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ABSTRACT 

A 41-year-old female presented with a large anterior mediastinal mass adjacent to the heart. Biopsy demonstrated lym- 
phoma. Upon administration of chemotherapy, she developed cardiogenic shock requiring institution of extracorporeal 
membrane oxygenation (ECMO) as a bridge through her treatment. After one cycle of chemotherapy, ECMO was dis- 
continued and the patient completed her course of chemotherapy and recovered to hospital discharge. 
 
Keywords: ECMO; Lymphoma; Circulatory Support 

1. Introduction 

Large anterior mediastinal tumors are recognized causes 
of extrinsic airway and vascular obstruction. Sudden res- 
piratory and hemodynamic collapse are not uncommon, 
especially at the time of anesthesia induction. The use of 
extracorporeal membrane oxygenation (ECMO) has been 
described in such emergent settings to restore hemody- 
namic stability [1-5]. ECMO has also been used to sup- 
port patients with tumor lysis syndrome through chemo- 
therapy [6]. We describe the early institution of ECMO 
in a patient with cardiogenic shock during chemotherapy 
for an anterior mediastinal mass as a bridge through 
treatment of her underlying lymphoma. 

2. Case Report 

A 41-year-old woman with a history of Crohn’s disease, 
on infliximab and methotrexate immunosuppression 
treatment, presented to an outside institution with symp- 
toms of abdominal bloating, weakness, and dyspnea. She 
was afebrile, normotensive, tachycardic, and mildly hy- 
poxic. Laboratory testing revealed acute renal failure 
(creatinine 2.0 mg/dL-baseline 1 mg/dL). Transthoracic 
echocardiogram demonstrated a large mediastinal mass 
and a small pericardial effusion with no tamponade. Peri- 
cardial window was performed with return of a small 
amount of fluid. Pathology demonstrated diffuse large 
B-cell lymphoma. Follow-up computed tomography of 
the chest demonstrated a 13.3 cm anterior mediastinal 

mass involving the pericardium and great vessels. She 
was transferred to our institution for further care. 

Upon presentation to our institution, the patient was in 
mild respiratory distress. She was normotensive but tach- 
ycardic at 120 - 130 beats per minute, with diffuse pul- 
monary crackles, abdominal distension, prominent jugu- 
lar venous distention, and pedal edema. Transthoracic 
echocardiogram demonstrated an ejection fraction of 
75% - 80% and a 2.4 cm thick mass compressing the 
right ventricular outflow tract, with a small and under- 
filled left ventricle. Positron emission tomography re- 
vealed a 14 cm anterior mediastinal mass encasing the 
superior vena cava, anterior pericardium, and heart with 
a standard uptake value of 13.3 units as well as bilateral 
kidney involvement.  

On hospital day two, lymphoma specific chemothe- 
rapy was initiated with dexamethasone, etoposide, adri- 
amycin, and vincristine. Uric acid level was 10 mg/dL, 
potassium 5.0 mmol/L, and phosphate 5.1 mmol/L prior 
to this. Allopurinol and rasburicase were started for tu- 
mor lysis syndrome prophylaxis. Shortly after initiation 
of chemotherapy, new ST elevations in V2-V4, 1, and 
aVL and ST depressions in leads 2, 3, and aVF were 
noted. Transthoracic echocardiogram at this time demon- 
strated a reduction in ejection fraction to 35% with se- 
vere right and left ventricular hypokinesis. Arterial blood 
gas demonstrated severe metabolic acidosis with pH 7.18, 
pCO2 38 mmHg, pO2 81 mmHg, HCO3 14.2 mmol/L, 
and a base deficit of 14.2 mmol/L. Lactate was 6 mmol/L. 
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The patient was taken for emergent cardiac catheterize- 
tion, which demonstrated normal coronary anatomy with 
a left ventricular end diastolic pressure of 30 mmHg. The 
patient became cyanotic during the procedure and was 
intubated. An intraaortic balloon pump was placed. Upon 
arrival to the coronary care unit, the patient developed 
hypotension with a systolic blood pressure of 70/50 
mmHg and oliguria. Levophed 5 mcg/min and continu- 
ous venovenous hemodialysis were initiated and chemo- 
therapy was continued. Cardiogenic shock persisted with 
evidence of hypotension, organ hypoperfusion, acidosis, 
anuria, anasarca, and development of cool and pale ex- 
tremities. Repeat uric acid level was 3.3 mg/dL, potas- 
sium 5.4 mmol/L, and phosphate 8.8 mmol/L. 

In discussion with oncology, the patient’s prognosis 
was estimated to be good given appropriate therapy. 
However, hemodynamic compromise precluded conti- 
nued administration of chemotherapy and it was there- 
fore decided to initiate venoarterial ECMO to provide 
bridging hemodynamic support while chemotherapy was 
given time to take effect. The patient was taken to the 
operating room and administered 10000 U of intravenous 
heparin. The right femoral artery intraaortic balloon 
pump was percutaneously exchanged for a 15 french 
arterial cannula. A 5 french sheath was placed antegrade 
for ipsilateral limb perfusion. A 21 french venous can- 

nula was placed percutaneously via the left femoral vein 
into the superior vena cava under transesophageal echo- 
cardiographic guidance. ECMO support was initiated at 
2 - 2.5 L/min at approximately 3000 rotations per minute 
(rpm). Hypotension and acidosis resolved with discon- 
tinuation of vasopressor support.  

Over the next five days ECMO was continued with 
flows of 2.5 L/min at 2500 - 3000 rpms. Continuous ven- 
ovenous hemodialysis and chemotherapy were continued. 
Partial thromboplastin times were kept at 60 - 80 seconds 
with a continuous heparin infusion. After completion of a 
five day course of chemotherapy, ECMO was disconti- 
nued and the patient decannulated at the bedside. Hemo- 
stasis was achieved with manual pressure. Hemodyna- 
mics was stable upon explantation. Transthoracic echo- 
cardiogram revealed improvement in ventricular func- 
tion. 

Over the next several weeks, renal function returned 
with cessation of hemodialysis. Repeat positron emission 
tomography demonstrated a decrease in the size and 
metabolic activity of the mediastinal mass (Figure 1). 
The patient completed six cycles of chemotherapy with- 
out further cardiac compromise. The patient developed 
intermittent episodes of small bowel obstruction and 
pneumonia requiring tracheostomy and prolonged reco- 
very. She was eventually decannulated, with complete  

 
 Before chemotherapy After chemotherapy 

 

Figure 1. Positron emission tomography/computed tomography scanning before and after chemotherapy demonstrate a 1.5 
cm reduction in size and a decerase in standardized uptake value from 13.3 to 2.4 units. 

Copyright © 2013 SciRes.                                                                                WJCS 



B. WORKU  ET  AL. 125

 
restoration of cardiopulmonary and renal function. She 
was discharged to a rehabilitation facility on hospital day 
144.  

3. Discussion 

The indications for cardiac and pulmonary support via 
ECMO have been expanding at a rapid pace. Anterior 
mediastinal masses frequently require biopsy or resection, 
chemotherapy, and radiation as part of current diagnostic 
and therapeutic algorithms [7]. Induction of anesthesia in 
the setting of very large anterior mediastinal masses may 
result in acute cardiopulmonary decompensation requir- 
ing emergency measures. Proposed etiologies include air- 
way compression exacerbated by the loss of sponta- 
neous respiratory effort and accentuated compression in 
the supine position [1,8]. Severe V-Q mismatch has also 
been described as a result of simultaneous left bronchial 
and right pulmonary artery compression [2,3], as has 
more classic cardiac tamponade [4,5]. ECMO has been 
used in such catastrophic settings to support patients 
through their workup and chemotherapy with variable 
outcomes [1-5,8]. It has also been used to support pa- 
tients through chemotherapy in the setting of tumor lysis 
syndrome [6]. 

In the current report, we describe progressive cardio- 
genic shock likely secondary to either the acute effects of 
chemotherapy on a tumor compressing and/or infiltrating 
the myocardium, or tumor lysis syndrome, or a combina- 
tion of these. It is possible that preexisting spontaneous 
tumor lysis syndrome was exacerbated by chemotherapy 
administration. This patient would have likely succumb- 
ed to cardiac failure and subsequent multiorgan system 
failure in the absence of intervention. Lymphoma is 
known to be chemotherapy responsive. Our patient was 
rapidly decompensating at the time of chemotherapy ini- 
tiation. ECMO was thus instituted urgently to restore he- 
modynamic stability, to improve end-organ function, and 
to bridge the patient during untoward consequences of 
additional chemotherapy administration until the tumor 
burden could be reduced adequately. After one cycle of 
chemotherapy, ECMO was discontinued and the patient 
went on to finish a full course of chemotherapy without 
further cardiac events.  

In this patient, impending cardiac collapse was herald- 
ed by electrocardiographic changes, a sudden decrease in 
ejection fraction associated with an elevation in filling 
pressures, and metabolic acidosis with end organ mal- 
perfusion. ECMO allowed for prompt recovery of hemo- 
dynamics with maintenance of end organ function. This 

was likely due to its institution prior to complete hemo- 
dynamic collapse. Significant morbidity has been asso- 
ciated with the prolonged use of ECMO, including throm- 
botic and hemorrhagic complications. Timely institution 
prior to severe multiorgan failure allows for rapid wean- 
ing such that the patient can derive benefit from mecha- 
nical support while minimizing complications. 
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ABSTRACT 

This report describes a case of a 66-year-old male patient with accidental diagnosis of chronic contained rupture of an 
aortic aneurysm. Surgery was performed through a median laparotomy. A thick periaortic tissue with fibrosis and lym- 
phnodes covered the AAA. Immunohistochemical examination of the aneurismatic aortic wall revealed intense positi- 
vity for inflammatory markers and a large number of immunoglobulin G4 (IgG4) positive cells. The postoperative 
course was uneventful and patient was discharged in the fifth postoperative day. Patient was then followed periodically 
at the outpatient rheumatologic clinic. No adverse events occurred during 3 and 6 months follow up. Conclusion: Iden- 
tification of IgG4-inflammatory aneurysms as an expression of the IgG4-related systemic disease is essential both for 
clinical follow up and surgical and pharmacological treatment considering the possibility of aneurysm rupture and the 
involvement of other organs. 
 
Keywords: Inflammatory Aortic Aneurysm; IgG4-Related Systemic Disease 

1. Introduction 

This report describes a case of chronic contained rupture 
of an IgG4 related inflammatory aortic aneurysm that is 
treated surgically. 

2. Case Report 

A 66-year-old male patient with a clinical history of a 
solitary pulmonary nodule underwent a routine follow up 
with a thoracic CT scan. Since the patient had a previous 
diagnosis of renal colic, due to kidney stones, the CT 
scan examination was extended to the abdomen. In addi- 
tion, the patient also had a history of hypertension and 
smoking. The CT scan showed an infrarenal abdominal 
aortic aneurysm (AAA) of 42 × 40 mm (maximum di- 
ameter) with thick periaortic fibrotic tissue, especially on 
the left, lateral side. The aortic margins were poorly de- 
fined at the lower left and right posterior abdominal wall 
(Figures 1(a)-(d)). In addition, they appeared indistin- 
guishable from periaortic soft tissue lobulated masses 

that presented variable contrast enhancement. In particu- 
lar, ulceration of the posterior aortic wall was observed 
(Figures 1(c), (d)). Physical examination revealed ab- 
dominal tenderness, a pulsating periumbilical mass and 
moderate pain in the mesogastric region and at the lower 
quadrants, during deep palpation. Bilateral peripheral 
pulses were present. Blood pressure was 140/70 mmHg 
and laboratory exams showed haemoglobin levels to be 
17 g/dl; white blood cells were 9.600/l, D-Dimer was at 
1275 ng/ml, fibrinogen at 436 mg/dl, creatinine at 0.8 
mg/dl and CRP at 0.9 mg/dl. Both blood and urine cul- 
ture tests were negative. 

The CT scan and clinical examination findings sug- 
gested a chronic contained rupture of an AAA with few 
inflammatory features; therefore an urgent surgical ap- 
proach was decided upon, since an appropriate endo- 
vascular device was not available and the patient was at 
low risk for surgical complications  

Surgery was performed through a median laparotomy. 
There were no signs of hemorrhage in the peritoneum or 
in the retroperitoneum. A thick periaortic tissue with fi- 
brosis and lymphnodes covered the AAA. Once the  *Corresponding author. 

Copyright © 2013 SciRes.                                                                                WJCS 



E. TSOLAKI  ET  AL. 127

 

Figure 1. (a)-(d) Aortic margins appeared poorly defined in 
the lower left and right posterior abdominal walls; (c), (d) 
Periaortic soft tissue lobulated massed with variable con- 
trast enhancement and ulceration of the posterior aortic 
wall. 
 
aneurismal sac was opened, besides the presence of an 
organised thrombus, 3 different sites of rupture on the 
left and right lower posterior wall were discovered and 
appeared to contain blood clots. The AAA was repaired 
with a straight Dacron graft.  

Histological and immunohistochemical tests, together 
with culture tests, were performed on the aortic wall 
specimens in order to complete diagnosis. For conven- 
tional histopathological analysis, the sections were stain- 
ed with haematoxylin & eosin (H&E), according to rou- 
tine histological procedures and were observed with light 
microscopy. Immunohistochemical studies were com- 
pleted using specific antibodies to detect inflammatory 
pathogenic mechanisms typical of the aortic aneurism pa- 
thology. The specimens were processed using Novolik 
Reagents (NovoLinkTM Polymer Detection System, No- 
vocastra) according to the manufacturer’s instructions. 
Histological examination demonstrated the presence of 
intense inflammatory mononuclear infiltrate associated 
with lymphoid follicles. Immunohistochemical examina- 
tion of the aneurysmatic aortic wall revealed intense 
positivity for inflammatory markers such as CD34, CD44 
and Tryptase, especially in a specific area near the vasa 
vasorum. In addition, a large number of immunoglobulin 
G4 (IgG4)-positive cells were detected in the inflamma- 
tory infiltrates (Figure 2). Fungal and mycobacteria cul- 
ture tests, together with a fluorescent treponemal anti- 
body absorption test (FTA-Abs), were negative. 

The postoperative course was uneventful and the pa- 
tient was discharged in the fifth postoperative day. The  

 

Figure 2. ((a), (A)) Immunohistochemistry of the aneurys- 
matic aortic wall: E/E; (b), (B) Positive results for inflam- 
matory markers close to vasa vasourum area CD34; (c), (C) 
CD44; (d), (D) Tryptase; (e), (E) is showing a large number 
of immunoglobulin G4 (IgG4)-positive cells. Original im- 
ages were taken at 10 X. 
 
patient was then followed periodically at the outpatient 
rheumatologic clinic. No adverse events had occurred at 
the 3 and 6-month routine exams. 

3. Discussion 

Inflammatory aneurysms (IAAA) represent a subgroup 
of aortic aneurysms of controversial etiology and account 
for 5% - 10% of all cases of AAA. IgG4-related systemic 
disease (IgG4-RSD) is a disease of unknown pathogene- 
sis and is characterised by high serum IgG4 concentra- 
tions, sclerosing inflammation with numerous IgG4- 
positive plasmacytes, responsiveness to steroid therapy 
and occurrence (synchronous or metachronous) in multi- 
ple organs such as the pancreas [1], hepatobiliary tract 
[2], Salivary gland [3], lung, retroperitoneum [4] and 
others. IgG4-RSD usually affects middle-aged and elder- 
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ly patients, with a larger proportion of cases occurring in 
males. Vascular lesions represent another expression of 
the disease. Kasashima et al. [5,6] recently identified a 
subtype of inflammatory aortic aneurysms (IAAA) with 
clinicopathological features of the IgG4-RSD, charac- 
terised by aortitis, IgG4-positive plasmacyte infiltration 
at the aneurismatic aortic wall and obliterative phlebitis 
[7].  

Chronic contained rupture of an IgG4I-AAA is ex- 
tremely rare. As far as we know there is only one case in 
the literature describing a rupture of a paravisceral AAA 
related to IgG4 aortitis [8]. Interestingly, in our case the 
patient was completely asymptomatic both for AAA rup- 
ture and for any autoimmune disease and only the CT 
findings led us to suspect rupture, to therefore perform a 
semi-urgent treatment, and finally confirm the contained 
rupture. Surgical treatment allowed the histological and 
immunohistochemical examination of the aortic wall 
tissue, and revealed the inflammatory state of the aortic 
wall, consisting of intense inflammatory mononuclear 
infiltrates, associated with lymphoid follicles, and the 
presence of IgG4-positive plasmacytes. Such findings 
were suggestive of the subtype of IAAA related to the 
IgG4-RSD. Since there were no signs of involvement of 
other organs and the IgG4 plasma levels were low, no 
immunosuppressive pharmacological therapy was ad- 
ministered. However, considering that IgG4-RSD pro- 
gression may involve other organs and have a relaps- 
ing-remitting course, a closer follow up for this patient 
was established in order to control and prevent further 
complications of this systemic disease.  

4. Conclusion 

Identification of IgG4-inflammatory aneurysms as a sub- 
type of inflammatory aneurysms is essential for a pa- 
tient’s clinical follow up, considering the possibility of 
systemic involvement. 
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