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Complications of Tubes and Lines: 
Part I

Emergency physicians are often required to adeptly manage patients with unique 
and challenging clinical problems. This is a two-part paper to provide the emer-
gency physician with a clear, concise review of troubleshooting tubes and lines. Part 
I will deal with central venous catheters and tracheostomies. A later edition will 
deal with feeding and nephrostomy tubes. 

—The Editor 

Central Venous Catheters
Since first described in 1952, central venous catheter (CVC) placement 

has proven to be of great clinical utility with numerous uses and indications. 
General categories of central venous catheters include tunneled and non-
tunneled catheters. Examples of tunneled catheters include Hickman, Broviac, 
Groshong, and totally implantable venous access devices (TIVADs or “por-
tacaths”). Examples of non-tunneled CVCs include double or triple lumen 
catheters, Shiley catheters, Cordis catheters, and peripherally inserted central 
catheters (PICC).

Tunneled catheters are typically utilized to provide medium- or long-term 
access to patients with chronic conditions or those requiring regular intrave-
nous access. Such patients may include those with total parenteral nutrition 
(TPN)-dependence, end-stage renal failure requiring dialysis, or malignancy 
requiring chemotherapy. These catheters typically access the central venous sys-
tem through an internal jugular or subclavian vein, are tunneled through the 
subcutaneous tissues, and may or may not exit the skin over the chest wall. The 
TIVADs, for example, utilize a reservoir buried in the subcutaneous tissue of 
the chest wall. The patient’s own skin and subcutaneous tissues provide a bar-
rier to ascending infection.  

Non-tunneled catheters are placed into the central venous system through 
percutaneous puncture more directly superficial to the targeted central vein 
(or peripheral vein, as in PICCs). They may be placed in the neck, chest, or 
extremities. Indications for placement include extended antimicrobial therapy, 
need for repeated blood sampling, administration of vasopressors or TPN, 
hemodynamic monitoring, or emergent access when peripheral venous access 
is not possible. PICCs are more suitable to longer-term use as compared to 
other non-tunneled CVCs.1,2,3

Common Complications of CVC Insertion
Examples of complications include: pneumothorax; catheter malpositioning; 

hemothorax; hemopericardium; pericardial tamponade; lymphatic injury with 
possible chylothorax or chylopericardium; vascular injuries such as arterial punc-
ture and/or large-bore arterial cannulation; hematoma; pseudoaneurysm; AV 
fistula; guidewire loss; and dysrhythmias. In a 2007 prospective study of 1794 
central venous cannulations by experienced operators using landmarks alone 
(no ultrasound guidance), the overall incidence of mechanical complication 
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or malpositioning was 12.2%.4 
Malpositioning represented more 
than half of these adverse events, 
while arterial puncture accounted for 
nearly one-quarter.4 Importantly, sev-
eral recent studies suggest that these 
complications may be reduced by the 
use of bedside real-time ultrasono-
graphic guidance.5,6

The overall incidence of pneumo-
thorax was rather low (0.5%). Right 
subclavian CVC placement was the 
highest independent risk of pneumo-
thorax at 1.2%. Second was the right 
internal jugular with an incidence 
of 0.7%, followed by left subclavian 
(0.6%), the right innominate (0.5%), 
and, finally, the left internal jugu-
lar (0.3%).4 A large meta-analysis 
analyzed data from 10 studies and 
3420 catheter placements. They 
found the incidence of pneumotho-
rax (or hemothorax) to be 1.3% in 
internal jugular CVC insertion and 
1.5% in subclavian catheterizations.7 
Although the incidence of iatro-
genic pneumothorax may be low in 
patients receiving CVCs, the clinician 
must always maintain a high index 
of suspicion for this potentially life-
threatening complication. 

The intravenous loss of a guide-
wire is perhaps the most easily 
preventable potentially serious com-
plication of CVC insertion. We have 
all heard the mantra “never let go 
of the guidewire.” In addition to 
physician carelessness, unanticipated 
circumstances and distractions may 
result in guidewire loss. However 
personally distressing or embarrass-
ing it may be, management involves 
immediate interventional radiology 
consultation and, if necessary, trans-
fer to a facility with an interventional 
radiology service. 

Arterial puncture, perhaps a less 
easily prevented complication of 
CVC insertion, can also produce 
catastrophic outcomes, especially 
with large-bore arterial dilation or 
cannulation. This complication has 
been shown to be associated with AV 
fistulae, arterial thrombosis, arterial 
pseudoaneurysm, arterial dissection, 
stroke, hemothorax, cardiac tampon-
ade, and aortic injury. The incidence 
of arterial puncture varies based on 
anatomic location. The study by 
Reusch et al found internal jugular 
CVC placement was associated with 
a higher risk of arterial puncture than 
subclavian access, with a relative risk 
of 4.7.7 Eisen et al found the inci-
dence of arterial puncture was 3.2% 
of subclavian lines, 7.1% of femoral 
lines, and 5% of internal jugular lines.8 
Schummer et al reported similar data, 
finding the overall incidence of arte-
rial cannulation to be 0.2%, with a 
significant difference between right 
subclavian (3.6%) and left subclavian 
(0.6%) catheterization.4  

Several papers reported that large-
bore arterial perforation produces 
physical symptoms in up to 30% of 
patients, and in these symptomatic 
patients, mortality may be as high as 
20% to 40%.3,9-14 CVP monitoring 
and radiographic confirmations are 
effective adjuncts in identifying suc-
cessful catheterization of the venous 
system. In addition, the use of real-
time ultrasound (US) guidance dur-
ing needle placement decreases the 
incidence of arterial puncture.5,6,15,16 
Another technique proposed in 
two recent (2010) papers suggests 
that ultrasound can be used to con-
firm appropriate guidewire place-
ment in the venous system prior to 
cannulation.15,16  

Despite the use of real-time US 
guidance, there remains a certain risk 
of serious arterial injuries secondary 
to inadequate needle visualization or 
improper use of dilators (e.g., deeper 
than just skin and subcutaneous tis-
sues). In a recent study, a higher than 
expected percentage of emergency 
medicine residents penetrated the 
posterior wall of the internal jugular 
vein in a “lifelike mannequin” when 
using cross-sectional windows for US 
guidance.17 Therefore, it is our rec-
ommendation that the longitudinal 
view of the vessel is used whenever 
possible, with care to visualize the 
needle tip at all times from entrance 
into the subcutaneous tissue until 
the appropriate vessel is successfully 
penetrated. 

Although a detailed discus-
sion of the techniques used in the 
management of large-bore arterial 
cannulation is beyond the scope 
of this paper, consultation with 
interventional radiology or vascu-
lar surgery is indicated. In cases of 
large-bore arterial catheterization, 
the catheter should be left in place 
and removal should be performed by 
interventional radiology or vascular 
surgery.18,19 A study by Chemelli et 
al successfully managed all cases of 
inadvertent subclavian artery can-
nulation with a strategy of balloon 
catheterization or percutaneous 
closure device deployment first, and 
stent-graft insertion for failures or 
certain complications.20

Common Complications 
of Established CVCs

Common complications of appro-
priately placed CVCs include: infec-
tion (local or systemic); occlusion 
(thrombus, fibrin sheath); deep 

 z Using real-time ultrasound to insert a central venous 
catheter decreases complications. 

 z Infections arising from central venous catheters are  
generally from skin organisms. In neutropenic patients 
or patients with femoral catheters, consider fungal 
organisms. 

 z In order to diagnose the cause of a clogged line, con-
sider doing a “linogram.” 

 z Patients with bleeding around a tracheostomy tube 
may have a tracheoinnominate arterial fistula. Life-
threatening bleeding can occur.  

Executive Summary
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venous thrombosis; and catheter tip 
migration. Less common complica-
tions include: vascular erosion and 
perforation; catheter fracture with or 
without fragment embolization; air 
embolization; extravasation injury.

Systemic and local infections are 
well known yet relatively uncommon 
complications of CVCs. O’Grady et 
al cited the incidence of indwelling 
catheter-related bloodstream infection 
(CRBSI) to be 5.3 per 1000 catheter 
days (CDs).3,21 According to recent 
French articles, the incidence of infec-
tion (local and CRBSI) in TIVADs 
is 0.37 to 0.43 per 1000 catheter 
days, more than 10-fold lower than 
the incidence of infection in CVCs 
with external ports.22,23 A systematic 
review of 200 published studies found 
catheter-related bloodstream infec-
tion rates of 2.7 per 1000 CDs for 
short-term CVCs, 1.6 per 1000 CDs 
for tunneled CVCs, 0.1 per 1000 
CDs for central venous ports, 1.7 per 
1000 CDs for arterial catheters, and 
2.1 per 1000 CDs for peripherally 
inserted CVCs.24 Another study of 
656 emergency department-placed 
CVCs found the infection rate to be 
1.93 per 1000 CDs.25 

Indwelling catheters may become 
infected through a variety of mecha-
nisms, including hematogenous 
seeding, primary infection via the 
skin or insertion site, or through 
contamination of the catheter hub 
or infusate. The causative organ-
isms most commonly include 
coagulase-negative Staphylococcus 
(CONS), Staphylococcus aureus, 
Candida species, gram-negatives, and 
Enterococcus. Clinical manifestations 
include superficial infection at the 
insertion site, tunnel infection (only 
in tunneled catheters), pocket space 
abscess (only in TIVADs), catheter 
colonization, thrombus (i.e., septic 
thrombophlebitis), and bloodstream 
infection/bacteremia.26,27 

Local infections, including exit 
site, tunnel, and pocket infections, 
characteristically present with local 
erythema, drainage, induration, 
and/or overlying tenderness. They 
are most commonly caused by 
contamination with skin flora and, 
therefore, the incidence (of both 

local and systemic infection) can 
be reduced by meticulous catheter 
care, use of topical antimicrobials 
such as chlorhexidine washes, and 
antimicrobial barriers.28-30 Insertion/
exit site infections typically present 
with 2 cm or less of surrounding 
erythema, whereas tunnel infec-
tions may present with erythema, 
induration, purulent drainage, or 
tenderness that extends more than 
2 cm from the exit site.26-28 This 
distinction is important because 
infections localized to the exit site 
may be managed expectantly with 
appropriate antibiotics, often sparing 
the catheter, whereas tunnel infec-
tions (and pocket abscesses) usually 
require catheter removal. If present, 
any drainage should ideally be sent 
for culture and gram stain. 

Catheter-related bloodstream 
infection is associated with numer-
ous complications with relatively 
high morbidity and mortality, such as 
sepsis, septic shock, infective endo-
carditis, septic thrombophlebitis, 
septic emboli, etc. The most common 
causative agents in the United States 
in 2006-2007 included (in descend-
ing order of prevalence) CONS, 
Enterococcus, Candida species, Staph. 
aureus, K. pneumonia, Enterobacter 
spp., P. aeruginosa, E. coli, and A. 
baumannii.31 The pathogenesis of 
CRBSI is most frequently extralumi-
nal catheter colonization from the 
exit site. Less commonly, intraluminal 
colonization may occur secondary 
to hub contamination or administra-
tion of contaminated infusate, or via 
hematogenous seeding from a differ-
ent source of bacteremia.32,33 

Emergency department manage-
ment essentially consists of draw-
ing appropriate cultures (either 
from the catheter or simultaneously 
from the catheter and a peripheral 
source)28,34-36 and initiating appropri-
ate antimicrobial therapy. In most 
cases, it is not necessary to remove 
a potentially infected CVC in the 
emergency department, although this 
may be appropriate under certain cir-
cumstances. If possible, the decision 
should be made in conjunction with 
the physician or service utilizing the 
indwelling catheter. The indications 

for catheter removal vary based on 
organism isolated, length of catheter 
insertion (long term vs. short term), 
and ability to obtain additional IV 
access. In short-term CVCs, removal 
is indicated for CRBSI caused by 
organisms other than coagulase-
negative Staphylococcus (CONS), 
including gram-negative Bacilli, S. 
aureus, Enterococcus spp., fungi, 
and Mycobacteria.28 For CONS 
CRBSIs, antimicrobial lock therapy 
(with appropriate systemic antibi-
otic therapy) may be attempted for 
catheter salvage. In regard to long-
term CVCs, infectious indications 
for catheter removal include severe 
sepsis, suppurative thrombophlebitis, 
endocarditis, CRBSI that persists 
after 72 hours of appropriate anti-
microbial therapy, and any CRBSI 
involving S. aureus, P. aeruginosa, 
fungi, or Mycobacteria.28 If none of 
the above is present, catheter salvage 
may be attempted.28

In particular, for suspected CRBSI, 
the Infectious Diseases Society of 
America 2009 recommendations for 
empiric therapy include: (1) vanco-
mycin in regions of elevated MRSA 
prevalence, or daptomycin if local 
vancomycin mean inhibitory con-
centration (MIC) is frequently > 2 
mcg/mL; (2) gram-negative bacilli 
coverage based on local suscepti-
bilities (e.g., cefepime, piperacillin/
tazobactam, or a carbapenem, with 
or without an aminoglycoside); (3) 
if neutropenic or severely ill or previ-
ously colonized with Pseudomonas, 
add locally appropriate coverage for 
multidrug-resistant Pseudomonas; 
(4) if the patient has a femoral 
catheter or is septic with hemato-
logic malignancy, history of solid 
organ transplant, colonization with 
Candida spp., or on TPN, add an 
appropriate antifungal (e.g., mica-
fungin — can use fluconazole if no 
azole exposure within 3 months).34

Catheter Occlusion
Catheter occlusion is a common 

complication of chronic indwelling 
venous catheters, occurring in up to 
50% of the pediatric population and 
66% of adults with long-term CVCs.37 
CVC occlusions can be described as 
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complete or partial. In partial occlu-
sions, it is possible to deliver an infu-
sion through the catheter, but one 
cannot withdraw from the catheter. 
A complete occlusion is present when 
one can neither withdraw nor infuse 
through the catheter.  

Causes of CVC occlusion include 
mechanical obstruction, intraluminal 
infusate precipitation, and thrombo-
sis. Mechanical obstructions may be 
secondary to pinch-off syndrome, 
port abutment of the vessel wall, 
catheter kink, tight suture, closed 
clamp, catheter fracture or discon-
nection, malpositioned subcutane-
ous access needle (in TIVADs), 
or thrombotic obstruction.37 
Thrombotic obstruction may be 
secondary to intraluminal thrombo-
sis, fibrin sheath formation, or deep 
venous thrombus occluding the ves-
sel lumen or catheter ports.3,37,38  

A systematic approach may help 
to guide diagnosis and management. 
First, evaluate the patient for signs or 
symptoms of deep venous thrombo-
sis (DVT) and evaluate the catheter 
for any obvious external mechanical 
causes, such as kinks in the catheter 
tubing, excessively tight sutures, or 
subcutaneous needle malposition. If 

signs or symptoms of DVT are pres-
ent, consider duplex ultrasonography. 
Catheter-related thrombosis is man-
aged similarly to non-catheter-related 
DVT, typically with anticoagulation 
and hospital admission. Recent lit-
erature suggests that select patients 
with newly diagnosed deep venous 
thrombosis may be managed safely 
on an outpatient basis. The safety and 
efficacy of outpatient management 
of CVC-associated DVTs is not clear. 
A 2005 study found the 2-month 
mortality (all causes) was increased by 
14% in patients with CVC or pace-
maker associated DVT vs. patients 
without these indwelling devices.39 In 
certain circumstances (i.e., clots with 
a low risk of embolization in patients 
who are not dependent on the cath-
eter), the catheter may be removed 
by the emergency physician. In most 
circumstances, however, it is prudent 
for the emergency physician to leave 
the catheter in place throughout the 
patient’s ED course.  

If there are no signs or symptoms 
of DVT and no obvious external 
causes, repeat attempts at catheter 
access after repositioning the patient 
by elevating the ipsilateral arm. If 
positional, a chest radiograph with or 

without a contrast-enhanced study 
of the catheter, referred to as a “lino-
gram,” may be helpful. (See Figure 1.) 
If compression is present, remove the 
catheter immediately to avoid fracture 
and embolization. If not positional 
and there is a partial occlusion (i.e., 
can flush, cannot aspirate), likely 
causes include fibrin sheath, catheter 
tip thrombus, or vessel wall abutment 
(can be positional). If completely 
occluded, there is likely an intralumi-
nal catheter thrombus. Attempts may 
be made with thrombolytic instilla-
tion, followed by repeated attempts at 
withdrawal and flushing. If unsuccess-
ful, consider ultrasonography to rule 
out occult catheter-related venous 
thrombosis. Ultimately, interventional 
radiology may need to be consulted. 
See Table 1 for an overview of the 
etiology, workup, and management of 
catheter occlusion.

Tracheostomy Tubes
This section will narrow the 

primary focus to three tracheos-
tomy-related problems potentially 
requiring immediate intervention 
by the emergency physician, includ-
ing tracheoinnominate artery fistula 
(TIF), the dislodged tracheostomy, 
and the occluded tracheostomy.  

A bleeding and/or pulsatile trache-
ostomy can herald one of the most 
feared and life-threatening complica-
tions of tracheostomy, the tracheoin-
nominate artery fistula (TIF). The 
incidence of TIF has been reported 
to be 0.6% to 0.7%, with the major-
ity (78%) occurring within the first 
4 weeks of placement.40,41 Without 
urgent operative intervention, the 
mortality of this complication is 
believed to be near 100%.42 The 
pathophysiology involves pressure 
necrosis and erosion of the soft tissues 
between the ostomy (or the anterior 
trachea just distal to the ostomy) and 
the innominate artery. This soft-tissue 
injury may be secondary to persistent 
compression by the elbow of the 
tracheostomy tube, an overinflated 
cuff, or by the tip of the tube. At least 
48 hours are required for the neces-
sary soft-tissue changes and necrosis 
to develop before any possible TIF-
associated bleeding may occur.42 Risk 

Figure 1: Pinch-off Syndrome

A. Pinch-off Syndrome. Note the small blush 
of contrast extravasation at the inferior 
margin of the clavicle. B and C. PA and 
lateral chest radiograph illustrating catheter 
fracture and tip embolization into the right 
ventricle. Photographs courtesy of Dr. Kamal 
Massis, Radiology Associates of Tampa.

A B

C
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factors include a mobile tracheostomy 
tube, a relatively caudally placed 
ostomy, and an overinflated cuff.  

Patients may present with mild 
to severe bleeding through the 
ostomy, mild to massive hemoptysis, 
or a pulsatile tube. Nearly 50% of 
patients will experience a sentinel 
bleed preceding any massive bleed-
ing or hemoptysis; therefore, any 
bleeding 3 days to 6 weeks after tra-
cheostomy should be considered TIF 
until proven otherwise.42 However, 
if bleeding on presentation is mild 
or absent, it is prudent for the emer-
gency physician to rapidly exclude 
other more common causes of bleed-
ing initially, including tracheobron-
chitis, pneumonia, or ostomy wound 
bleeding.43,44 Granulation tissue 
formation is another common cause 
of tracheostomy–associated bleed-
ing, but is rarely life-threatening and 
requires fiberoptic evaluation for 
diagnosis. Once the aforementioned 
causes have been ruled out, or if the 
patient presents initially with brisk 
bleeding, TIF must be considered 
and the patient managed accordingly 
with appropriate medical resuscita-
tive interventions (intravenous fluids, 
blood transfusion) and immediate 
surgical consultation. The diagnosis 
of TIF is clinical, and angiography is 
often non-diagnostic. Therefore, any 
decision to pursue imaging in diag-
nosis should likely be made in coop-
eration with the consulting surgeon.  

Several maneuvers can be per-
formed by the emergency physician 
that may serve as a temporizing mea-
sure to bridge the temporal gap to 
definitive treatment in the operating 
room. These interventions have been 
shown to be successful in controlling 
hemorrhage in more than 80% to 90% 
of cases.42,43 The emergency physician 
should be familiar with the following 
three interventions: 1) overinflation 
of the tracheostomy tube cuff; 2) 
placement of a translaryngeal (oral or 
nasal) endotracheal tube; and 3) digi-
tal compression through the ostomy. 
A logical sequence includes initially 
attempting tracheostomy cuff overin-
flation. If this fails, one may attempt 
slight withdrawal of the tracheostomy 
tube and repeated cuff overinflation 

with the cuff at the level of the 
ostomy. If this fails to achieve hemo-
stasis, next place an endotracheal tube 
orally with the cuff positioned just 
distal to the tracheostomy tube (with 
the tracheostomy tube left in place), 
and the cuff overinflated. If bleeding 
persists despite the above interven-
tions, the physician should remove 
the tracheostomy tube and perform 
the Utley maneuver, which consists 
of inserting a digit into the ostomy 
and compressing the tracheoin-
nominate artery against the posterior 
sternum.42-44 

Decannulation
Accidental decannulation represents 

a relatively common complication 
of tracheostomy placement, espe-
cially in the pediatric population.45,46 
Emergency department management 
of these patients is largely based on 

two important factors: oxygenation 
and airway protection; and time since 
tracheostomy was placed. At less than 
one week since placement, the tract 
is immature and, therefore, recan-
nulation carries significant risk of mis-
placement or mediastinal intubation.45 
If more than one month has passed 
since initial tracheostomy placement, 
the tract is likely well-formed, and risk 
of inadvertent misplacement is low. 
Between one week and one month, 
the risk of misplacement is propor-
tional to the amount of time passed 
since initial cannulation. Clinically, 
this is relevant because tract maturity 
determines the appropriate method 
of recannulation. In a stable patient 
with a mature tract, it is reasonable 
to simply replace the tracheostomy 
at bedside. This can be done blindly, 
with a “fingertip” technique, or with 
a Seldinger technique (discussed 

Table 1: Trouble-shooting a Clogged Central Venous 
Catheter

Evaluation Causes Treatment
Examine external 
catheter and anatomy

Break or Kink?
Wear at the clamp site?
Closed clamp?
Tight suture?
Signs or symptoms of 
DVT?

Correct any external 
causes. May require 
replacement of CVC.
If suspect DVT, proceed 
with venous US.

Attempt to Flush and 
Aspirate Catheter

Unable to aspirate, able 
to flush: 

• Fibrin sheath
• CVC tip thrombus/

DVT
• Pinch-off syndrome
• Ports abut vessel wall

Unable to aspirate or 
flush: 

• Intraluminal 
thrombosis

• Occlusive DVT
• Pinch-off syndrome

Reposition and retry

Radiograph (consider 
linogram with contrast): 
Kinks? Loops? Twists?
Detached reservoir? 
Pinch-off syndrome?

Consider ultrasound

Alteplase*

Patient on TPN or Drug 
Infusions

Review drug and 
possible precipitations

TPN: Instill 70% EtOH37

Acidic drug: NaCO3
*Alteplase dosing: 2 mg per dose, typically using 2 mL of a 1 mg/mL solution, placed 
in the catheter lumen and given 30 minutes intraluminal time. Attempt to aspirate, 
then flush. If occlusion remains, repeat x 1. Alternatively (for smaller catheters), 
administer 110% of the catheter volume (of the 1 mg/mL solution) up to a maximum 
of 2 mg per dose.37 If occlusion remains, the physician may attempt passing a 
guidewire through the catheter to dislodge the clot. If catheter remains occluded, 
consult IR. If successful, lock with heparin solution.
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below). Patients who are stable with 
an immature tract (less than seven 
days) should have their ostomy 
recannulated only by an experienced 
provider with fiberoptic visual confir-
mation. Fiberoptic visual confirma-
tion is also indicated in the seven-day 
to one-month group.45 In any patient 
who is unstable or is unable to protect 
his or her airway, orotracheal intuba-
tion is indicated, especially in the set-
ting of an immature ostomy tract. 

Several techniques for bedside 
recannulation have been proposed, 
including the “fingertip” technique 
and the Seldinger technique, which 
may improve success rates. The 
fingertip technique involves inser-
tion of a gloved fingertip through 
the ostomy to identify the tract and 
elevate the thyroid isthmus or any 
other soft tissues potentially occlud-
ing the tract. The tracheostomy tube 
is then advanced as the gloved finger 
is withdrawn. Another technique, 
which seems intuitively safe and easy 
to utilize, is the Seldinger technique, 
in which a nasogastric tube (or 
fiberoptic bronchoscope, gum elas-
tic bougie, etc.) is inserted into the 
trachea through the ostomy tract as 
a “guidewire,” and the tracheostomy 
tube inserted over the “guidewire.”46 
This technique may also be useful in 
cases of tracheostomy tube obstruc-
tion to either remove the obstruction 
or to replace the tracheostomy tube.

Obstruction of the tracheostomy 
tube may result from mucous plug 
formation, thick secretions, granula-
tion tissue, blood clot formation, 
kinking or tube dislodgement, or 
foreign bodies. Depending on the 
relative severity of obstruction, these 
patients may present with mild short-
ness of breath to complete respira-
tory arrest. Following an ordered 
algorithmic approach to intervention 
will allow the emergency physician to 
relieve the obstruction in a majority 
of cases. Begin your assessment with a 
rapid evaluation of the tracheostomy 
to ensure proper positioning and 
the absence of any obvious external 
causes of obstruction. If the patient 
has a speaking valve attached, remove 
the speaking valve or at least deflate 
the cuff.47 Next, the physician or 

other care provider should attempt to 
pass a suction catheter. If the suction 
catheter passes (at least 10 cm or past 
the distal tip of the tube), reassess and 
observe for adequacy of oxygenation 
and ventilation. If inadequate, con-
sider replacing the tracheostomy tube 
(using the aforementioned Seldinger 
technique) or oral intubation. If the 
initial attempt at passing a suction 
catheter is unsuccessful, remove the 
inner cannula (if present) and remove 
any obstructing material. If respira-
tory distress persists, replace the air-
way or attempt oral intubation.47
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Physician CME Questions

31. How should accidental cannulation of the 
subclavian artery be managed? 
A. immediately remove the catheter at 

the bedside 
B. leave the catheter in place and call 

interventional radiology or vascular 
surgery

C. replace the catheter with a smaller 
bore arterial catheter over a guidewire 
and use it for pressure monitoring

D. continue to use the central venous 
catheter as planned

32. A central venous catheter that neither 
flushes nor aspirates blood when the ipsi-
lateral arm is raised suggests the presence 
of:
A. A fibrin sheath
B. A catheter tip thrombosis
C. A catheter port abutting the vessel 

wall
D. Intracatheter luminal thrombosis

33. Any patient who presents with bleeding 
from a tracheostomy site in association 
with a pulsatile tube one week after sur-
gery should be evaluated for:
A. tracheobronchitis
B. pneumonia
C. ostomy wound bleeding
D. tracheoinnominate artery fistula

34. The first step in controlling the bleed-
ing associated with a tracheoinnominate 
artery fistula is to:
A. overinflate the tracheostomy cuff
B. withdrawal the tracheostomy tube 

slightly
C. place an endotracheal tube orally with 

the cuff positioned just distal to the 
tracheostomy tube

D. apply digital compression through the 
ostomy

35. When is a tracheostomy tube track con-
sidered mature enough to simply recan-
nulate when necessary?
A. 24 hours
B. 1 week
C. 2 weeks
D. 1 month

36. Which of the following is not a compli-
cation of insertion of a central venous 
catheter?
A. tracheoinnominate artery fistula
B. pneumothorax
C. lymphatic injury
D. malposition

37. The safest way to place a central venous 
catheter is: 
A. internal jugular
B. supraclavicular
C. subclavian
D. ultrasound guidance

38. Recommended ways to reduce catheter-
related infections include:
A. changing the catheter every day
B. applying topical antibiotic at the 

insertion site
C. sewing in the catheter
D. placing a gauze bandage over the site

39. What are the indications for adding anti-
fungal therapy to antibiotics for catheter-
induced infection?
A. femoral line
B. neutropenia
C. allergy to vancomycin
D. A and C

40. The most common organism causing 
catheter-related bloodstream infection is: 
A. coagulase-negative Staphylococcus
B. Enterococcus
C. Staphylococcus aureus
D. Pseudomonas aeruginosa
E. Klebsiella pneumoniae
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A. Pinch-off Syndrome. Note the small blush 
of contrast extravasation at the inferior 
margin of the clavicle. B and C. PA and 
lateral chest radiograph illustrating catheter 
fracture and tip embolization into the right 
ventricle. Photographs courtesy of Dr. Kamal 
Massis, Radiology Associates of Tampa.

B

C

A

Evaluation Causes Treatment
Examine external 
catheter and anatomy

Break or Kink?
Wear at the clamp site?
Closed clamp?
Tight suture?
Signs or symptoms of 
DVT?

Correct any external 
causes. May require 
replacement of CVC.
If suspect DVT, proceed 
with venous US.

Attempt to Flush and 
Aspirate Catheter

Unable to aspirate, able 
to fl ush: 

• Fibrin sheath
• CVC tip thrombus/

DVT
• Pinch-off syndrome
• Ports abut vessel wall

Unable to aspirate or 
fl ush: 

• Intraluminal 
thrombosis

• Occlusive DVT
• Pinch-off syndrome

Reposition and retry

Radiograph (consider 
linogram with contrast): 
Kinks? Loops? Twists?
Detached reservoir? 
Pinch-off syndrome?

Consider ultrasound

Alteplase*

Patient on TPN or Drug 
Infusions

Review drug and 
possible precipitations

TPN: Instill 70% EtOH37

Acidic drug: NaCO3
*Alteplase dosing: 2 mg per dose, typically using 2 mL of a 1 mg/mL solution, placed 
in the catheter lumen and given 30 minutes intraluminal time. Attempt to aspirate, 
then fl ush. If occlusion remains, repeat x 1. Alternatively (for smaller catheters), 
administer 110% of the catheter volume (of the 1 mg/mL solution) up to a maximum 
of 2 mg per dose.37 If occlusion remains, the physician may attempt passing a 
guidewire through the catheter to dislodge the clot. If catheter remains occluded, 
consult IR. If successful, lock with heparin solution.


