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Abstract. Oxaliplatin is a chemotherapy drug considered to be 
an irritant and vesicant. Peripheral extravasation could happen 
following oxaliplatin chemotherapy administration, but medi‑
astinal or cervical events are rare. The present study focused on 
the case of a 64‑year‑old female patient with KRAS‑mutated 
colorectal adenocarcinoma. The patient was prescribed folinic 
acid, fluorouracil and oxaliplatin chemotherapy via a subcu‑
taneous pump or port‑a‑cath device, which was inserted into 
the right subclavian vein. The patient reported a sudden throb‑
bing pain in the chest wall and anterior cervical region. After 
performing a computed tomography scan, anterior cervical 
collection and jugular‑subclavian venous confluence at the 
distal end was observed at the venous access site of the subcu‑
taneous port‑a‑cath device, which extended cranially, dissected 
cervical planes and forming a hydro‑aerial collection in the 
submaxillary region. Subsequently, the port‑a‑cath device was 
removed and a warm dry compress was applied. After 2 weeks, 
the patient had fully recovered without any sequelae at the 
cervical level. To the best of the authors' knowledge, this is the 
first case of cervical extravasation of oxaliplatin reported in the 
literature to date and will help to manage similar situations.

Introduction

Oxaliplatin is a cytostatic antineoplastic drug that belongs to 
a novel class of platinum compounds, in which the platinum 
ion forms a complex with 1,2‑diaminocyclohexane and an 
oxalate group (1). Previous studies on the mechanism of action 
of oxaliplatin, although not fully elucidated, have reported that 
the hydrated derivatives formed due to the biotransformation of 
oxaliplatin interact with DNA. These molecules form intra‑ and 
inter‑stranded bridges with DNA and, therefore, interrupt DNA 

synthesis, which results in the cytotoxic and antitumor activity 
of oxaliplatin (1,2). Cisplatin, carboplatin and oxaliplatin are 
composed of double‑charged platinum ions surrounded by four 
ligands. The amine ligands are situated on the left, which form 
strong interactions with the platinum ion, whereas the chloride 
ligands or carboxylate compounds are situated on the right, 
which form leaving groups allowing the platinum ion to form 
bonds with DNA bases (3,4).

Oxaliplatin was considered to be a non‑vesicant until 
the 2000s when tissue necrosis from extravasation was 
described (5). However, in certain reviews oxaliplatin is clas‑
sified as an irritant (6). At present oxaliplatin is considered to 
have both irritant and vesicant properties (6,7).

In cancer therapy, extravasation refers to the inadver‑
tent infiltration of chemotherapy into the subcutaneous or 
subdermal tissues surrounding the intravenous or intra‑arterial 
administration site (6). When extravasation occurs the degree 
of damage is dependent on the agent, the drug concentration, 
dose and volume, its pH (7.35‑7.40) and osmolarity distance 
from normality (281‑282 mOsm/l), as well as the location 
of the extravasation event and the duration of cell exposure 
to the drug  (8). Patient‑dependent risk factors of chemo‑
therapy extravasation include small and/or fragile veins, 
lymphedema, obesity, impaired level of consciousness and 
numerous previous venipunctures. Iatrogenic factors, which 
can contribute to extravasation, include lack of proper nursing 
staff training, selection of the wrong cannula size, suboptimal 
location, accidental puncturing of the vein or movement of 
the cannula due to patient movement or insecure fixing (9,10). 
The extravasation severity and the potential sequelae highlight 
the fact that it is important to distinguish extravasation from 
other local reactions to chemotherapy. It is also crucial that 
the associated risk of the cannulation procedure is reduced 
and that medical staff are aware of the signs and symptoms of 
extravasation and are familiar with its management.

Case report

A 64‑year‑old female patient presented with a 4‑month history 
of anorectal pain, tenesmus, asthenia and weakness. The 
patient's medical history included arterial hypertension and 
diabetes mellitus. A colonoscopy revealed an ulcerated mass 
within 10 cm of the anal verge and the histological report 
determined this to be a colorectal adenocarcinoma. Molecular 
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analysis of the mass determined the tumor to have microsatel‑
lite stability and a KRAS mutation. A computed tomography 
(CT) scan of the chest, abdomen and pelvis revealed a 
voluminous rectal mass with vaginal fistulation and vesical 
infiltration, as well as numerous mesenteric and retroperito‑
neal adenopathies. The patient was diagnosed with a rectal 
adenocarcinoma with unresectable metastatic adenopathies. 
A folinic acid, fluorouracil and oxaliplatin (FOLFOX‑4) 
chemotherapy regimen was selected as the most suitable 
approach. Treatment was initiated using a subcutaneous pump 
for ambulatory administration, with venous access to the right 
subclavian vein via a port‑a‑cath device. The port‑a‑cath was 
inserted in 2017, using ultrasound to guide the catheter along 
the subclavian vein. Following its insertion, an X‑ray was 
performed to check the central line position was correct and to 
scan for any initial complications.

Following three cycles of chemotherapy, the patient exhib‑
ited no signs of significant toxicity. However, during the fourth 
cycle of FOLFOX‑4 treatment, the patient reported a sudden 
throbbing pain in the chest wall and anterior cervical region, 
with the appearance of a soft edema that coincided with these 
painful areas. As extravasation of oxaliplatin was suspected, 
the infusion was interrupted, the content of the port‑a‑cath 
device was aspirated and local dry heat was applied. A bolus 
of intravenous dexamethasone (12 mg) was administered and 
the patient was referred to the emergency department for 
further monitoring and treatment.

An urgent blood test revealed the elevation of C‑reactive 
protein; however, this was the only abnormality detected in 
the patient's blood. A CT scan identified an anterior cervical 
collection and jugular‑subclavian venous confluence at the 
distal end, with presence of bubbles close to the venous access 
site of the subcutaneous port‑a‑cath, which extended cranially 
dissecting laterocervical planes and formed a hydro‑aerial 
collection located in the submaxillary region of 8x15x25 mm. 
Furthermore, subcutaneous inflammation was identified 
in the upper third and anterior thorax, ascending through 
laterocervical planes to the homolateral submaxillary region 
(Figs. 1 and 2).

The patient was admitted to the hospital for monitoring 
and continued steroid (dexamethasone 4 mg iv/8 h) and anal‑
gesic treatment. The patient was not treated with antibiotics, 
as she remained afebrile and exhibited no signs of infection. 
Edema and pain had improved at 12 h following admission and 
erythema and local induration were present in the thoracic and 
cervical area where extravasation had occurred. The port‑a‑cath 
device was removed without complications. The device did not 
show signs of damage, holes or any leakage points.

A CT scan was performed 10 days after admission and 
demonstrated resolution of the cervical hydro‑aerial collection 
and a significant improvement in inflammation, which was 
non‑existent in the cervical area but persisted in the anterior 
thoracic region (Fig. 3). The patient did not present with any 
sequelae at the cervical level 2 weeks following discharge 
from hospital. In the thoracic region, a scar‑like induration 
was observed in the area of greatest exposure to the extravasa‑
tion event; however, this was not painful. Skin integrity was 
maintained throughout the process. Due to this extravasation 
event, the patient refused to continue chemotherapy treatment 
and succumbed to disease progression after 12 months.

Discussion

Extravasation of chemotherapy agents administered via a 
central venous access device (CVAD) is a rare complication. 
Its prevalence can range from 0.1‑6% when chemotherapy is 
administered via a peripheral intravenous access point and from 
0.26‑4.7% when administered via a CVAD (11,12). In the case of 
CVAD, when extravasation occurs the drug solution may accu‑
mulate in the mediastinum, pleura or in a subcutaneous area of 
the chest or neck. The most frequent symptom of central line 
extravasation is acute thoracic pain. Diagnosis of this condition 
should be based on clinical presentation and further confirmed 
by imaging, such as a thoracic CT scan. Current data on the 
management and evolution of chemotherapy extravasation of 
CVAD are currently based on previous case reports (7,13). As 
demonstrated in the present study, the management of oxalipl‑
atin extravasation should include discontinuing the infusion and 
aspirating as much of the chemotherapeutic agent as possible 
via the CVAD. If the extravasated agent is an anthracycline, 
dexrazoxane administration may be considered as an antidote. 
However, in previously reported cases, conventional therapy 
was the preferred approach, whereby surgical procedures, with 
the objective of draining the remaining solution, may also be 
considered (14,15). Antibiotics, endovenous corticosteroids, 
analgesia and other treatments leading to the control of the symp‑
toms derived from the mediastinitis or pleuritis secondary to 
extravasation, should also be administered as appropriate (7,13).

Common symptoms related to extravasation include tingling, 
burning, discomfort/pain, swelling and redness at the injection 
site (16,17). Late symptoms may include blistering, necrosis and 
ulceration. Signs that indicate extravasation may occur are the 
absence of blood return, resistance on the plunger of the syringe 
during delivery of a bolus drug, or an interruption to the free flow 
of an infusion (7). Supportive and non‑specific approaches have 
been described in managing cytostatic drug extravasation, as 
there are currently no direct antidotes (8). Prolonged peripheral 
line infusions of vesicants are associated with an increased risk 
of extravasation (8). Therefore, vesicants should not be adminis‑
tered as prolonged unsupervised infusions via peripheral veins, 
as they are more likely to cause complications, including tissue 
necrosis. If this occurs, the infusion should be stopped imme‑
diately. When several rounds of treatment are needed and there 
are pre‑existing extravasation risk factors, it is recommended 
that the drug is administered via a central line (8,9,16).

Figure 1. Upper thoracic and cervical swelling (arrowed) during oxaliplatin 
infusion. 
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Extravasation via a central line is most commonly caused 
by a dislodged needle in the port (15). It is therefore impor‑
tant that the proper positioning of the port is assessed using 
imaging following the procedure. Previous case studies have 
also described this procedure in patients with peripherally 
inserted central catheters (11). Oncology nurses must follow 
institutional protocols for the assessment of central venous 
access if extravasation occurs while using a CVAD  (14). 
Furthermore, when managing extravasation, it has been 
reported that hypertonic solutions can further increase tissue 
injury and lead to tissue necrosis (9), whereas cold treatment 
can aggravate neuropathy. A warm compress may increase 
drug removal by local vasodilation, which may help avoid 
peripheral neuropathy (18); however, it may potentially increase 
cellular uptake and, therefore, injury. Further research into this 
area is needed (4,19).

A study identifying five oxaliplatin extravasation 
cases, including a case involving high doses of oxaliplatin 
(>40 mg), where local cooling was applied and induration 
and localized pain were exhibited by several patients, was 
previously published (20). However, this treatment strategy 
is not recommended, as the application of localized cold 
treatment with a cytostatic compound may increase the 
risk of peripheral neuropathy. Therefore, the application of 
local heat is currently recommended, although, to the best 
of the authors' knowledge, there are no studies describing 
this treatment. It is a common practice to apply heat, for 

30 min, or for 15 min every 6 h over 2 days (4,5,11,20‑22). 
Treatment recommendations rarely come from controlled 
clinical trials, but are often based on animal models, case 
studies or small uncontrolled studies, due to the following: 
Ethics, the rarity of the event, the lack of clear definition 
in the efficacy of treatments (such as surgical intervention), 
impairment of mobility and aesthetic sequelae and poorly 
studied anecdotal treatment strategies (including sulphadi‑
azine and corticoids) (12,18).

In summary, there are currently few guidelines on how to 
manage oxaliplatin extravasation. In most cases, a warm, dry 

Figure 2. Computed tomography scan images of extravasation. (A) Air bubbles (arrowed) extended cranially, dissecting laterocervical planes. (B) Subcutaneous 
inflammation (arrowed) was observed in the upper thoracic wall. 

Figure 3. Computed tomography scan images on day 10 following admission. 
Imaging findings indicated resolution of the cervical hydro‑aerial collection 
(arrowed). 
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compress is applied, in contrast to other platins, which require 
wet dressings.

The cervical extravasation of other specific drugs has 
also previously been described in detail (17,18), such as in 
a patient treated with bevacizumab for colorectal cancer. 
In that case, extravasation occurred during chemotherapy 
infusion due to a catheter migration of the port outside of 
the superior vena cava, causing cervical pain without skin 
manifestations. Conservative management was proposed. 
The patient fully recovered from all symptoms within 
3 weeks. Physicians should also be aware that, in cases of 
bevacizumab extravasation, a non‑surgical approach may be 
effective. To the best of the authors' knowledge, there has 
only been a single case report on tissue damage following 
paravasal infusion of oxaliplatin. In this previous case 
report, a 62‑year‑old male patient with colon cancer received 
adjuvant chemotherapy and presented with extensive tissue 
damage following oxaliplatin extravasation in the left ante‑
cubital region. Despite the severity of the extravasation event 
and a prolonged stay in hospital, the patient had almost fully 
recovered at 8 months, without surgical intervention. The 
patient had exhibited a high temperature and presented with 
clinical signs of infection; however, directed treatment using 
several antibiotics was ineffective. Recovery occurred gradu‑
ally following extravasation, including lymph drainage and 
the administration of prednisone (12).

In conclusion, cervical extravasation of oxaliplatin is 
a unique event that has not previously been reported in the 
literature, to the best of the authors' knowledge. The increased 
use of central venous catheters to infuse this drug may lead 
to similar cases being reported in the future. Although severe 
tissue inflammation and necrosis have been reported in cases 
involving soft tissue, the present study suggested that cervical 
oxaliplatin extravasation can be managed with close obser‑
vation and symptomatic treatment alone. Individual cases, 
however, may require a more aggressive approach. It is crucial 
that roper catheter positioning is confirmed prior to drug 
administration.
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