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Introduction
Extravasation refers to the process by which substances (including 

fluids or medications) escape into the extravascular space, either by 
leakage from a vessel into surrounding tissue or by direct infiltration 
[1-4]. This may occur through the administration of fluids via central 
venous catheters (CVC) or peripheral lines [3]. Extravasates are broadly 
divided into irritants or vesicants, based on their potential for local 
toxicity [2]. The extravasation of irritants can cause an inflammatory 
reaction accompanied by warmth, erythema, and tenderness in the 
extravasated area [4,5]. Vesicants, on the other hand, are agents which 
can potentially result in blistering, sloughing of the skin, and deep 
tissue damage because they are inherently toxic [4,5]. 

The extravasation of total parenteral nutrition (TPN), largely 
an irritant, has most commonly been reported in newborns in 
the intensive care setting [6].  However, there are only a few case 
reports of this occurring in adults with the vast majority of reports 
over a decade old [3,6-10] (Table 1). TPN is a complex mixture of a 
wide variety of substances including amino acids, dextrose, lipids, 
vitamins, electrolytes and trace elements [4]. Very often, the solution 
is hyperosmolar (in excess of 1000 mOsm/L) compared with serum 
osmolarity of approximately 285 mOsm/L [4]. Although the exact 
mechanism of tissue toxicity caused by extravasated TPN is not clear at 
this stage, it has been previously suggested that the tissue toxicity could 
be related to the hyperosmolarity, acidic pH and local ions present in 
the parenteral nutrition [4,5,7]. 

Case 
A 66-year-old male Caucasian patient was admitted to the Intensive 

Care Unit with severe pneumonia, renal failure, and gastrointestinal 
bleeding. During this time, he received parenteral nutrition via a 
subclavian CVC. This was inserted on admission three days prior, 
via Seldinger technique without difficulty. Correct placement was 

confirmed with plain film radiography. He developed a neck swelling 
approximately two hours after the commencement of his parenteral 
nutrition (1100 mOsm/L, with lipids) infusion. He complained 
of tightness in his neck and became progressively dyspnoeic with 
increasing oxygen requirements. He was subsequently intubated and 
ventilated. On examination of his neck, there was a soft fluctuancy 
(16.5 × 11.5cm) suspected to be an extravasation injury, which was 
not amenable to aspiration under ultrasound guidance (Figure 1). 
It was felt he had developed. The infusion was ceased as soon as the 
infiltrate was detected. He was managed conservatively with his head 
up at 30°, and the area of the swelling was marked for daily monitoring, 
and his CVC was left in place. TPN was provided via a new CVC on 
the contralateral side. The size of the swelling gradually reduced daily. 
Three days after the initial injury, it was no longer visible (Figure 2). He 
eventually recovered without any complications from the extravasation 
injury.

Discussion
The treatment of TPN extravasation should include early 

recognition of extravasation, with immediate discontinuation of 
the infusion [4,5,7]. Conservative measures such as elevation of the 
affected limb or the application of heat or cold have not shown any 
benefit [7,11-14]. It has also been recommended that the cannula is 
left in-situ as it may be used as a route to either administer an antidote 
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Abstract
Introduction: Extravasation is an uncommon but potentially severe complication that can occur in patients being administered parenteral nutrition (a hyperosmolar 
solution in excess of 1000 mOsm/L in concentration) either via central venous catheters (CVC) or peripheral lines.

Case presentation: A 66-year-old male Caucasian patient who was receiving parenteral nutrition via a central venous catheter suddenly developed neck swelling (16.5 
× 11.5cm) during an infusion. We discuss the clinical course taken by the patient along with a detailed review of the literature available which affected the patient’s 
management.

Conclusion: The approach to the treatment of extravasated parenteral nutrition can be conservative, or surgical in nature. However, there is currently a lack of 
clearly defined evidence-based protocols for the definitive management of parenteral nutrition extravasations. Further research and implementation of sound, well-
researched protocols are required for the effective management of this complication in order to avoid potentially deleterious consequences.
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or to aspirate the extravasated drug [7,11]. However, the passage for 
aspiration is often blocked [11]. Synthesis of what little literature 
available to us led us to adopt a conservative approach to managing this 
patient – watchful waiting and ceasing the infusion. The use of topically 
administered drugs in the treatment of extravasations is controversial 
[9,11]. Various “antidotes” (including glucocorticoids, antihistamines, 
sodium bicarbonate, heparin, and lidocaine) have been injected or 
topically applied to sites of chemotherapeutic extravasation injuries 
and have been found to be ineffective in treating such injuries [15]. The 
use of subcutaneously administered hyaluronidase has been previously 
advocated for the extravasation of parenteral nutrition [7]. However, 
its use is currently only recommended for the extravasation of plant 
alkaloids [5]. 

The majority of research which has been conducted with regards 
to the approaches to extravasation injuries examines the treatment of 
extravasated chemotherapeutic agents (especially cytotoxic agents) [5]. 
Scuderi and Onesti found that the local injection of varying amounts 
of normal saline solution (20-90mL, depending on the area of injury) 
into extravasation sites of cytostatic agents of 40 patients was sufficient 
to avoid tissue necrosis in all patients [16]. A variation of this technique 
combining saline lavage with suction has been which was performed 
on a patient with doxorubicin extravasation injury [17]. The saline 
flush-out technique described by Gault was used in the neonatal 
intensive care setting to treat two newborns with TPN extravasation 
[6,8]. Both infants healed with minimal scarring and no functional 
defect [6]. This technique has been proposed to flush out extravasated 
vesicants [5,6,18,19]. The limited success of saline lavage techniques 
has been mainly attributed to dilution and removal of extravasated 
vesicants in the tissues, with the procedure optimally performed within 
6 hours of extravasation injury [18]. However, this is a both a time and 
labour-intensive surgical intervention which still leaves the possibility 
of residual extravasate remaining in the tissue [20]. 

The majority of the literature surrounding extravasation injuries 
is extremely old and is largely not specific to parenteral nutrition 
extravasation injuries in the neck. Further research is necessary to 
evaluate its true efficacy in the treatment of parenteral nutrition 
extravasations.

Conclusions
Extravasation of parenteral nutrition solution is potentially 

hazardous and can cause tissue damage due to osmotic factors and the 
presence of ions [7]. Prevention still remains the preferred treatment 
for iatrogenic injuries. However, when extravasation does occur, it is 
important to recognize and treat it promptly [3-5]. There is currently a 
paucity of literature on the principles of management of extravasation 
injuries, with no clear guidelines with respect to validated treatment 
recommendations for TPN extravasation. 
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