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Our patient 

F/35 
• Chief complaint: vomit x 3/7, fever x 1/7 
• 3 Jan 2016: admitted to Oncology 
• Past medical history: 

 
1. Right breast invasive ductal carcinoma (T2N1M0) 

• ER+/PR+/Her-2(-) 
• SPECT: no distant metastasis 
• 17 Dec 2015: right jugular vein port implanted 
• 21 Dec 2015: first cycle of chemotherapy given 

 

2. HBV carrier, on Entecavir 
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Our patient 

• Physical examination: 
• Temp: 39.4℃，HR 116bpm，BP 99/68mmHg 

• GCS 15 

 

• Right breast:  
• 4x3.5cm mass in outer upper quadrant, not tender, boundary not 

clear.   

• 2x2cm mass in outer lower quadrant near nipple. 

• Enlarged LNs in right axilla 

 

• Skin over Implanted port:  red and swollen, tender, 
warm 
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Our patient 

Investigation: 

• CRP 254mg/L, PCT 0.44ng/mL 

• WBC 2.69, NEUT 1.84 

• PLT normal 

• LFT, RFT: normal 
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CXR 

5 



Care in Oncology 

• 3 Jan: Augmentin 

• 5 Jan:  
– Blood cultures taken on 3 Jan: MSSA 

– Change to Cefazolin 

– Remove implanted port: yielded pus  

• 8 Jan:  
– Ultrasound: clot in the right jugular vein 

– Started LMWH 
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clot in the right jugular vein 
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Care in Oncology 

• Port catheter tip and reservoir culture: 
MSSA 

• Blood culture taken on 8 Jan：MSSA 
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Blood culture 

9 

xxxxxx
xxxx



10 

Thrombus in 
 right internal jugular 

vein 
 and 

 superior vena cava 



CT Thorax 
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CT Thorax 
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• On 12 Jan: persistent fever and hypotension 
• Transthoracic Echocardiogram: no vegetations 

 

• 15 Jan: 

 
– PET-CT 
  

– Transesophageal echocardiogram 
• No vegetation 

ICU care 
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PET-CT 
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Multiple bilateral pulmonary 
nodules, some with increased 
metabolism. 
? infection or metastasis 

Higher radioactivity uptake 
in the superior vena cava 



ICU care 

• Transesophageal echocardiogram on 15 
Jan: no vegetation 

• Continue Flucloxacillin iv 

• Sepsis control improved and 
transferred to Oncology on 16 Jan  
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Second 
Chemotherapy 

Blood: 
MSSA 

Blood: 
MSSA 

Blood 
(-) 

Blood 
(-) 

Augmentin cefazolin Flucloxacillin （11 Jan - 1 Feb） 

LMWH 

Discharge 

5.Jan. 
Port removal 



Oncology care 

• 28 Jan: CT repeated 

– Pulmonary embolism: improving 

– multiple nodules in both lung: improving 

– thrombus in right jugular and superior vena     
cava: improving 
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Pulmonary embolism: improving 
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Multiple nodules in both lung: improving 
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  Thrombus in right internal jugular and superior 
vena cava: improving 
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Oncology care 

• Flucloxacillin for another 3 weeks（11 Jan - 1 
Feb） 

• 2 Feb:  
– Second dose of chemotherapy  

– Refused PICC insertion  

• Enoxaparin: from 8 Jan and continued 
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Case Summary 

• Right breast invasive carcinoma, 
ER+/PR+/Her-2(-),cT2N1M0,IIB, with implanted port in-situ 

 

• MSSA bacteremia, related to port 
pocket infection 

 

• Suppurative thrombophlebitis of Right 
jugular vein and superior vena cava, with 
pulmonary embolism 
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Suppurative thrombophlebitis 

Diganosis： 

• Requires  
– Presence of positive blood culture results  

– Plus demonstration of thrombus by radiographic 
testing (e.g., computed tomography, 
ultrasonography, or other methods) (A-II) 

 

Clinical Practice Guidelines for the Diagnosis and Management  of Intravascular Catheter-Related Infection: 2009 Update by the 

Infectious Diseases Society of America Clin Infect Dis. 2009 July 1; 49(1): 1–45.doi:10.1086/599376 
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Suppurative thrombophlebitis 

• First formally reported by Prof 
Lemierre in 1936 
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Lemierre’s Syndrome 

• Report of Prof Lemierre 
– “anaerobic postanginal septicaemias”  

 

– Group of young, healthy patients   
• B. fundiliformis (F. necrophorum)  

• tonsillitis  

• suppurative thrombophlebitis  

• distant metastatic abscess : 

   especially to lung (triad of pleuritic chest pain, dyspnea and 
hemoptysis), also joint 
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Lemierre’s syndrome 

• High mortality (pre-antibiotic era) 
– Mass production of penicillin after 1940 

– Metronidazole discovered after 1960 

 

• Incidence dropped dramatically after 1960s,  
– “A forgotten disease” 

– Incidence rises recently but still uncommon 

 

• A rare, but life threatening illness. 
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Lemierre’s Syndrome – still exists 
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Lemierre’s Syndrome 

• Usually sore throat 
(tonsillitis or 
pharyngitis) 

• Followed by neck pain, 
rigors, high fever (39-
41⁰C) 

• Then dyspnea, chest 
pain 
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Lemierre’s Syndrome 
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Lemierre’s Syndrome 

• Can be  

– Nodular infiltrates 

– Empyema 

– Pleural effusion 

– Lung abscess 

– Pneumothorax 

– Pneumatocele  
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Modern Lemierre’s 
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Lemierre’s Syndrome 

• Streptococcus family and not Fusobacterium 
necrophorum as the most frequent microbe in 
STIJV (septic thrombosis of the internal jugular vein ) 

 

• STIJV can be caused by a multitude of microbes 

 

• Compared to other microbes, Fusobacterium 
necrophorum infection showed no distinctive 
differences in diagnosis, therapy, and 
prognosis.  
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Our patient 

Or, 
Lemierre’s-like 
Syndrome? 
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Our patient 
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MSSA & Lemierre’s Syndrome 

Chanin et al.: 

• S. aureus has been reported as a notable cause of 
Lemierre’s syndrome since 2002.  

Journal of Clinical Microbiology p. 3144–3145 September 
2012 Volume 50 Number 9 
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MSSA & Lemierre’s Syndrome 

• Postulate that alpha-hemolysin plays a role in the 
pathogenesis of this aggressive condition. 

 

• Panton-Valentine leucocidin (PVL)  appears to have 
pathogenic synergism with alpha-hemolysin, which is 
almost ubiquitously expressed by staphylococci (5).  

 

• The ability to lyse leukocytes and erythrocytes to 
assist immune evasion and bacterial replication seems to 
be a shared feature of PVL-producing S. aureus and 
Fusobacterium  necrophorum. 
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MSSA & Lemierre’s Syndrome 

• Pitsiou et al reported similar cases: 

– Community-acquired MSSA strains, despite the 

antibiotic susceptibility, have the potential to be 

extremely virulent, increased attention has to be paid 

to early detect them.  

 

  

 

American Journal of Emergency Medicine (2013) 31, 268.e5–268.e7 
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Our patient 
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Treatment  

• Source control 

 

• Antimicrobial treatment 

 

• Anticoagulation ? 

 

• Surgery: indications ? 
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Treatment – source control 

• Catheter management 

 

• Drainage of abscesses 
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Treatment – source control 

• Treatment of long-term 
CVC-related infections  

– Difficult ∵ micro-
organisms adhere to 
the CVC and 
embedded in biofilm 

– 24% to 66% cannot 
be salvaged, and 
require replacement 

 

 

41 AFlynn 2000; Fratino 2005; Mermel 2009; Rubin 1999; Wiener 1992).antibiotic and other lock treatments for tunnelled central venous catheter-related 
infections in children with cancer (Review) .2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 



Treatment – source control 

• To achieve therapeutic 
concentrations of 
antibiotics needed to 
kill microbes growing in 
a biofilm, concentrations 
100 to 1000 times 
higher are required than 
for the killing of freely 
floating (planktonic) 
bacteria 

 

42 AFlynn 2000; Fratino 2005; Mermel 2009; Rubin 1999; Wiener 1992).antibiotic and other lock treatments for tunnelled central venous catheter-related 
infections in children with cancer (Review) .2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 



Treatment – source control 

• For adults the IDSA recommends systemic antibiotic 
treatment and removal of the catheter in case of a 
complicated CVC-related infection. 

• Remove for adults patient with complicated  
infection, includes: 
– Severe sepsis 

– Suppurative thrombophlebitis 

– Endocarditis 

– Persistent bloodstream infection despite > 72 hours of 
antimicrobial therapy 

– Infections due to Staphylococcus aureus, Pseudomonas 
aeruginosa, fungi or mycobacteria 

43  AFlynn 2000; Fratino 2005; Mermel 2009; Rubin 1999; Wiener 1992).antibiotic and other lock treatments for tunnelled central venous  catheter-
related infections in children with cancer (Review) .2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 



Treatment – source control 

• In all other cases, catheter salvage can be 
considered, if necessary. 

• For children  
– Same recommendations apply 

– Must also balance benefits of catheter removal against 
the difficulty of obtaining alternate venous access 

– Provided the clinical situation of the child permits 
salvage, treatment consists of systemic and antibiotic 
lock treatment simultaneously 
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Treatment – source control 

• Catheter salvage: 
– Methods being studied: 

• Antibiotic lock 

• Alternative lock solutions such as ethanol and 
taurolidine 

• Urokinase and ethanol lock 

– Considerations: 
• Theoretically less systemic side-effect 

• Potentially causes microbial resistance 

• May cause catheter malfunction 
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Treatment - source control 

• Antibiotic lock  
– According to the IDSA guideline, antibiotic 

lock canbe used for salvage of catheter for 
long-term catheter with CRBSI, and 
without exit site or tunnel infection 

– Has to be given together with systemic 
antibiotic 
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Treatment  

• Systemic antibiotics 
– Duration, depends on 

• Metastatic infection involved 

• At least 4 weeks for suppurative 
thrombophlebitis 

• Requires at least 6 weeks if complicated with 
osteomyelitis 

 

 

47 Clinical Practice Guidelines for the Diagnosis and Management  of Intravascular Catheter-Related Infection: 2009 Update by the 

Infectious Diseases Society of America Clin Infect Dis. 2009 July 1; 49(1): 1–45.doi:10.1086/599376 



Pathogen & choice of antibiotic 

• Most CVC-related infections occur within 100 days 
after placement.  

 

• In the first 45 days early CVC-related infections are 
often caused by skin pathogens colonising the 
catheter.  Colonisation of the external surface of the 
CVC occurs through insertion.  

 

• After 45 days luminal colonisation, originating from 
the hub, is more frequently the source of infection, 
or a disseminating infection elsewhere in the body 

Antibiotic and other lock treatments for tunnelled central venous catheter-related infections in 
children with cancer (Review) .2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 
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Pathogen & choice of antibiotic 
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Treatment - anticoagulation 

 

Cons- 

• Internal jugular vein 
thrombosis 
– Inherent nature: 

thrombosis resolve 
without anticoagulation 

 

 

Pros+ 

• Anticoagulation  
– Enhances penetration of 

antibiotics to septic 
thrombi 

– Prevents extension of 
thrombosis 
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Treatment  

• Anticoagulation therapy 
– Give vs Nil 

– Duration if given 
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Treatment - anticoagulation 

• Considered especially 
when: 

– Extension of 
thrombosis  

   despite antibiotics 

   Especially to intracranial  

    venous system 

 

– Patient with 
predisposing 
thrombophilia 
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 Eur J Neurol 2010;17:1229–1235 

NEJM 2015 
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Treatment – surgical modalities 

• Indications: 
– Persistent bacteremia or septic emboli 

despite medical treatment 

 

• Modalities: 
– Internal jugular vein ligation 

– Embolectomy 
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Treatment - Embolectomy 

Means:  
– Surgical 

– Combined mechanical thrombectomy with 
local thrombolytics 

 
• Thrombolytics may interfere microthrombus 

formation and biofilm integrity, enhance 
antimicrobial activity 

 

• Risk of distal embolization could be reduced by 
insertion of temporary filter 
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Eur J Vasc Endovasc Surg (2015) 49, 
670e675 



Long-term Central Venous Access  

• Inserted in >60% adults and children with cancer  

• Very important for oncology patients 

– Allow administration of cytotoxic drugs, 
antibiotics 

– Blood taking 

 

• Tunneled  

– ↓ catheter related infection, compared with 
non-tunneled catheter 

Antibiotic and other lock treatments for tunnelled central venous 
catheter-related infections in children with cancer (Review) .2013 The 
Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 
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Types of long-term CVC 

        PICC catheter 

    Hickman catheter 



Long-term CVC for oncology patient 

• Hickman catheter 
– Modified from Broviac catheter by Dr Hickman in 1979 

 

• Totally implantable venous access device  
(TIVAD)  
– First placement in 1982 in MD Anderson Cancer Center 

in Houston, via cephalic vein 

– Inserted under radiological guidance in 1992 

– Revolutionalise care of cancer patients, also used in 
chronic illness 
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Totally Implantable Venous Access Device TIVAD 

61 

Disadvantage 



Puncture of TIVAD 
• With Huber needle: 

– Its special shape slices 
rather than punctures the 
septum 

– reducing the chance of 
leakage through the 
opening 

– preventing possible 
dislodging of silicone 
slivers or cores, which 
could lead to serious 
adverse events if gain 
access to the circulation. 
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Puncture of TIVAD 
The port or reservoir is accessed through the skin by needle 
puncture into the port’s self-sealing septum.  

63 



Hickman vs TIVAD 

Hickman  TIVAD p-value 

Bloodstream infection  
(per 1000 catheter days) 

4.66 1.45 

Time to first infection 
(Days) 

52.3 108.8 <0.001 

Duration of catheter use 
(Days)  

140.8 277.3 <0.001 
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Hickman vs TIVAD – catheter infection 
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TIVAD-related bloodstream infection 

• Risk factors: 
– Cancer type 

• Described include lung cancer, hematological 
cancer, head-and-neck cancer 

• Inconclusive  

– Neutropenia  
• Related to Severity and duration 

– Concomitant disease 
Lee G. A case–control study to identify risk factors for totally 

implantable central venous port related  bloodstream infection. 

Cancer Res Treat. 2014;46:250–60 
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TIVAD-related bloodstream infection 

• Risk factors: 
– Catheter material 

• Silicone vs 
polyurethane. 

 

• Polyurethane: 

   slightly higher  
colonization/infection 
rates  
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Pathogens: TIVAD & Hickman 

• An important finding in the present study was the 
tendency for different pathogens to cause CABSI in 
different types of catheters 

 

• Staphylococcus was the dominant organism in 
implantable port group 

 

• Higher proportion of Gram-negative, polymicrobial 
and M. chelonei CABSI in the Hickman group 

A. Adlera  .Journal of Hospital Infection (2006) 62, 358–365 68 



TIVAD-related bloodstream infection 

• Vigilant catheter care 
– In-hospital care associates with infection risk 

 

• Antibiotic before inserting a tunnelled CVC did not 
prevent Gram positive catheter-related infections. 

 

• Further studies required: 
– Impregnated catheter 

– Antibiotic and heparin lock / flush 

 

 Prophylactic antibiotics for preventing Gram positive infections associated with long-term central 
venous catheters in oncology patients (Review).Copyright ©  2015 The Cochrane Collaboration 
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Hickman vs TIVAD – catheter infection 

• Author conclusion: Implantable ports may be 
considered the preferred device for most pediatric 
oncology and stem cell transplantation patients. 

 

• PICC vs TIVAD 
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Long-term catheter 

• Use a tunnelled or implanted central venous access 
device with a subcutaneous port for patients in whom 
long-term vascular access is required. (Class A). 
 

• Additionally, most studies concluded that totally 
implantable devices had the lowest reported rates of 
CR-BSI compared with either tunnelled or non-
tunnelled CVCs. 
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National Evidence-Based Guidelines for 
Preventing Healthcare-Associated Infections in 
NHS Hospitals in England 
H.P. Lovedaya*, J.A. Wilsona, R.J. Pratta, M. Golsorkhia, A. 
Tinglea, A. Baka,J. Brownea, J. Prietob, M. Wilcoxc 
a Richard 

Journal of Hospital Infection 86S1 (2014) S1–S70 



Placement of TIVAD 

The catheter is passed from the cannulated vein and tunneled beneath 
the skin, attached to a subcutaneous infusion port or reservoir placed 
into a subcutaneous pocket.  The procedure is done in strict aseptic 
environment. 
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Prevention of long-term catheter infection 

• Should follow the same principle as for short-term 
CVC 

 

• Start from the time of insertion 

– strict aseptic technique  

 

• Vigilant catheter care 

 
• Proper education and specific training of the staff is 

universally recommended as one of the most 
important and evidence-based strategies for 
reducing the risk of catheter-related infections.   
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Summary 

• Share a patient with MSSA port-related bloodstream 
infection, complicated with suppurative 
thrombophlebitis and metastatic infection 

 

• Discussed management of patient with suppurative 
thrombophlebitis 

 

• Discussed infection risk of different long-term 
catheter 
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Thank you! 
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