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ABSTRACT 

Objective: To Compare Fiberoptic Bronchoscopy (FOB) versus Landmark technique for the quick insertion of Percutaneous 
Dilatation Tracheostomy Tube (PCDT). 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Surgical ICU, Combined Military Hospital, Rawalpindi Pakistan, from Aug 2024 to May 2025. 
Methodology: Patients were randomly divided into two groups via lottery method. In Group-A, Fiberoptic Bronchoscopy 
used for PCDT and in Group-B, Landmark technique was used for the insertion of PCDT tube. Correct placement of the 
endotracheal tube was ascertained by the chest x-ray in both the groups. The primary outcome was the procedural time of 
successful airway establishment and Secondary outcomes included complications (bleeding, hypoxia and esophageal injury). 
Results: A total of 78 patients were included in the study. Procedural time was significantly longer in Fiberoptic 
Bronchoscopic group as compare to Landmark technique group (vs. 18.4±8.1 versus 12.9±4.7 min, p<0.01). Complications 
including, Bleeding (>50 mL) 15% in Group-A versus 9% in Group-B, Hypoxia was observed in 13% in Group-A versus 6% of 
cases in Group-B, whereas esophageal injury was not found in any of the group.  
Conclusion: Percutaneous dilatation tracheostomy (PCDT) insertion with a landmark technique demonstrated superior 
performance in terms of procedural time as well as complications as compared to the fiberoptic bronchoscope technique.  
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INTRODUCTION 

Tracheostomy is a lifesaving and frequently 
performed procedure in ICU for patients who require 
prolonged ventilatory support. It facilitates airway 
management, weaning, tracheobronchial hygiene, and 
patient comfort compared with extended endotracheal 
intubation.1 Over recent years, percutaneous 
dilatational tracheostomy (PDT) has largely replaced 
the traditional surgical approach because of its 
simplicity, shorter procedure time, bedside feasibility, 
and lower infection risk.2 Several procedural 
variations exist—landmark-guided, fiberoptic 
bronchoscope (FOB)-guided, and ultrasound-guided 
(USG)—each with unique advantages and limitations. 
According to Brass P and Klotz R, the use of FOB 
guidance enhances visualization of tracheal anatomy 
and may reduce the risk of posterior wall injury or 
false passage formation3 but it requires specialized 
equipment and expertise, limiting its application in 
many ICUs.4 

Meta-analyses and comparative trials have 

produced mixed findings. Some studies have reported 
that FOB-guided PDT reduces overall complication 
rates and improves first-attempt success compared 
with the landmark technique,5 whereas others found 
no significant difference in major complications but 
observed longer procedure times and transient 
hypoxia due to partial airway obstruction by the 
bronchoscope.6 

Recent research has also focused on USG-guided 
PDT, which provides real-time visualization of neck 
structures and helps avoid vascular injury. Evidence 
suggests that ultrasound increases accuracy and safety 
but prolongs procedure time slightly.7,8 Despite 
abundant global data, evidence comparing landmark 
and FOB-guided PCDT in local ICU populations, 
especially within resource-limited settings, remains 
scarce. Therefore, this study was designed to compare 
fiberoptic bronchoscopy-guided and landmark-guided 
PCDT with respect to procedural efficiency and 
complication rates among critically ill patients. 

METHODOLOGY 

This quasi-experimental study was conducted at 
the Surgical ICU of Combined Military Hospital, 
Rawalpindi Pakistan, from August 2024 to May 2025. 
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The study protocol was approved by the institutional 
review board vide ERC certificate number 901/2025 
dated 14 july, 2025. By using WHO sample size 
calculator, a total sample size of 78 patients was 
calculated with complications rate of 7% incidence in 
the semi-surgical PCDT group as compared to 1% 
with Conventional PCDT group), level of significance 
5% with 90% test power.  

Inclusion Criteria: Adults patients of either gender 
requiring tracheostomy for prolonged ventilation (>7 
days), who were hemodynamically stable (MAP >65 
mmHg, no active bleeding) were included.  

Exclusion Criteria: Patients with cervical spine injury, 
coagulopathy (INR >1.5, platelets <50,000/mm³) and 
previous tracheostomy or neck surgery were excluded. 

Informed consent from the guardians of the 
participants, who were admitted and intubated in the 
surgical intensive care unit of CMH Rawalpindi, 
fulfilling the inclusion criteria were included.  All 
participants were monitored closely during the study 
period. Adverse events were reported and managed 
appropriately. 
 

 
Figure: Patient Flow Diagram (n=78) 
 

Patients were divided randomly into two groups 
via lottery method, Fiberoptic Bronchoscope Group 
(Group-A): Patients in which Fiberoptic Bronchoscope 
was used for PCDT and Landmark Group (Group-B): 
Patients in which Landmark technique is used for 
PCDT, (Figure). In both groups, patients were 
positioned supine with neck extension. A local 
anesthetic, injection Lignocaine (2%),5ml, was 
infiltrated at the skin over cricothyroid membrane. In 

Group-A, Bronchoscope was inserted through ETT to 
visualize trachea, needle puncture done, between 1st-
2nd or 2nd-3rd tracheal rings under direct vision, 
followed by guidewire insertion, serial dilation, and 
tracheostomy tube placement, which later confirmed 
via bronchoscopy, at the end of the procedure. In 
Group-B, the cricothyroid membrane was identified 
through palpation, followed by palpation of tracheal 
ring. After local anesthetic infiltration, needle was 
inserted at between 1st-2nd or 2nd-3rd tracheal rings, 
followed by guidewire placement, dilation and then 
tracheal tube placement. Primary outcome was to 
compare the procedural time of successful airway 
establishment and Secondary outcome was to evaluate 
the first-attempt success rate and Complications 
(Bleeding, Number of hypoxic events, esophageal 
injury).  

The data analysis was done using Statistical 
Package for Social Sciences (SPSS) version 26. Using 
independent t-test, continuous variables (Age and 
procedural time) were compared and displayed as 
mean (SD). Using Chi-square test, categorical variables 
(complications) were compared and displayed as 
frequencies and percentages. Statistical significance 
was obtained when the p-value was ≤0.05.  

RESULTS 

A total of 78 patients were included in the final 
analysis. In Group-A 17(43.6%) were female and 
22(56.4%) were males and in Group-B 16(41.1%) were 
females and 23(58.9%) were males. Age and gender 
should normal distribution whereas procedural time 
(p<0.01) showed non-normal distribution The Average 
age in Group-A was 53.16+10.15 versus 54.28+9.35 in 
Group-B (Table-I). Procedural time was significantly 
longer in Group-A as compare to Group-B (18.42±8.13 
versus 12.93±4.72 min, p<0.01) (Table-II) and 
Complications including, Bleeding (>50 mL) was 
observed in 15.4% cases in Group-A versus 9.2% cases 
in Group-B, whereas Hypoxia was observed 13.5% in 
Group-A versus 6.5% of cases in Group-B. However 
esophageal injury was not found in any of the group 
(Table-III).  
 

Table-I: Comparison of Demographic Variables between 
Groups (n=78) 

Parameters 

Study Groups 

p-value Group A 
(n=39) 

Group B 
(n=39) 

Age (years);  Mean ±SD 53.16+10.15 54.28+9.35 0.512 

Gender; n(%) 

  Male 
  Female 

 
22(56.4%) 
17(43.6%) 

 
23(58.9%) 
16(41.1%) 

0.341 
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Table-II: Comparison of Procedural Time between Groups 
(n=78) 

Parameters 
Study Groups 

p-value Group A 
(n=39) 

Group B 
(n=39) 

  Mean±SD 
  Procedural time (min) 

18.42±8.13 12.93+4.72 0.01 

 

Table-III: Comparison of Complications between Groups 
(n=78) 

Complications 
Study Groups 

p-value Group A 
(n=39) 

Group B 
(n=39) 

  Hypoxia 5(13.5%) 2(6.5%) 0.01 

  Bleeding 6(15.4%) 3(9.2%) 0.02 
 

DISCUSSION 

This study compared fiberoptic bronchoscope 
(FOB) versus landmark-guided percutaneous 
dilatational tracheostomy (PCDT) in critically ill 
patients. Despite the widespread adoption of both 
FOB-guided versus mini-surgical technique for PCDT, 
there remains a considerable debate and a lack of 
definitive consensus regarding the routine use of 
bronchoscopic guidance.9 The landmark technique 
required significantly less time, while complication 
rates were comparable between groups, consistent 
with previous studies by Tariparast et al., and 
Johnson-Obaseki, reported shorter duration for 
bedside percutaneous techniques.10,11 

Similar findings were observed by Gupta et al., 
according to them, Percutaneous dilatational 
tracheostomy was less likely than surgical approach to 
cause hemorrhagic (2.6 percent vs. 7 percent, p=0.002) 
and desaturation (2.3 percent vs. 6.6 percent, p=0.001) 
issues. There were more ventilator-free days (VFD) 
and a shorter procedure duration (average shortening 
of 9.2 minutes) in the PDT group.12 In study of Iftikhar 
et al., Surgical tracheostomy, bronchoscopic-guided 
dilatational tracheostomy (BDT), ultrasound-guided 
(UDT), and anatomic landmark-based dilatational 
tracheostomy (ALDT) were the categories for 
tracheostomy techniques that did not necessitate any 
direct bronchoscopic or ultrasonographic imaging 
(SGT). Significant differences in process times between 
SGT and ALDT were found by pairwise meta-analysis 
[mean difference: 9.96 min (SE 3.18). & [15.67 minutes 
(SE 3.85)] between SGT and BDT.13 

Conversely, some trials, such as reported by 
Nikbakhsh et al., reported advantages of FOB 
guidance, citing reduced posterior tracheal wall injury 
and better control over puncture site selection. Semi-
surgical percutaneous dilatational tracheostomy 

(SSPDT) and conventional CPDT were compared in 
this study. The SSPDT group's procedure time was 
5.16±1.72 minutes, whereas the CPDT group's was 
6.42±1.71 minutes (p<0.001). In the SSPDT group, the 
complication rate was 7(8.75%), but in the CPDT 
group, it was 16(20%) (p=0.043).14 In our study, 
however, FOB guidance was associated with longer 
procedure time and a higher frequency of transient 
desaturation, aligning with studies of Jarosz et al., that 
showed increased hypoxia due to partial airway 
obstruction during bronchoscopy.15 

As per the study of Raimondi et al., 
bronchoscopy, while enhancing visualization, 
compromises ventilation during the procedure and 
demands more operator skill. The reliance on 
additional personnel and equipment limits its 
practicality in busy ICUs.16 

Recent evaluations of USG-guided 
PDT(percutaneous dilatation tracheostomy), showed 
promising results, offered real-time guidance and 
fewer vascular complications, as showed from study 
by Shen G et al., they included 90 patients with 
mechanical ventilation and oral intubation who 
received PDT with (n=45, FOB-PDT group) and 
without (n=45, PDT group) FOB. The rate of first-time 
success was significantly different between the two 
groups (64.4 percent vs. 93.3 percent, p<0.05); the PDT-
FOB group had a higher rate of first-time success 
puncture with the puncture needle than the PDT 
group (93.3 percent vs. 75.6 percent, p<0.05). 
Compared to the PDT-FOB group, the PDT group's 
mean procedure duration was substantially longer 
(12.9 ± 1.1 vs. 9.8 ± 1.2 min, p<0.05).17 In study by Lin 
KT et al., PDTs were performed successfully in 74 
patients in surgical ICU, mean time taken to perform 
tracheostomy was found 8.7±4.5 with overall 
complications rate of 12.16% was recorded and the 
common perioperative complication was bleeding that 
occurred in 5(6.7%) patients.18 Our findings suggest 
that, in appropriately selected patients, the landmark 
technique remains safe and efficient, particularly 
where advanced imaging or bronchoscopic support is 
unavailable. 

In study by Topcu et al., the mean length of 
hospitalisation for all patients following tracheostomy 
was 60.83 days, and the mean length of tracheostomy 
procedures was 11.07 minutes for all patients, 
according to a comparison between the landmark 
approach and ultrasound-guided PDT. When the 
groups' tracheostomy durations were examined 
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independently, it was found that the Landmark 
group's tracheostomy took an average of 12.64 
minutes to perform, whereas the ultrasound-guided 
PDT group's average was 6.47 minutes. Compared to 
the landmark technique group, the ultrasound-guided 
group's tracheotomy time was significantly shorter 
(p=0.000).19 In contrast to LT, UGT improved first-pass 
success (OR: 4.287; 95 percent confidence level), 
according to a meta-analysis of three randomized 
controlled trials (RCTs) and one nonrandomized 
controlled study (NRS), totaling 474 patients.20 

CONCLUSION 

Percutaneous dilatation tracheostomy (PCDT) 
insertion with a Landmark technique demonstrated superior 
performance in terms of procedural time compared to the 
fiberoptic bronchoscope technique. These findings suggest 
that landmark technique is preferable over fiberoptic 
bronchoscope guided PCDT insertion in emergency settings. 
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