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III and IV). In all four cases, it was easy to visualize 
the glottis by the GlideScope® and to railroad the 
ETT over the introducer (METTI) into the trachea. 
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Knotting in peripherally inserted 
central catheters: more possible 
mechanisms

To the Editor:
While the knotting of peripherally inserted central 
venous catheters (PICCs) is a well described com-
plication1,2 the factors contributing to its occurrence 
have not been fully explored. We present a patient 
who experienced knotting of a PICC line, the clinical 
details of which suggest mechanisms for this complica-
tion which have not been described previously.

A 56-yr-old female weighing 60 kg with a low grade 
glioma in the left frontal region was scheduled for an 
elective craniotomy and mass excision for which she 
required PICC line insertion. Under aseptic condi-
tions, with the right arm abducted, the basilic vein was 
cannulated with a 14-G needle and cannula and a 75-
cm long 16-G PICC (Cavafix, B.Braun, Melsungen 
AG, Germany) was inserted through the cannula. 
Although the cannula could not be completely insert-
ed into the vein, the tip was sited well inside the lumen 
as evidenced by free flow of blood. As no resistance 
was encountered during insertion of the catheter, the 
catheter was therefore fixed at a distance of 40 cm, the 
distance measured from the sternal notch to the point 
of insertion. However, attempts to remove the stylet 
were unsuccessful and it was not possible to pull back 
the entire assembly, including the catheter. The course 
of the vein was radiologically screened under an image 
intensifier. The tip of the catheter was located in the 
upper arm and a knot could be visualized just above 
the elbow near the entry point of the skin (Figure). 
The catheter was retrieved using a small skin incision 
under local anesthesia. There were multiple loops in 
the catheter approximately 9 cm from the tip. The 
knot was lying outside the vein.

Previous reports quoting this complication identi-
fied that resistance was felt after inserting the catheter 
about 13 to 14 cm.2,3 This distance correlates with 
the brachio-cephalic junction which appeared to be 
the point of obstruction. It is evident from our report 
that even without apparent resistance while inserting 
these catheters, knotting is still a possibility for two 
possible reasons. The first possible mechanism is that 
the needle of the cannula could have punctured the 
vein and provided a port of exit for the catheter. A 
second possible mechanism is that once the catheter 
had been advanced through the cannula over a certain 
distance, the cannula could have slipped out of the 
vein, leading to extravascular knotting as the catheter 
was further advanced. However, it has been suggested 
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FIGURE  Assembly of the Muallem endotracheal tube 
introducer (METTI), pipe stylet, and endotracheal tube.
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by some authors that the tip of the cannula should 
be withdrawn outside the lumen of the vein and 
sited subcutaneously to avoid the rare complication 
of air embolism.4 It has also been suggested that this 
method will protect the catheter from kinking. The 
circumstances of this case challenge that assumption, 
and suggest that it may be preferable to leave the can-
nula inside the vein during catheter insertion. 

Knotting of a PICC is a potential complication 
which one must consider whenever there is difficulty 
in advancing the catheter, or when there is difficulty 
in removing the stylet. When this complication is sus-
pected, the course of the catheter should be confirmed 
radiologically, and the catheter removed surgically, as 
excessive traction on the catheter could lead to further 
complications. 
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Dose-response and postoperative 
confusion following methylene blue 
infusion during parathyroidectomy 

To the Editor:
A 115-kg 65-yr-old female presented with symptom-
atic primary hyperparathyroidism (plasma calcium 2.9 
mmol·L–1, PTH 10.5 pmol·L–1). She had type II dia-
betes, hypertension, hyperthyroidism and depression 
and was taking mixtard insulin, metformin, ramipril, 
atenolol, aspirin, simvastatin, paroxetine, and carbima-
zole. Sestamibi and magnetic resonance imaging scans 
demonstrated a retrosternal parathyroid adenoma. 
Surgery was planned for a morning operating list. 

General anesthesia was induced with midazolam 2 
mg iv, fentanyl 150 µg iv, and propofol 200 mg iv, fol-
lowed by rocuronium 50 mg iv and endotracheal intu-
bation. Anesthesia was maintained with 50% nitrous 
oxide in oxygen and 1% end-tidal isoflurane. At the 
request of the surgeon, the patient received 200 mg iv 
methylene blue (≈ 1.75 mg·kg–1). The operation was 
completed uneventfully within 75 min, and her vital 
signs were stable throughout. No anticholinesterase 
or anticholinergic drugs were administered.

In the recovery room, oxygen saturation was 98% 
on facemask oxygen and her airway remained patent. 
The patient appeared agitated and restless. Blood 
pressure was 150/60 mmHg and blood sugar 11.6 
mmol·L–1. Arterial blood gases revealed pH 7.44, 
pO2 85.9 mmHg, pCO2 37.3 mmHg. Eye opening 
was spontaneous with normal pupillary reflexes. She 
moved all four limbs, but she was unable to speak and 
she did not respond to verbal command. There was 
no limb weakness, her plantar responses were down-
going, and there were no focal neurological signs. 

The patient’s agitation failed to settle after two 
hours, and the unenhanced computed tomography 
(CT) scan done at that time demonstrated no intrac-
ranial abnormality. She was reintubated and ventilated 
due to concerns of airway safety. The following day 
she obeyed commands but remained drowsy and con-
fused (Glasgow coma score of 11, E4M6V1). Serum 
calcium had normalized (2.25 mmol·L–1), methemo-

FIGURE  x-ray of the right arm showing the knot at the 
lower end of the humerus and the tip of the catheter at the 
level of upper arm. Arrow indicates a metal pointer placed 
on the skin to locate the knot.


