool. However, we did
not test the composition of the sputum.

The diagnosis of CBF is not easy clinically because
of the complicated pathogenesis and presentations.
Since CT scan was widely adopted to observe the pul-
monary infection status, it also can be used to

ray revealed re-expansion of the lung
A

Fig. 5 Purulent thoracic clear drainage. a intraoperative observation of the diaphragmatic hole connected to the colon. b postoperative chest X-
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Sample type Test result Antibiotics Detection Drug sensitivity

Blood Staphylococcus aureus Vancomycin S <=05
Linezolid S 1
Moxifloxacin R >=8
Compound sulfamethoxazole S <=10
Cefoxitin screening p Pos
Gentamicin R >=16
Levofloxacin R >=8
Clindamycin R >=4
Daptomycin S 0.5
Rifampin S <=05
Koalaranin S 2
Ceftolin S 1
Clindamycin-induced drug resistance N Neg
Penicillin R >=05
Oxacillin R >=4
Ergomycin R >=8

visualize the fistula. From the digestive system per-
spective, flexible colonoscopy is another valuable diag-
nostic method. A combination of radiological and
endoscopic evaluation may obtain a confirmation of
CBF. In our patient, CT scan showed an air space
near the right rib angle, suspecting the existence of
CBF. Meanwhile, sputum culture with positive intes-
tinal flora, such as Escbericbia coli, increased the sus-
picion of CBF [11]. This was reinforced by the
finding of Escbericbia coli in the culture of pulmonary
puncture sample.

The treatment of CBF is difficult and surgery may be
the only choice [12]. Sustained infection and digestive
problem result in an emaciated. Thus, antibiotic treat-
ment and total parenteral nutrition are essential to im-
prove the patient’s condition for surgical intervention. In
this study, our patient received various types of antibi-
otics resulting in drug resistance. While he was worried
about surgery, large amount of oral protein intake was
adopted to improve the nutritional status as no digestive
symptom was observed. For surgical strategy to manage
CBF, the involved colon and lung tissue need to be

Fig. 6 Chest CT scan on the 21th day after second operation. CT scan exhibited BPF on the right intermediate bronchus
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Fig. 7 Intraoperative observation of the fistula on the colon. Nine
months later, the patient received right hemicolectomy and closure

of ileostomy and doing well during follow-up

resected and reconstructed at the same time. The lung
and colon should be resected as little as possible for be-
nign CBF, whereas radical resection is needed for malig-
nant CBF. In our case, despite being of benign etiology,
the patient received bi-lobectomy because of sustained
severe infection and the worry of BPF. The colonic and
diaphragmatic openings were closed from the chest cav-
ity simultaneously. Unfortunately, the colonic and dia-
phragmic both ruptured after operation, leading to
enterogenic empyema. It has been suggested that the
ruptured colon cannot be sutured in the same period
with fistula resection because of the sustained infection.
On the other hand, the patient did not show any symp-
tom of peritonitis after empyema, indicating that the
enterocoelia may be also adhered, which may be caused
by cholecystectomy.

Despite rapid progress in medicine, the mortality of
CBF has not decreased significantly [13]. Our patient
also developed BPF but he recovered upon adequate
drainage, sustained high protein diet, and antibiotic
treatment, confirming an effective therapy. The patient
finally was cured after reconstructing the digestive tract.

In conclusion, CBF is a rare disease with complicated
clinical presentations. It may induce enterogenic
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empyema after one stage thoracic surgical repair. Ad-
equate drainage, high protein diet, and antibiotic treat-
ment are good strategy for its therapy.

Abbreviations
CBF: colobronchial fistula; BPF: bronchopleural fistula; CT: computed
topography

Acknowledgements
No.

Authors’ contributions

Yong Yang wrote the manuscript and participate in patient management.
Jinghu He, Wei Wang, Ang Li, Hantao Wang, and Liang Duan performed the
operation. Gening Jiang interpreted the patient data. Liang Duan provided
the concept and performed manuscript revision. The authors read and
approved the final manuscript.

Funding

This work was supported by the National Natural Foundation of China grant
81500060 and Tongji University Youth Excellent Talents Training Action Plan
grant 2016KJ069.

Availability of data and materials
The datasets analyzed during the current study was available from the
corresponding author on reasonable request.

Ethics approval and consent to participate
This study was approved by the ethics committee of Shanghai Pulmonary
Hospital.

Consent for publication
The patient had signed informed consent for data publication.

Competing interests
The authors declare that they have no competing interests.

Received: 14 February 2020 Accepted: 25 June 2020
Published online: 23 July 2020

References

1. Zhao J,Ma N, Zhao Z, Lei J, Lu Q, Tian F, et al. Colobronchial fistula: the
pathogenesis, clinical presentations, diagnosis and treatment. J Thorac Dis.
2017,9(1):187-93.

2. El-Hag K, Renzulli P, Franzen D, Kohler M. Colobronchial fistula: a rare cause
of non-resolving pneumonia in Crohn's disease. BMJ Case Rep. 2018,2018:
bcr2018224408.

3. Takasugi H, Yoshida T, Nishino T, Goto M, Inoue S, Matsumoto D, et al.
Acase of advanced colon cancer arising from a colonic graft foran
esophago-bronchial fistula : a case report. J Med Investigation. 2019;66(1.2):
190-3.

4. Rodriguez AN, Diaz-Jimenez JP. Malignant respiratory-digestive fistulas. Curr
Opin Pulm Med. 2010;16(4):329-33.

5. Mercantini P, Virgilio E, Balducci G, Chieco PA, Romiti A, Di Rocco R, et al.
Duodenobronchial fistula arising from a necrotizing liver metastasis of right
colon cancer after systemic chemotherapy. Am Surg. 2010;76(12):1434-6.

6. MacKay GC, Howells J, Poon FW. Colobronchial fistula: a late complication
of childhood radiotherapy. Br J Radiol. 2006;79(938):170-2.

7. Kumar M, Chandra A, Kumar S. Right-sided diaphragmatic hernia
complicated with broncho-pleuro-colonic fistula presenting as fecoptysis.
BMJ Case Rep. 2011;2011:bcr0620114296.

8. Mercadal NR, Wiebke EA. Recurrent pneumonia and colobronchial fistula
from Crohn's disease: infliximab alters and simplifies surgical management.
Ann Gastroenterol. 2012;25(4):361-4.

9. Sahu SK, Singh NK, Singh S, Kumar A, Agarwal A, Bijalwan P, et al.
Colobronchial fistula: a rare cause of chronic cough. Natl Med J India. 2011;
24(6):345-6.

10. Kosugi K, Nishi T, lijima T, Tanimoto T. A case of Colobronchial fistula causing
foul-smelling sputum with a fecal odor. Intern Med. 2018,57(5):761-2.



Yang et al. Journal of Cardiothoracic Surgery

(2020) 15:181

Kim SY, Park SH, Lee SS, Oh ST, Choi KD, Kim AY. Diagnosis of
colopulmonary fistula by virtual colonoscopy. Gastrointest Endosc. 2008;
67(4):769-71.

Lozano M, Toscano E, Moreno De la Santa P, Varela A, Gonzalez L.
Laparoscopic resection of a colobronchial fistula in a patient with Crohn's
disease; a rare complication treated using a new approach. Cir Esp. 2009;
85(1):57-8.

Irving M. Colo-broncho-cutaneous fistula complicating traumatic
diaphragmatic rupture. J R Soc Med. 2001;94(5):258-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

