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Percutaneous dilatational tracheostomy (PDT) was first described in 
1985. Using the Seldinger technique, the trachea was punctured by 
a needle, a guidewire was introduced, and the trachea was dilated 
using serial dilators, following which a tracheostomy tube was 
inserted over the guidewire.1 The advantages of PDT were quickly 
recognized and it was adopted enthusiastically by the intensive care 
community. It could be performed at the bedside by the intensive 
care team without disruption of the intensive care unit (ICU) routine. 
No surgical expertise was required, and it reduced the dependence 
on surgical scheduling for an “ICU tracheostomy.” Other PDT 
techniques were developed, which included the Griggs’ guidewire-
dilator forceps method,2 the PercuTwist,3 the translaryngeal 
approach,4 a single-stage dilatation using a tapered dilator,5 and 
balloon dilatation of the stoma.6 The rate of complications was 
low, and PDT developed a good track record of safety.7 Additional 
techniques further increased the safety of the procedure: fiberoptic 
bronchoscopic guidance during needle insertion helped reduce the 
incidence of posterior tracheal wall puncture,8 and ultrasonography 
(USG) of the neck helped detect the presence of blood vessels in 
the field, accurately identified tracheal rings, and guided tracheal 
puncture and guidewire insertion in real time.9–11 Coagulopathy was 
initially considered a contraindication for PDT. Ligation of bleeding 
vessels and use of electrocautery for hemostasis were difficult to 
be performed in the ICU environment, and surgical tracheostomy 
was preferred in patients considered to be at high risk of bleeding. 
However, with increasing experience, several authors reported 
safe performance of PDT in patients with coagulopathy.12–15 These 
reports were encouraging, as several critically ill patients have 
thrombocytopenia, increased international normalized ratio 
(INR), or activated partial thromboplastin time (aPTT). Patients 
may be anticoagulated, receiving antiplatelet agents, or drugs 
for thromboprophylaxis, all of which can increase periprocedural 
bleeding.

This issue of the Indian Journal of Critical Care Medicine carries 
two studies that add to the body of literature on the safety of 
PDT in coagulopathic patients. Praveen Kumar et al. performed a 
prospective observational study in a gastroenterology and liver 
transplant ICU at a tertiary care hospital in India.16 They enrolled 
652 adult patients, of whom 345 (53%) were coagulopathic, i.e., 
defined as having a platelet count ≤ 50 × 109/L, or INR ≥ 1.5. 
Percutaneous dilatational tracheostomy was performed under real-
time ultrasound guidance. Approximately one third of the patients 
received fresh frozen plasma (FFP) or platelet transfusions before 
the procedure. No patient had significant hemorrhage requiring 
blood transfusion or conversion to surgical tracheostomy. The 
overall rate of minor bleeding was 3.2%. In another study,17 PDT 
was safely performed in patients with coagulopathy (including 
refractory coagulopathy) due to liver disease or following liver 
transplant for acute liver failure.

In the other study in this issue, Sasane et al.18 report a 
retrospective study of 159 patients who underwent PDT, of whom 
87 had a risk factor for bleeding. Of these, 85% had a coagulopathy, 
which was defined by the authors as any of thrombocytopenia 
(platelet count <100 × 109/L), INR > 1.5, aPTT > 50 seconds, 
or treatment with antiplatelet agents or anticoagulants. The 
authors did not transfuse FFP or platelets prophylactically and 
did not interrupt antiplatelet or anticoagulant therapy prior to the 
procedure. Overall, only two patients had minor bleeding, of which 
one patient had coagulopathy, which was treated with FFP and 
platelet transfusion. No patient required red blood cell transfusion 
or conversion to surgical tracheostomy.

The overall rate of complications was low (5.7% in both studies). 
Thus, the conclusion of these studies is that it is safe to perform 
PDT in patients with coagulopathy. However, these results must 
be tempered with caution. In both studies, PDT was performed 
or supervised by experienced operators. A single-stage tapered 
dilator technique was used and performed after preoperative USG 
scanning of the neck for vessels in the surgical field and with real-
time USG guidance. In Sasane’s study, fiberoptic bronchoscopic 
guidance was used in addition.18 Praveen Kumar et al. used a 
modified technique that notably avoided incising the skin and 
soft tissue during the procedure.16 Thus, both groups of authors 
took great care to ensure the presence of adequate expertise and 
equipment for the performance of a safe PDT.

In Praveen Kumar’s study, minor bleeding was seen in 4.1% 
coagulopathic patients and in 2.3% patients without coagulopathy.16 
In the subgroup of patients with significant coagulopathy (platelets 
< 25 × 109/L or INR > 2.0), the incidence of bleeding was two times 
higher than those without significant coagulopathy (5.9% vs 2.6%, 
p = 0.10). Similarly, in patients with unsatisfactory neck vascular 
anatomy and coagulopathy, complications including bleeding 
occurred in 8.1% patients vs 4% patients with satisfactory, good, 
or excellent neck vascular anatomy with coagulopathy. While 
statistically significant differences were not observed because of the 
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small numbers involved, the occurrence of minor bleeding appears 
to be numerically higher in patients with coagulopathy than in those 
without coagulopathy, in patients with severe coagulopathy, and 
in patients with unfavorable vascular anatomy and coagulopathy.

It appears that aspiration of blood with deterioration of 
oxygenation, appearance of new pulmonary parenchymal infiltrates, 
and need for increased inspired oxygen concentration and/or 
positive end-expiratory pressure was not a significant problem in 
either study. In Sasane’s study, transient hypoxemia occurred in only 
four patients; it is not clear whether there were differences between 
coagulopthatic and noncoagulopathic patients.18 In Praveen 
Kumar’s study, only three patients (0.5%) had desaturation during 
the procedure and 0.9% required new onset ventilator support for 
up to 24 hours after the procedure, with no difference between 
coagulopathic and noncoagulopathic patients.16

These studies do not give any guidance regarding when 
patients should have their coagulopathy corrected prior to PDT or 
in whom PDT may be performed without preoperative transfusion 
of FFP or platelets. Without adequate biological rationale, it may 
be adventurous to conclude from Sasane’s study that “there is no 
need for interruption of therapy or prior transfusion of platelets 
or plasma.”18 In patients with chronic liver disease or major liver 
resection, the INR may not provide an accurate estimate of the 
bleeding risk. The INR evaluates only the procoagulant activity 
and not that of anticoagulants and is therefore not appropriate 
for the evaluation of the overall procoagulant–anticoagulant 
balance that may be reset in patients with chronic liver disease19 
and after major liver resection.20 Viscoelastic testing evaluates 
both pro- and anticoagulant activity and may demonstrate normal, 
hypercoagulable, or unchanged clot strength in some patients. It 
is not clear whether these tests were performed in some of the 
patients in these studies. At our institute, thromboelastography is 
often performed to help decide whether to correct coagulopathy 
before PDT or other invasive procedures.

Increasing numbers of patients with severe respiratory failure 
are now being treated with extracorporeal membrane oxygenation 
(ECMO). Dimopoulos et al. studied 65 consecutive PDTs performed 
in patients receiving venovenous (VV) ECMO.21 In all patients, the 
periprocedure intravenous heparin protocol was individualized. 
The majority of patients (43 of 65) had the heparin infusion stopped 
within 4–12 hours of performing the PDT. Periprocedure coagulation 
parameters were managed according to the local standards (aPTT 
< 1.5, INR < 1.5, hemoglobin > 7 g/dL, platelets > 100 × 109 cells/L, 
and fibrinogen > 1.5 g/L). Seven patients (11%) had major bleeding, 
and three of these also required ECMO circuit change due to circuit 
dysfunction. Two more patients without bleeding required a circuit 
change. Thus, PDT was associated with a high complication rate in 
VV-ECMO patients, and complications not only included bleeding 
in patients but also dysfunction of ECMO circuits.

Thus, PDT in coagulopathic patients is relatively safe but must 
not be taken lightly. Patients must be made aware of the potential 
risks and counseled accordingly. Viscoelastic tests of coagulation 
may help decide whether and which hemostatic factors need 
to be transfused prior to the procedure. Any decision whether 
and when to stop or continue therapeutic anticoagulation prior 
to the PDT must be individualized, taking into account the risks 
of bleeding vs the risks of thrombosis. Fresh frozen plasma and 
platelets and factors for transfusion to reverse coagulopathy as 
well as surgical expertise must be available in short notice, should 
bleeding occur. Percutaneous dilatational tracheostomy must 

be performed by experienced operators, with a technique that 
minimizes the risk of bleeding. The USG scanning of the neck and 
real-time USG with or without fiberoptic bronchoscopy during 
the procedure should be used. Thus, PDT can be performed in 
coagulopathic patients in the ICU, by intensivists with adequate 
expertise and with abundant caution.
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