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Abstract

Mediastinal Masses have always posed as a nightmare even for the skilful anaesthesiologists. The compression
effects, the proximity to major vascular and airway structures, the complex surgical approaches has altogether made
both the diagnostic and therapeutic procedures a high risk event. The scenario is more troublesome if the patient is
an infant or child. Here the anaesthesiologists has almost no information regarding ‘Position of airway rescue’ or
‘Position of maximum airway patency’ to which he can put the patient in case of any therapeutic misadventure
arising out of compressive effect of the mediastinal mass on the airway and/or great vessels once the patient is
induced or in the way of being induced for anaesthesia.

Keywords: Anaesthesia; Cardiovascular; Mediastinal mass; Thoracic
surgery

Introduction
In 1975 Bitter [1] described a case of respiratory obstruction

associated with induction of general anesthesia in a patient with
mediastinal Hodgkin’s disease. His case report was one of the first
described reports which drew the attention of the anaesthesiologists
towards the probability of unexpected sudden collapse of the patients
with mediastinal mass posted for elective surgery. Later with
advancement of imaging studies it was possible to appreciate sudden
respiratory and/or cardiovascular compromise in such a patient with a
fair accuracy. Modification of anaesthetic technique and introduction
of advanced airway management devices improved perioperative
outcome of these surgeries to such an extent that currently more
complex and less traumatic surgical approaches like VATS are gaining
popularity among the thoracic surgeons. These advances have shifted
the trends of respiratory complications in these patients towards the
early postoperative period rather than intraoperative period [2].

2010-2011 2011-2012 2012-2013

Open surgery/
Diagnostic
procedure

Total 3,453 3136 2895

Deaths 28 18 25

% 0.81 0.57 0.86

VATS Total 218 244 269

Deaths 4 2 1

% 1.83 0.82 0.37

Table 1: Mortality trends in surgery for mediastinal procedure in UK.
*Data from Society of Cardiothoracic Surgeons of Great Britain and
Ireland (SCTS) (2002–2005). Thoracic surgical register. Available at:
www.scts.org. Accessed 12/11/2014.

Anatomy
Anatomy of mediastinum has been described by the classic model

and Shields’ model. According to classic model [3], the mediastinum is
divided into four compartments: superior, anterior, middle, and
posterior. The anterior and superior compartments are continuous, so
combined to form antero-superior compartment. In 1972 Shields [4]
described an alternate model consisting of three-compartment:
anterior compartment, middle (or visceral) compartment and a
posterior compartment (paraventral sulcus).

Figure 1: Classic and Shields’ model for compartmentalization of
mediastinum.

All three compartments are bounded inferiorly by the diaphragm,
laterally by the pleural space, and superiorly by the thoracic inlet. The
anterior compartment is bounded anteriorly by the sternum and
posteriorly by the great vessels and pericardium.
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Classification of Anterior Mediastinal Mass
Lymphoma most common in pediatric age group.

Thymoma most common in adults (Table 3).

Anterior Visceral (middle) Paravertebral (posterior)

Thymus Pericardium/heart Sympathetic chain

Internal thoracic
vessels

Great vessels Proximal intercostal
nerve, artery, and vein

Internal thoracic
lymph nodes

Trachea Posterior paraesophageal
lymph nodes

Fat and connective
tissue

Proximal right and left
mainstem bronchi

Intercostal lymph nodes

Esophagus

Phrenic nerve

Thoracic duct

Proximal azygos vein

lymph nodes

Fat and connective tissue

Table 2: Components of mediastinal compartments as proposed by
Shields [4,5].

Clinical presentation
Patient may be asymptomatic initially. Chest pain and fullness is a

common presenting symptom. Lymphomas may present with history
of fevers, chills, night sweats and weight loss. Myasthenia may present
with muscle weakness, ptosis, diplopia. Palpitation, sweating,
tachycardia and thyrotoxic symptoms may be present in retrosternal
goitre. Symptoms may appear due to compressive effect or malignant
involvement of nearby structures. Severity of symptoms depends on:
size, site, consistency, nature, compressed structures etc. [6]. Tracheal
compression may manifest as cough, stridor, dyspnoea, orthopnoea,
postural dyspnoea, cyanosis, hoarseness or recurrent respiratory tract
infections. Compression of heart may result in dysrrhythmia, cyanosis
or syncope [6,7]. Venous return may be compromised by compression
or generalised increased intra-thoracic pressure by a large mass. In
some cases patient may present with SVC obstruction, characterised
by engorgement of the veins of the neck, right upper arm, chest wall
and oedema of neck, head and upper arm [8,9]. These cases may be
associated with malignancy [7,8], considered as high risk case
[10,11-14] and proper work-up is necessary before surgery. Kurata
[15] described a case of superior and inferior vena cava syndrome due
to intracaval and intracardiac extension of invasive thymoma.
Compression or malignant involvement of sympathetic chain may
manifest as Horner’s syndrome (ptosis, miosis, anhydrosis, apparent
enopthalmos, absence of pupillary dilatation on shading the eye and
abolition of ciliospinal reflex) [7]. Gradation of symptoms to mild,
moderate or severe depends on patients’ tolerance to supine position
[16]. Patients with severe symptoms will not voluntarily lie supine
even for a short duration [7,17].

Anesthetic management problems
Although the mediastinum has been described to be divided into

different compartments, the demarcation between the compartments
are arbitrary and a space occupying lesion from one compartment may
easily compress the structures of other compartments [16-18].

Neoplastic Infectious Vascular

1. Thyroid

Substernal goitre

Ectopic thyroid tissue

Acute descending
necrotizing mediastinitis-
Bacterial

Aneurysm of the aortic
arch with projection in
the anterior mediastinum

2. Thymus

Thymic hyperplasia

Thymoma

Thymic carcinoma

Thymic carcinoid

Thymic cyst

Thymolipoma

Subacute

Fungal

Mycobacterial

Histoplasma

Actinomycosis

Innominate vein
aneurysm

3. Teratoma

Mature

Immature

With malignant
component

Superior vena cava
aneurysm

4. Germ cell tumors

Seminoma

Yolk sac tumours

Embyonal Carcinoma

Choriocarcinoma

Dilation of the superior
vena cava (with
anomalous pulmonary
venous return

5. Lymphoma

Hodgkin’s

Non-hodgkin’s

Persistent left superior
vena cava

6. Ectopic parathyroid
with adenoma

7. Lipoma/
Liposarcfoma

8. Fibroma/
Fibrosarcoma

Table 3: Classification of Anterior Mediastinal mass [5].

This effect is more seen in children because of more incidence of
neurogenic tumour [17,19], small thoracic cavity size, more
compressible cartilaginous structure of the airway, reduced
cardiopulmonary reserve or difficulty in obtaining a history of
positional symptoms in children [16]. Some study found higher
mortality in children [20,21], whereas according to some there is no
significant difference in mortality in different age group [22]. Another
definite problem in pediatric age group is institution of femoro-
femoral bypass under local anesthesia. Authors suggest judicious use
of ketamine or sevoflurane to assist the procedure.

Patients may be asymptomatic at presentation. But during
induction or even with mild preoperative sedation, there may be
reduction of muscle tone and/or protective reflexes which may
culminate in tracheobronchial compression and precipitation of severe
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hypoxia. Severe respiratory complications during anesthesia induction
in a patient with mediastinal mass may be attributed to several factors.
Firstly, reduction of lung volume with commencement of general
anaesthesia cause decrease in tracheobronchial diameter [16].
Secondly, larger airways become more compressible due to reduction
of smooth muscle tone [16]. Thirdly, with diaphragmatic paralysis or
paresis there is elimination of normal transpleural pressure gradient
which acts to maintain airway patency during inspiration [18].
Fourthly, loss of tone of the chest muscles lead to loss of structural
support to the airway [16]. LMA insertions and all other modalities
practised in standard difficult airway algorithm may be of no value
because airway obstruction occurs distally [20,23]. Prolonged
compression of trachea may result in tracheomalacia [7], which may
interfere with weaning from ventilator.

Figure 2: Anesthetic management problems. RTI= Respiratory tract
infection, SVC=Superior vena cava, RVOT= Right ventricular
outflow tract. * Patient may present with airway compression. !
Airway collapse may be precipitated by anesthesia induction due to
positional change, loss of muscle and diaphragm tone, alteration of
compliance of lungs and chest wall structure.

Cardiac problems may arise from compression over the heart,
compression of pulmonary artery, pericardial effusion or direct
myocardial involvement from mediastinal masses. Diastolic filling
may be compromised due to mass effect or pericardial effusion.
Cardiac compressions may result in rhythm disturbances and syncopal
attack [7]. Presence of pericardial effusion has been proved to be
definitely associated with adverse outcome in intraoperative period
[2]. Compression of pulmonary artery (PA) may obstruct right
ventricular outflow, reduce pulmonary blood flow and severely
diminish venous return to left atrium [9]. These patients may present
with a flow murmur and outcome may be fatal [13,24]. Dysrrhythmia
may occur due to pericardial or myocardial involvement or secondary
to respiratory or hemodynamic problems [13]. Large lymphomas may
exert a tamponade like effect on the heart. Anesthetics may reduce
cardiac contractility and severely diminish cardiac output. Keon [25]

reported a patient with mediastinal mass and symptoms mimicking
pericardial tamponade or constrictive pericarditis suffered from
sudden severe cardiovascular collapse and death when halothane
induction compromised myocardial contractility. Pulmonary edema
may occur due to various causes during perioperative period and
complicate the situation. Eicher et al. [26] have described two cases of
pulmonary edema due to obstruction of pulmonary venous flow.

Problems may be aggravated or new complications may arise with
change of posture, airway manipulation, even institution of CPB.
Cantor and Fitzsimons [27] have described a 40 year old patient
presented with anterior mediastinal mass compressing the RVOT and
SVC. There was no preoperative symptom of compression. But with
initiation of cardiopulmonary bypass and reduced venous return
through systemic veins, compression on the major vascular structures
aggravated and cerebral oxygen saturation dropped. They managed
the situation with neck flexion and relieving the obstruction on SVC.
Central venous access may be difficult due to compression of SVC [9].
Factors statistically significant associated with mortality during
hospitalizations were sepsis, superior vena cava syndrome, and
massive pleural effusion [28]. Although the anesthetic management
problems may be categorized as patient related, anesthesia related or
surgery related, the problems are interrelated and combined factors
play role during occurrence of complications.

Evaluation of patient at risk
Patients with mediastinal mass may be posted for possible

diagnostic or therapeutic surgical procedures. Patient should be
thoroughly evaluated prior to surgery both clinically and by
radiological studies.

1. From symptoms and sign [16]:
A. Asymptomatic

B. Mild: Can lie supine with some cough/pressure sensation

C. Moderate: Can lie supine for short periods but not indefinitely

D. Severe: Cannot tolerate supine position.

2. Imaging studies:
A. Chest X-ray: Postero-anterior and lateral views are obtained.

Location of the mass, dimension of the mass, tracheobronchial
compression, nature of the mass (cystic, solid or calcified) to be
examined [7,29].

B. CT scan: Currently considered as most appropriate [21] and first
choice [29] modality to delineate the anatomy of the mediastinal mass.
On CT scanning, the size of tumour, contour, perimeter of capsule,
septum, haemorrhage, necrotic or cystic component, and calcification,
homogeneity within tumour, and presence of mediastinal
lymphadenopathy, pleural effusion and great vessel invasion are
assessed [29]. It also serves to assessment of airway compression by
variety of indexes.

1. Tracheal diameter: Tracheal compression or obstruction is
measured by dividing the smallest antero-posterior diameter by that at
the thoracic inlet [30]. A 35% decrease in the diameter of
tracheobronchial lumen is associated with respiratory symptoms,
while a greater than 50% decrease may be associated with complete
airway obstruction during induction or emergence from GA [7,31].
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2. Tracheal cross section area: King et al. [32] described a simple
method. The widest (d1) and narrowest (d2) diameters were measured
at two points: the largest appearing area, usually found at the thoracic
inlet with lung apices appearing in the picture, was chosen as the
patient’s ‘normal’ trachea and used as its control [33]. Narrowest point
diameter was determined from the CT scan sections above the carina.
Cross sectional area is calculated using the formula CSA= π (d1/2*
d2/2). A value of control CSA (CSAc) and narrowest point CSA
(CSAn) is obtained. Compression is calculated by, %CSA=
CSAn⁄CSAc*100. Reduction of cross sectional area more than 50% of
predicted is associated with significant respiratory complications [34],
even if the patient is asymptomatic [30].

3. Mediastinal Thoracic Ratio (MTR) and Mediastinal Mass Ratio
(MMR): MMR = maximum width of the mediastinal mass⁄maximum
thoracic width [33]. King et al. [32] subdivided MMR into three
groups: MMR less than or equal to 0.30, between 0.31-0.43 and greater
than or equal to 0.44. Higher the MMR, higher the risk of
compression.

MTR is calculated by comparing the size of the mediastinal mass
with the thoracic diameter. A patient with a MTR of more than 50%
has higher risk of perioperative respiratory complications [7].

MRI scan: Ideal [35] imaging modality to delineate soft tissue
relation of mediastinum. Chemical-shift MRI has been shown to be
useful in distinguishing normal thymus and thymic hyperplasia from
thymic neoplasm and lymphoma [36].

Transthoracic echocardiography: Delineates cardiac involvement by
the mass and indicated in all patients as asymptomatic patients may
also harbour significant compression of major vascular structure [27].
It aids additional information regarding pulmonary and systemic
vascular compression. Neoplastic involvement of heart or pericardium
may pose additional threat to the anaesthesiologists by precipitating
sudden severe hemodynamic catastrophe [25,37]. Presence of
pericardial effusion is a strong predictor of intraoperative
cardiovascular catastrophe [2].

Flow volume loops: Typical finding is an increased mid-expiratory
plateau when changing from the upright to the supine [18].
Compression to be considered severe if PEFR is less than 50% of the
predicted and supine flow volume loop study shows severe expiratory
plateau [7]. Not a reliable diagnostic study [7,18].

3. Identification of children at risk [16,38]
A. Airway narrowing/displacement on imaging

B. Anterior location of tumor

C. Histological diagnosis of lymphoma

D. Symptoms/signs of superior vena cava obstruction

E. Radiologic evidence of vessel compression

F. Pericardial effusion

G. Pleural effusion

Anesthesia Management Protocol
Patients with mediastinal mass may be posted for diagnostic biopsy

procedures or therapeutic surgical removal. Management protocol
differs in both the cases. Preoperative chemotherapy and/or
radiotherapy should be advised to appropriate patients [6,7,13,18].

Tissue biopsy should be obtained within 72 hours of initiation of
treatment otherwise it may cause tumour lysis and interfere with
accuracy of tissue diagnosis [39].

Figure 3: Assessment of risk with imaging modality, CXR= Chest
X-ray

Management protocol for diagnostic procedures
There are four approaches for tissue assessment of mediastinal

tumors: percutaneous needle aspiration, mediastinoscopy, anterior
mediastinotomy (Chamberlain’s procedure), and video-assisted
thoracoscopic biopsy.

Figure 4: Management algorithm for diagnostic procedure

If a patient with mediastinal mass is posted for a diagnostic biopsy,
the authors insist on regional anesthesia technique. However, it may
be assisted by cautious use of sedation, either with inhalation
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anesthetics (preferably sevoflurane [40]) or intravenous short acting
agents (such as Dexmeditomedine infusion or titrated dose of
propofol-ketamine). The rationality behind this technique is biopsy
comes with all the deleterious effects of anesthesia on the airways and
great vessels (compressive effects); and add to the trouble the
mediastinal mass remains in situ after the biopsy procedure is over
making the postoperative period stormy and risk prone [41].
Whatever, anesthetist should be prepared for emergency airway
management and patient should be aroused with earliest evidence of
airway compromise. Safe surgical approaches include: awake CT-
guided or ultrasound guided needle biopsy for children [42] and
awake anterior mediastinoscopy with local anesthesia in adults [18].
The authors also insist for consideration of prebiopsy steroid in the
high-risk child without extrathoracic lymphadenopathy or a pleural
effusion [16,43] to reduce postoperative edema related compression
and narrowing of the airway [17].

Management protocol for definitive surgery
In preoperative clinic,

1. Categorization of patients according to symptoms

2. Identification of patients at risk

3. Preoperative chemotherapy and/or radiotherapy for neoplastic
masses

4. Needle aspiration of cystic nonvascular lesions

5. Determination of patient position in which airway and
cardiovascular compression is minimal.

Goals of anesthetic management:

1. Avoid compressive effects at any cost.

2. Flexibility in patient positioning. Supine position is not
mandatory [16].

3. Avoidance of preoperative sedatives [7].

4. Mandatory preoperative establishment of femorofemoral bypass
in selective cases [7,16,18,44].

5. Spontaneous ventilation as far as practicable. (noli pontes ignii
consumere) [16].

6. Secure airway beyond stenosis when patient is awake, if feasible
[16].

7. Availability of rigid bronchoscope throughout the procedure [7].

8. Short acting muscle relaxant after airway is secured and/or
femorofemoral bypass is established [7].

9. Strict intraoperative and postoperative monitoring and adequate
analgesia.

10. Postoperative mechanical ventilation when indicated.

Some modifications should be applied especially if the mass is
compressing SVC:

1. Wide bore venous access in lower extremity.

2. SVC cannulation should not be attempted for the risk of
haemorrhage, embolisation, erroneous pressure reading and
unpredictable drug effect [13].

3. Central venous access via femoral route.

4. Transtracheal injection of local anesthetic is discouraged to avoid
cough induced haemorrhage.

5. The anaesthesiologist should be familiar to the exact position of
the mass and surrounding anatomy. This may help to change the
patient position to relieve the obstruction.

Figure 5: Algorithmic approach for an adult with mediastinal mass.

The postoperative care is very important in this group of patients.
Airway emergencies are more fatal in postoperative period [2]. Airway
edema [45] may occur and may necessitate smaller size of
endotracheal tube. In diagnostic cases obstruction may occur
secondary to enlargement of the mass by edema or haemorrhage [46]
or surgical manipulation [13] or if the SVC obstruction not fully
relieved [41]. Pulmonary edema may occur following surgery and both
cardiogenic and non-cardiogenic causes may be responsible. Negative
pressure or re-expansion pulmonary edema is also fairly common
[47-49].

Role of cardiopulmonary bypass
There has been a long controversy regarding the role of

cardiopulmonary bypass in management of mediastinal mass. Recent
studies have clearly indicated that ‘standby’ cardiopulmonary bypass is
not a good option for these cases [7,16,18,44,50-52].
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Bautista et al. [51] described a case of a 35 years old male patient
posted for tracheobronchial stenting who within seconds of change in
posture, developed significant arterial desaturation of oxygen and
bradycardia, requiring the interruption of the procedure and severe
catastrophic consequences thereafter. The patient was resuscitated but
significant neurological sequel developed thereafter and the patient
died after twelve days. In case of emergency even in presence of a
primed bypass circuit, experienced technician and staffs, it will require
at least 5-10 minutes before adequate oxygenation can be ensured
within which irreversible neurological damage may ensue [17]. For
this reason, the authors strongly recommend against the use of
‘standby’ cardiopulmonary bypass and advocate the use of an alternate
mode of oxygenation from the beginning of anesthesia in ‘unsafe’ and
‘uncertain’ group of patients (see algorithm). This recommendation
strongly corroborates with the views of Slinger and Karsli [18] who
opined, “Patients with severe positional symptoms due to airway or
cardiovascular compression cannot be safely given induction of
general anesthesia, even with maintenance of spontaneous ventilation,
unless an alternative technique to maintain oxygenation or circulation
(extracorporeal membrane oxygenation or cardiopulmonary bypass)
has been established.” Alternate mode of oxygenation usually provided
by a femorofemoral bypass instituted under local anesthesia
[13,16,18,44]. Cases using venoarterial extracorporeal membrane
oxygenation have also been described in literature [50,51]. Recently in
2014, Said SM and others [52] emphasized on awake cardiopulmonary
bypass to prevent hemodynamic collapse and loss of airway in a
severely symptomatic patient with a mediastinal mass. They described
a case report of a 37-year-old woman posted for resection of a large
anterior mediastinal mass through sternotomy.
Cardiopulmonary bypass was instituted using the right femoral vessels
under local analgesia to allow safe anesthetic induction.

Management of airway and cardiovascular emergency
Life threatening airway obstruction or cardiovascular collapse may

be precipitated even during providing anesthesia to the ‘safe’ group of
patients. The authors strongly recommend use of short acting
anesthetics, inhalational anesthesia (preferably sevoflurane), avoidance
of muscle relaxants and maintenance of spontaneous ventilation until
the airway is secured. Awake fibreoptic intubation forms the
cornerstone of airway management in this group of patients to prevent
airway related emergency. Intubation and ventilation with 100% O2 is
of little value unless obstruction is relieved, but should be attempted
until other means are available. Immediate repositioning of the patient
to maximum airway patency, awakening the patient and if necessary
emergency thoracotomy or median sternotomy should be performed
to relieve the obstruction.

Tracheobronchial splinting, Helium-oxygen mixture, standby
cardiopulmonary bypass have all been described in literature as
management modalities in this scenario [7] but practical applicability
may be questionable for all setups.

Cardiovascular emergency may arise from multiple factors. Sudden
cardiac arrest due to any reasons should be managed by ACLS
protocol. Patients unresponsive to therapy may benefit from
immediate surgical intervention to remove the compression.
Compression to pulmonary artery (PA) may result in diminished
venous return to left side of heart and a drop in cardiac output.
Inadequate diastolic filling may result from pericardial effusion,
compression of the heart by the mass or compression of PA. Adequate
preload should be maintained. Dysrhythmias should be managed by

maintaining plane of anesthesia, correction of electrolyte and acid base
abnormality if any, maintaining optimum preload and afterload, and if
necessary by drugs like lidocaine or epicardial pacing.

Figure 6: Airway emergency: Prevention and treatment.

Conclusion
The authors hereby strongly reinforce the use of preoperative

chemotherapy or radiotherapy as applicable in case of mediastinal
masses of neoplastic origin or aspiration if cystic in nature before
induction in the preoperative clinic so as to minimize the compressive
effect of the mass.

Secondly, the authors emphasize that cardiopulmonary bypass
should be instituted in an elective manner in selective cases and not as
a rescue option.

Thirdly, ACLS protocol for cardiac arrest. But not difficult airway
algorithm for airway management. LMA insertion during airway
emergency may be of no value as obstruction occurs distally

Fourthly, categorization of patients into different risk groups is
essential and both the clinical and radiological criteria must be
observed in order to arrive at a management approach.

References
1. Bittar D (1975) Respiratory obstruction associated with induction of

general anesthesia in a patient with mediastinal Hodgkin's disease.
Anesth Analg 54: 399-403.

2. Béchard P, Létourneau L, Lacasse Y, Côté D, Bussières JS (2004)
Perioperative cardiorespiratory complications in adults with mediastinal
mass: incidence and risk factors. Anesthesiology 100: 826-834.

3. Johnson D, Shah P (2005) Mediastinum. In: Standring S editor. Gray’s
anatomy: Thorax 29th ed: Elsevier Churechill Livingstone 976.

4. Shields TW (2000) General Thoracic Surgery: The mediastinum, its
compartments and the mediastinal lymph nodes. 5th ed. Philadelphia:
Lippincott Williams & Wilkins.

Citation: Kar SK, Ganguly T, Dasgupta CS, Goswami A (2014) Cardiovascular and Airway Considerations in Mediastinal Mass During Thoracic
Surgery. J Clin Exp Cardiolog 5: 354. doi:10.4172/2155-9880.1000354

Page 6 of 8

J Clin Exp Cardiolog
ISSN:2155-9880 JCEC, an open access journal

Volume 5 • Issue 12 • 1000354

http://www.ncbi.nlm.nih.gov/pubmed/1169031
http://www.ncbi.nlm.nih.gov/pubmed/1169031
http://www.ncbi.nlm.nih.gov/pubmed/1169031
http://www.ncbi.nlm.nih.gov/pubmed/15087617
http://www.ncbi.nlm.nih.gov/pubmed/15087617
http://www.ncbi.nlm.nih.gov/pubmed/15087617


5. Daniel P, Raymond T, Daniel M (2005) Mediastinal anatomy and
mediastinoscopy. In: Sellke MD, Nido PJD, Swanson SJ. Editor. Sabiston
& Spencer Surgery of the chest: Mediastinum. 7th ed. Philadelphia:
Elsevier Saunders.

6. Neuman GG, Weingarten AE, Abramowitz RM, Kushins LG, Abramson
AL, et al. (1984) The anesthetic management of the patient with an
anterior mediastinal mass. Anesthesiology 60: 144-147.

7. Datt V, Tempe DK (2005) Airway management in patients with
mediastinal mass. Indian J Anaesth 49: 344-352.

8. King DR, Patrick LE, Ginn-Pease ME, McCoy KS, Klopfenstein K (1997)
Pulmonary function is compromised in children with mediastinal
lymphoma. J Pediatr Surg 32: 294-299.

9. Halpern S, Chatten J, Meadows AT, Byrd R, Lange B (1983) Anterior
mediastinal masses: anesthesia hazards and other problems. J Pediatr 102:
407-410.

10. Ferrari LR, Bedford RF (1990) General anesthesia prior to treatment of
anterior mediastinal masses in pediatric cancer patients. Anesthesiology
72: 991-995.

11. Mackie AM, Watson CB (1984) Anaesthesia and mediastinal masses. A
case report and review of the literature. Anaesthesia 39: 899-903.

12. Lang SA, Shephard DA (1991) Surgery for mediastinal masses. Can J
Anaesth 38: 255.

13. Kaplan JA, Slinger PD (2003) Thoracic Anesthesia:Anesthesia for
esophageal and mediastinal surgery. 3rd ed. Philadelphia: Churchill
Livingstone, Elsevier pp 277-280.

14. Goodman R (1975) Superior vena cava syndrome. Clinical management.
JAMA 231: 58-61.

15. Kurata A, Saji H, Ikeda N, Kuroda M (2013) Intracaval and intracardiac
extension of invasive thymoma complicated by superior and inferior
vena cava syndrome. Pathol Int 63: 56-62.

16. Slinger PD, Campos JH (2014) Anesthesia for thoracic surgery. In Miller
RD editor. Miller’s anesthesia. 8thed. Philadelphia: Elsevier Saunders;
1997-1998.

17. Gothard JW (2008) Anesthetic considerations for patients with anterior
mediastinal masses. Anesthesiol Clin 26: 305-314

18. Slinger P, Karsli C (2007) Management of the patient with a large
anterior mediastinal mass: recurring myths. Curr Opin Anaesthesiol 20:
1-3.

19. Azarow KS, Pearl RH, Zurcher R, Edwards FH, Cohen AJ (1993) Primary
mediastinal masses. A comparison of adult and pediatric populations. J
Thorac Cardiovasc Surg 106: 67-72.

20. Victory RA, Casey W, Doherty P, Breatnach F (1993) Cardiac and
respiratory complications of mediastinal lymphomas. Anaesth Intensive
Care 21: 366-369.

21. Takahashi K, Al-Janabi NJ (2010) Computed tomography and magnetic
resonance imaging of mediastinal tumors. J Magn Reson Imaging 32:
1325-1339.

22. Suominen PK, Kanerva JA, Saliba KJ, Taivainen TR (2010) Unrecognized
mediastinal tumor causing sudden tracheal obstruction and out-of-
hospital cardiac arrest. J Emerg Med 38: e63-66.

23. Levin H, Bursztein S, Heifetz M (1985) Cardiac arrest in a child with an
anterior mediastinal mass. Anesth Analg 64: 1129-1130.

24. Keon TP (1981) Death on induction of anesthesia for cervical node
biopsy. Anesthesiology 55: 471-472.

25. Eicher JC, de Nadai L, Falcon-Eicher S, Lefez C, André F, et al. (1997)
Unexplained pulmonary edema: demonstration of obstruction to
pulmonary venous return by transesophageal echocardiography.
Apropos of 4 cases [Article in French]. Arch Mal Coeur Vaiss 90: 67-74.

26. Cantor D, Fitzsimons M (2011) Anterior Mediastinal Mass: Anesthetic
Management and CBP Effects [document on the Internet]. Society of
Cardiovascular anaesthesiologists, 33RD Annual Meeting & Workshops. 

27. Singh G, Amin Z, Wuryantoro, Wulani V, Shatri H (2013) Profile and
factors associated with mortality in mediastinal mass during
hospitalization at Cipto Mangunkusumo Hospital, Jakarta. Acta Med
Indones 45: 3-10.

28. Juanpere S, Cañete N, Ortuño P, Martínez S, Sanchez G, et al. (2013) A
diagnostic approach to the mediastinal masses. Insights Imaging 4: 29-52.

29. Shamberger RC, Holzman RS, Griscom NT, Tarbell NJ, Weinstein HJ
(1991) CT quantitation of tracheal cross-sectional area as a guide to the
surgical and anesthetic management of children with anterior
mediastinal masses. J Pediatr Surg 26: 138-142.

30. Azizkhan RG, Dudgeon DL, Buck JR, Colombani PM, Yaster M, et al.
(1985) Life-threatening airway obstruction as a complication to the
management of mediastinal masses in children. J Pediatr Surg 20:
816-822.

31. Hack HA, Wright NB, Wynn RF (2008) The anaesthetic management of
children with anterior mediastinal masses. Anaesthesia 63: 837-846.

32. Griscom NT, Wohl ME (1986) Dimensions of the growing trachea
related to age and gender. AJR Am J Roentgenol 146: 233-237.

33. Puderbach M, Hintze C, Ley S, Eichinger M, Kauczor HU, et al. (2007)
MR imaging of the chest: a practical approach at 1.5T. Eur J Radiol 64:
345-355.

34. Ackman JB, Wu CC (2011) MRI of the thymus. AJR Am J Roentgenol
197: W15-20.

35. Tonnesen AS, Davis FG (1976) Superior vena caval and bronchial
obstruction during anesthesia. Anesthesiology 45: 91-92.

36. Lam JC, Chui CH, Jacobsen AS, Tan AM, Joseph VT (2004) When is a
mediastinal mass critical in a child? An analysis of 29 patients. Pediatr
Surg Int 20: 180-184.

37. Robie DK, Gursoy MH, Pokorny WJ (1994) Mediastinal tumors--airway
obstruction and management. Semin Pediatr Surg 3: 259-266.

38. Chaudhary K, Gupta A, Wadhawan S, Jain D, Bhadoria P (2012)
Anesthetic management of superior vena cava syndrome due to anterior
mediastinal mass. J Anaesthesiol Clin Pharmacol 28: 242-246.

39. Pullerits J, Holzman R (1989) Anaesthesia for patients with mediastinal
masses. Can J Anaesth 36: 681-688.

40. Chait P, Rico L, Amaral J et al. (2005) Ultrasound guided core biopsy of
mediastinal masses in children. Pediatric Radiology 35: s76

41. Borenstein SH, Gerstle T, Malkin D, Thorner P, Filler RM (2000) The
effects of prebiopsy corticosteroid treatment on the diagnosis of
mediastinal lymphoma. J Pediatr Surg 35: 973-976.

42. Tempe DK, Arya R, Dubey S, Khanna S, Tomar AS, et al. (2001)
Mediastinal mass resection: Femorofemoral cardiopulmonary bypass
before induction of anesthesia in the management of airway obstruction.
J Cardiothorac Vasc Anesth 15: 233-236.

43. Lee YC, Park SJ, Kim IS (2012) Airway obstruction after biopsy by
cervical mediastinoscopy in a patient with a mediastinal mass -A case
report-. Korean J Anesthesiol 63: 65-67.

44. Lalwani P, Chawla R, Kumar M, Tomar AS, Raman P (2013) Posterior
mediastinal mass: do we need to worry much? Ann Card Anaesth 16:
289-292.

45. Valladares Otero G, Pérez Ferrer A, Gredilla Diaz E, de Vicente Sánchez J
(2006) Perioperative respiratory complications in pediatric patients with
mediastinal masses: a report of 2 cases. Rev Esp Anestesiol Reanim 53:
657-660.

46. Moya Solera J, Hernández-Palazón J, Ros Sempere M, Tortosa Serrano
JA (2003) [Unilateral pulmonary edema caused by re-expansion after
excision of large mediastinal mass]. Rev Esp Anestesiol Reanim 50: 53-55.

47. Sagara Y, Ohtsuka T, Hayashi K, Shiraishi Y, Komatsu H, et al. (1993)
[Reexpansion pulmonary edema after removal of a huge localized
mesothelioma]. Nihon Kyobu Geka Gakkai Zasshi 41: 1378-1382.

48. Takeda S, Miyoshi S, Omori K, Okumura M, Matsuda H (1999) Surgical
rescue for life-threatening hypoxemia caused by a mediastinal tumor.
Ann Thorac Surg 68: 2324-2326.

49. Frey TK, Chopra A, Lin RJ, Levy RJ, Gruber P, et al. (2006) A child with
anterior mediastinal mass supported with veno-arterial extracorporeal
membrane oxygenation. Pediatr Crit Care Med 7: 479-481.

50. Inoue M, Minami M, Shiono H, Miyoshi S, Takeda S, et al. (2006)
Efficient clinical application of percutaneous cardiopulmonary support

Citation: Kar SK, Ganguly T, Dasgupta CS, Goswami A (2014) Cardiovascular and Airway Considerations in Mediastinal Mass During Thoracic
Surgery. J Clin Exp Cardiolog 5: 354. doi:10.4172/2155-9880.1000354

Page 7 of 8

J Clin Exp Cardiolog
ISSN:2155-9880 JCEC, an open access journal

Volume 5 • Issue 12 • 1000354

http://www.ncbi.nlm.nih.gov/pubmed/6546480
http://www.ncbi.nlm.nih.gov/pubmed/6546480
http://www.ncbi.nlm.nih.gov/pubmed/6546480
http://medind.nic.in/iad/t05/i4/iadt05i4p344.pdf
http://medind.nic.in/iad/t05/i4/iadt05i4p344.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9044140
http://www.ncbi.nlm.nih.gov/pubmed/9044140
http://www.ncbi.nlm.nih.gov/pubmed/9044140
http://www.ncbi.nlm.nih.gov/pubmed/6827415
http://www.ncbi.nlm.nih.gov/pubmed/6827415
http://www.ncbi.nlm.nih.gov/pubmed/6827415
http://www.ncbi.nlm.nih.gov/pubmed/2350036
http://www.ncbi.nlm.nih.gov/pubmed/2350036
http://www.ncbi.nlm.nih.gov/pubmed/2350036
http://www.ncbi.nlm.nih.gov/pubmed/6545092
http://www.ncbi.nlm.nih.gov/pubmed/6545092
http://www.ncbi.nlm.nih.gov/pubmed/2022000
http://www.ncbi.nlm.nih.gov/pubmed/2022000
http://www.ncbi.nlm.nih.gov/pubmed/1243569
http://www.ncbi.nlm.nih.gov/pubmed/1243569
http://www.ncbi.nlm.nih.gov/pubmed/23356226
http://www.ncbi.nlm.nih.gov/pubmed/23356226
http://www.ncbi.nlm.nih.gov/pubmed/23356226
http://www.anesthesiology.theclinics.com/article/S1932-2275%2808%2900003-7/abstract
http://www.anesthesiology.theclinics.com/article/S1932-2275%2808%2900003-7/abstract
http://www.ncbi.nlm.nih.gov/pubmed/17211158
http://www.ncbi.nlm.nih.gov/pubmed/17211158
http://www.ncbi.nlm.nih.gov/pubmed/17211158
http://www.ncbi.nlm.nih.gov/pubmed/8321006
http://www.ncbi.nlm.nih.gov/pubmed/8321006
http://www.ncbi.nlm.nih.gov/pubmed/8321006
http://www.ncbi.nlm.nih.gov/pubmed/8342776
http://www.ncbi.nlm.nih.gov/pubmed/8342776
http://www.ncbi.nlm.nih.gov/pubmed/8342776
http://www.ncbi.nlm.nih.gov/pubmed/21105138
http://www.ncbi.nlm.nih.gov/pubmed/21105138
http://www.ncbi.nlm.nih.gov/pubmed/21105138
http://www.ncbi.nlm.nih.gov/pubmed/18439784
http://www.ncbi.nlm.nih.gov/pubmed/18439784
http://www.ncbi.nlm.nih.gov/pubmed/18439784
http://www.ncbi.nlm.nih.gov/pubmed/4051210
http://www.ncbi.nlm.nih.gov/pubmed/4051210
http://www.ncbi.nlm.nih.gov/pubmed/7294388
http://www.ncbi.nlm.nih.gov/pubmed/7294388
http://www.ncbi.nlm.nih.gov/pubmed/9137717
http://www.ncbi.nlm.nih.gov/pubmed/9137717
http://www.ncbi.nlm.nih.gov/pubmed/9137717
http://www.ncbi.nlm.nih.gov/pubmed/9137717
http://www.scahq.org/sca3/events/2011/annual/syllabus/annual/submissions/resfellowposters/Anterior%20Mediastinal%20Mass.pdf
http://www.scahq.org/sca3/events/2011/annual/syllabus/annual/submissions/resfellowposters/Anterior%20Mediastinal%20Mass.pdf
http://www.scahq.org/sca3/events/2011/annual/syllabus/annual/submissions/resfellowposters/Anterior%20Mediastinal%20Mass.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23585402
http://www.ncbi.nlm.nih.gov/pubmed/23585402
http://www.ncbi.nlm.nih.gov/pubmed/23585402
http://www.ncbi.nlm.nih.gov/pubmed/23585402
http://www.ncbi.nlm.nih.gov/pubmed/23225215
http://www.ncbi.nlm.nih.gov/pubmed/23225215
http://www.ncbi.nlm.nih.gov/pubmed/2023069
http://www.ncbi.nlm.nih.gov/pubmed/2023069
http://www.ncbi.nlm.nih.gov/pubmed/2023069
http://www.ncbi.nlm.nih.gov/pubmed/2023069
http://www.ncbi.nlm.nih.gov/pubmed/4087108
http://www.ncbi.nlm.nih.gov/pubmed/4087108
http://www.ncbi.nlm.nih.gov/pubmed/4087108
http://www.ncbi.nlm.nih.gov/pubmed/4087108
http://www.ncbi.nlm.nih.gov/pubmed/18547295
http://www.ncbi.nlm.nih.gov/pubmed/18547295
http://www.ncbi.nlm.nih.gov/pubmed/3484568
http://www.ncbi.nlm.nih.gov/pubmed/3484568
http://www.ncbi.nlm.nih.gov/pubmed/17900843
http://www.ncbi.nlm.nih.gov/pubmed/17900843
http://www.ncbi.nlm.nih.gov/pubmed/17900843
http://www.ncbi.nlm.nih.gov/pubmed/21700977
http://www.ncbi.nlm.nih.gov/pubmed/21700977
http://www.ncbi.nlm.nih.gov/pubmed/937758
http://www.ncbi.nlm.nih.gov/pubmed/937758
http://www.ncbi.nlm.nih.gov/pubmed/15064964
http://www.ncbi.nlm.nih.gov/pubmed/15064964
http://www.ncbi.nlm.nih.gov/pubmed/15064964
http://www.ncbi.nlm.nih.gov/pubmed/7850366
http://www.ncbi.nlm.nih.gov/pubmed/7850366
http://www.ncbi.nlm.nih.gov/pubmed/22557753
http://www.ncbi.nlm.nih.gov/pubmed/22557753
http://www.ncbi.nlm.nih.gov/pubmed/22557753
http://www.ncbi.nlm.nih.gov/pubmed/2490850
http://www.ncbi.nlm.nih.gov/pubmed/2490850
http://www.ncbi.nlm.nih.gov/pubmed/10873047
http://www.ncbi.nlm.nih.gov/pubmed/10873047
http://www.ncbi.nlm.nih.gov/pubmed/10873047
http://www.ncbi.nlm.nih.gov/pubmed/11312487
http://www.ncbi.nlm.nih.gov/pubmed/11312487
http://www.ncbi.nlm.nih.gov/pubmed/11312487
http://www.ncbi.nlm.nih.gov/pubmed/11312487
http://www.ncbi.nlm.nih.gov/pubmed/22870368
http://www.ncbi.nlm.nih.gov/pubmed/22870368
http://www.ncbi.nlm.nih.gov/pubmed/22870368
http://www.ncbi.nlm.nih.gov/pubmed/24107699
http://www.ncbi.nlm.nih.gov/pubmed/24107699
http://www.ncbi.nlm.nih.gov/pubmed/24107699
http://www.ncbi.nlm.nih.gov/pubmed/17302081
http://www.ncbi.nlm.nih.gov/pubmed/17302081
http://www.ncbi.nlm.nih.gov/pubmed/17302081
http://www.ncbi.nlm.nih.gov/pubmed/17302081
http://www.ncbi.nlm.nih.gov/pubmed/12701268
http://www.ncbi.nlm.nih.gov/pubmed/12701268
http://www.ncbi.nlm.nih.gov/pubmed/12701268
http://www.ncbi.nlm.nih.gov/pubmed/8360541
http://www.ncbi.nlm.nih.gov/pubmed/8360541
http://www.ncbi.nlm.nih.gov/pubmed/8360541
http://www.ncbi.nlm.nih.gov/pubmed/10617025
http://www.ncbi.nlm.nih.gov/pubmed/10617025
http://www.ncbi.nlm.nih.gov/pubmed/10617025
http://www.ncbi.nlm.nih.gov/pubmed/16885791
http://www.ncbi.nlm.nih.gov/pubmed/16885791
http://www.ncbi.nlm.nih.gov/pubmed/16885791
http://www.ncbi.nlm.nih.gov/pubmed/16515944
http://www.ncbi.nlm.nih.gov/pubmed/16515944


for perioperative management of a huge anterior mediastinal tumor. J
Thorac Cardiovasc Surg 131: 755–756.

51. Bautista J, Suarez O, Garcia-Herreros P, Valero-Bernal F (2012) Acute
Airway Obstruction During an Interventional Radiology Procedure in a
Patient With a Mediastinal Mass. Rev Colomb Anesthesiol 40: 153-157.

52. Said SM, Telesz BJ, Makdisi G, Quevedo FJ, et al. (2014) Awake
cardiopulmonary bypass to prevent hemodynamic collapse and loss of
airway in a severely symptomatic patient with a mediastinal mass. Ann
Thorac Surg 98: e87-90.

 

Citation: Kar SK, Ganguly T, Dasgupta CS, Goswami A (2014) Cardiovascular and Airway Considerations in Mediastinal Mass During Thoracic
Surgery. J Clin Exp Cardiolog 5: 354. doi:10.4172/2155-9880.1000354

Page 8 of 8

J Clin Exp Cardiolog
ISSN:2155-9880 JCEC, an open access journal

Volume 5 • Issue 12 • 1000354

http://www.ncbi.nlm.nih.gov/pubmed/16515944
http://www.ncbi.nlm.nih.gov/pubmed/16515944
http://www.revcolanest.com.co/en/acute-airway-obstruction-during-an/articulo/90133219/
http://www.revcolanest.com.co/en/acute-airway-obstruction-during-an/articulo/90133219/
http://www.revcolanest.com.co/en/acute-airway-obstruction-during-an/articulo/90133219/
http://www.ncbi.nlm.nih.gov/pubmed/25282247
http://www.ncbi.nlm.nih.gov/pubmed/25282247
http://www.ncbi.nlm.nih.gov/pubmed/25282247
http://www.ncbi.nlm.nih.gov/pubmed/25282247

	Contents
	Cardiovascular and Airway Considerations in Mediastinal Mass During Thoracic Surgery
	Abstract
	Keywords:
	Introduction
	Anatomy
	Classification of Anterior Mediastinal Mass
	Clinical presentation
	Anesthetic management problems
	Evaluation of patient at risk
	1. From symptoms and sign [16]:
	2. Imaging studies:
	3. Identification of children at risk [16,38]

	Anesthesia Management Protocol
	Management protocol for diagnostic procedures
	Management protocol for definitive surgery
	Role of cardiopulmonary bypass
	Management of airway and cardiovascular emergency

	Conclusion
	References


