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echocardiographic periodic follow‑up is mandatory.[5]

•	 Neuroimaging features: Neuroimaging studies, 
including CT and MRI, are the important diagnostic 
tools. As illustrated by our case, bihemispheric 
combined anterior and posterior circulation or bilateral 
or multilevel posterior infarcts are suggestive of 
cardioembolism. Hemorrhagic transformation of an 
ischemic infarct and early recanalization of an occluded 
intracranial vessel are suggestive of a cardiac origin of 
the stroke.

•	 Stroke complicating PHI is a preventable and treatable 
complication: Heparin anticoagulation followed by 
warfarin is the first‑line treatment for most causes of 
cardioembolic stroke. Anticoagulation therapy affords 
substantial protection against early recurrent emboli. 
However, this benefit must be weighed against the risks 
of hemorrhage.[3]

Stroke is  a relatively rare but well ‑documented 
complication of PHIs. Echocardiography is the cornerstone 
imaging modality for diagnosis of LV thrombi and other 
trauma‑related sources of embolism. Anticoagulation 
therapy should be conducted carefully to prevent the 
first or recurrent stroke after PHIs with close clinical and 
neuroimaging monitoring.
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Screening ultrasound: A valuable tool to detect central venous 
thrombosis in a patient with multiple previous cannulation 
attempts

Sir,
Central venous (CV) thrombosis can occur as a complication of 
head and neck infections, surgery, CV access, local or distant 

malignancy, and intravenous (IV) drug abuse or spontaneously, 
among which CV catheterization being the most common 
etiology.[1,2] We report a case of undiagnosed bilateral CV 
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The conventional approach to CV cannulation based on 
anatomic surface landmark identification, but it can lead to 
complications such as multiple attempts, arterial puncture, 
hematoma, pneumothorax, and even vascular thrombosis. 
The use of bedside ultrasound not only allows direct 
visualization of target vessels but also allows the assessment 
of anatomic variants and presence of vascular thrombosis.[3]

Due to the presence of contractures in extremities and 
thrombosed vessels, attempts at blind peripheral IV access were 
unsuccessful, so the patient had undergone multiple times CV 
cannulation for the administration of antiepileptic drugs resulting 
in thrombosis. Patients with bilateral CV thrombosis may result in 
neck and limb pain, edema of the head and neck, SVC syndrome, 
and pulmonary embolism,[4] but this patient was asymptomatic 
as it was a gradual process which may have resulted in multiple 
collaterals veins involving external jugular vein.

A diagnosis of venous thrombosis by USG in the present 
case was made by the presence of noncompressible, 
hyperechoic intravascular mass and the absence of respiratory 
variation [Figure 1], further confirmation by computed 
tomography angiography could not be done as the patient’s 
mother did not gave consent for any invasive procedure.

This case highlights that a screening USG should be done 
before attempting CV cannulation in short‑axis view as 
well as in long‑axis view to establish the patency of these 
vessels further down, especially in the patient with history 
of multiple CV cannulations.
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Figure 1: Visualization of the internal jugular vein under short‑axis view 
of ultrasound and long‑axis view of the lower part of the internal jugular 
vein shows noncompressible, hyperechoic thrombus along with fibrosis

thrombosis in a patient with cerebral palsy who presented 
with respiratory distress in the Intensive Care Unit (ICU).

An 18‑year‑old male patient with cerebral palsy was admitted 
in the ICU with history of dyspnea. His respiratory rate was 
34 breaths/min, saturation was 85% on room air, and bilateral 
wheezes were present. Chest X‑ray revealed heterogeneous 
opacity in the right lower zone. A provisional diagnosis of 
community‑acquired pneumonia was made, for which IV 
antibiotic therapy was to be given. The patient had history 
of seizure episodes 3–4 times a day since early childhood, for 
which he was taking multiple oral antiepileptics. During seizures 
exacerbation, IV antiepileptic drugs were to be administered, 
for which he required repeated IV cannulation and many a times 
even CV cannulation. Initially, the CV access was obtained easily, 
but each subsequent attempt of cannulation took more time, 
and over the period of time, the vein get punctured but guide 
wire could not be negotiated further.

In view of difficult peripheral venous access due to the 
presence of severe contracture in all the four limbs, CV 
cannulation in the right jugular vein was planned. An 
ultrasonography (USG) examination (GE Healthcare, USA) 
was done before attempting cannulation. In short‑axis view 
of ultrasound, the jugular veins were easily identified on 
both sides, but on tracing it further down in long‑axis view 
showed near total obstruction of lumen due to thrombus and 
fibrosis [Figure 1]. Ultrasound subclavian veins also revealed 
the presence of thrombus. Hence, plan to cannulate CV was 
abandoned, and USG‑guided peripheral venous access with 
22‑gauge 80 mm polyethylene pediatric catheter (Leadercath, 
Vygon) was obtained in median cubital vein. He remained on 
IV antibiotics and nebulization therapy for 3 days in ICU, to 
which he responded well and discharged to home after 5 days.
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Sir,
Aerosolized bronchodilator therapy is the mainstay 
of treatment for the management of perioperative 
bronchospasm in reactive airway disease. Pressurized 
metered‑dose inhalers (pMDIs) are routinely used for 
this purpose. Even in critical care setting, delivery of 
bronchodilators and steroids with pMDIs in mechanically 
ventilated patients has been used increasingly in recent 
years.[1] The use of pMDIs has several advantages over 
small volume nebulizers such as cost effectiveness, ease of 
administration, less time consumption, reliability of dosing, 
and a lower risk of contamination.[2]

pMDIs were actually never designed for inhalation therapy 
to mechanically ventilated patients, thus their adaptation for 
this purpose involved substantial modifications. For pMDIs to 
be used in ventilator‑supported patients, actuation devices 
that could be connected in closed, pressurized circuits were 
required.[3] These devices range from simple adaptors with 
a port, for example, 22 mm male–22 mm female connector 
with an MDI insert (Intersurgical Ltd, UK) and single nozzle to 
more complex spacer chambers (Smiths Medical, Portex®).[4] 
During a brief period of nonavailability of such commercially 
available devices in our institution, we decided to create our 
own indigenous in‑line pMDI actuation device. We took a 
standard 15 mm M/15 mm F elbow connector (which is itself 
a part of the anesthesia or ventilator circuit) [Figure 1]. We 
modified it by creating a conical hole (with base of the cone 
at the surface) in its wall at the angle part, facing the 15 mm 
F end. This was done using a stainless steel (SS) one inch 
long, 2.5 mm diameter tapered self‑tapping screw [Figure 2]. 

An indigenous in‑line metered dose inhaler actuation device

The elbow adaptor was marked on its convexity diametrically 
opposite to the 15 mm F end with a No. 11 surgical blade. 
Then, the “tapered SS screw” was screwed on this mark till 
its advancing tapered end went through the wall of the elbow 
connector. The screw was subsequently removed leaving 
behind a through‑n‑through conical hole in the wall of the 
elbow connector [Figure 3].

During aerosol therapy to the patient, this modified 
elbow connector can be attached between the standard 
endotracheal  tube universal  connector and the 
Y‑connector [Figure 4]. The nozzle of the pMDI canister 
can then be fitted into the conical hole, and the pMDI can 
be actuated synchronized with inspiration for direct drug 
delivery to the tracheobronchial tree [Figure 5]. In vitro 
studies have shown that aerosol drug delivery to the lower 
respiratory tract ranges from 0.3% to 97.5% with pMDIs.[5] 
This wide variation in drug delivery can be attributed to 
various factors such as ventilator mode and settings, heat 
and humidification of the inspired gas, density of inhaled 
gas, size of endotracheal tube, and method of connecting 
pMDI in the ventilator circuit.[2] Thus, a correct technique 
of administration is essential for successful aerosol therapy 
using pMDIs. The optimal technique for drug delivery by 
pMDI in ventilated patients is as follows:[1,3]

1. Assure tidal volume >500 ml (in adults) during assisted 
ventilation

2. Remove excess secretions
3. Shake pMDI vigorously
4. Place pMDI in adaptor in ventilatory circuit
5. Coordinate pMDI actuation with beginning of inspiration
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