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Abstract: Several delays arise when bronchoscopy and endoscopy procedures are scheduled in the same room. Turnover time, 

workflow, and technician and/or anaesthesia availability all play a role in the length of stay of a patient for this same-day 

procedure. A planned procedure is elective and should be lucrative for a patient, their families, and staff. This quality 

improvement initiative aimed at improving bronchoscopy workflow with hopes of significantly decreasing admission to 

discharge time for the patients. Satisfaction surveys and post-discharge follow-ups were conducted parallel to this quality 

initiative. Analysis of the data identified potential areas for future endeavors aimed at decreasing hospital costs with improved 

patient satisfaction and goals of improving the fellows experience at a teaching institution.  
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1. Introduction 

Judicious bronchoscopy workflow in an educational teaching 

facility simultaneously provides a positive patient experience 

and rotation experience for the fellow. However, prior studies 

have shown such facilities can have various degrees of 

complications and setbacks; such complications can be divided 

into intrinsic complications (by being a teaching facility for 

novice pulmonary fellows, certain complications arise from 

procedures) [1], and extrinsic complications (delays and 

setbacks not intrinsically related to training). A thorough 

literature search presents many identifiable sources for extrinsic 

complications; staff availability, coordination of patient 

transportation, and accessibility to equipment and medications 

have been cited as common reasons for inefficiency in a 

procedural suite [2]. Over the last few years at our institution 

there have been several obstacles that have stunted our 

bronchoscopy throughput. Consequentially patients have 

delayed diagnoses, and a backlog of pended procedures usually 

always persists each month. Our literature search also 

recognized various quality improvement studies aimed at 

improving efficiency in the bronchoscopy procedure suites. 

Various projects have utilized similar measures from surgical 

specialties to determine if similar yields could be obtained, such 

as a surgical checklist prior to each procedure [3]. For our 

institution, we designed a quality improvement project with a 

goal of improving patient turnover and decreasing transit time 

between scheduled bronchoscopy cases. By decreasing transit 

time, we hoped to increase the volume of procedures performed 

each month, thereby improving the fellows experience during 

the bronchoscopy procedure rotation, as determined in prior 

reviews [4]. Additionally, we hoped to improve patient 

satisfaction during their “same-day surgery” admission by 

decreasing their waiting time and their length of stay. We set a 

concrete goal of completing 2 cases/day, prior to noon.  

2. Rationale 

We describe the design of a system intervention focused on 

improving the workflow in the bronchoscopy suite. By 
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striving to understand the barriers affecting activity system 

components, we were able to develop a system/workflow that 

addressed decreasing patient length of stay, improving fellows’ 

rotation experience, and decreasing work hours for ancillary 

staff. Interventions thereby succeeded at improving patient 

satisfaction, educational environment, and hospital cost, 

similarly to prior studies reducing time between operations in 

a surgical suite [5]. 

3. Materials and Methods 

Nurse supervision, fellows, attendings and procedure 

technicians compiled data. The following data were obtained 

for assessment: 

1. Transition Times: defined by the following 

segments-(admission to rooming patient time), (room to 

procedure start), (room to discharge) and (admission to 

discharge).  

2. These data were then stratified into transit time before 

and after our Pulmonology department had established 

our own bronchoscopy suite. Prior to our suite, we were 

sharing an intervention room with the Gastroenterology 

department.  

Our quality improvement data analysis identified delays 

between when patient is in room and when case actually 

starts. An excel spreadsheet was used to compile data and 

identify delays. Wilcoxon Rank Sum tests were performed to 

statistically analyze the data for significant differences, if 

present [6, 7].  

4. Results 

 

Figure 1. (Left column) Results of bronchoscopy workflow from admission to discharge with SHARED ROOM (right column) Results of bronchoscopy workflow 

from admission to discharge with DEDICATED ROOM. 
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Our first “procedure start” time improved by 1.3 hours 

when comparing before and after the dedicated room was 

established. “Admission to in room” time was a time point 

that provided interesting analytical data, as did the 

“Admission to Discharge” time. “In room to procedure start” 

time was consistent in both groups. No intervention was 

implemented to decrease this transit time. Endoscopy staff and 

fellows participated in a survey that asked them to determine 

what would be an expected transit time from when a patient 

enters the room to procedure start time. Answers were 

compiled to give a rounded average of ~ 20 minutes. “In room 

to discharge” time was averaged at 362 min in the shared room, 

with 24 patients having a length of stay > 300 min after 

entering the room. “In room to discharge” time was averaged 

at 248 min, with 9 patients having a length of stay > 300 min. 

 

Figure 2. Reduction in bronchoscopy workflow time with implementation of a dedicated bronchoscopy suite. Both categories (admission to rooming time for 

inpatient), (admission to discharge), produced the most notable declines in utilized time. 

5. Statistical Analysis 

Table 1. Statistical Assessment of Bronchoscopy Categories and Data Collection. 

Statistical Assessment of Bronchoscopy Study using Wilcoxon Rank Sum Test 

Admission to In-Room, Retrospective and Prospective Test Statistic R1=5018.5, Ho = 0, Ha ≠ 0. z statistic = 3.222, p-value: 0.0013 

In-Room to Procedure, Retrospective and Prospective Test Statistic R1= 4866, Ho= 0, Ha ≠ 0. z statistic = 0.152, p-value: 0.8795 

In-Room to Discharge, Retrospective and Prospective Test Statistic R1= 5175, Ho = 0, Ha ≠ 0. z statistic = 1.453. p-value: 0.1461 

Admission to Discharge, Retrospective and Prospective Test Statistic R1= 5607, Ho = 0, Ha ≠ 0. z statistic = 1.873. p-value: 0.0611 

 

As seen from the assessment, there was enough evidence 

to contribute to a statistically significant difference in time 

between the retrospective and prospective data (before and 

after the bronchoscopy suite was established) for admission 

to in-room timing, but not for in-room to procedure, in-room 

to discharge, or admission to discharge.  

6. Discussion 

As part of our quality improvement study, we became 

familiar with prior investigations in efficiency assessments 

and quality measures pertaining to bronchoscopy. For 

instance, one prior study reviewed patient satisfaction with 

their experiences during flexible bronchoscopy. This study 

emphasized any future endeavors clinicians implement that 

could potentially improve bronchoscopy technique or 

efficiency would consequentially increase patient satisfaction 

and follow-up if indicated [8]. Additionally as touched upon 

previously, prior studies have incorporated protocol from 

other specialties; Thillai et al devised a bronchoscopy 

procedure checklist following several PDSA cycles in order 

to improve efficiency, which was determined from clinician 

satisfaction. A key takeaway from this study is the 

incorporation of such guidelines or protocol, but with a goal 

of reducing waiting times and improving satisfaction among 

patients and proceduralists within the same day of the 

operation. By establishing our own bronchoscopy suite, we 

were able to initiate development of protocols for our own 

operation schedules and systems management [3]. Prior to 

establishing our own bronchoscopy suite, some of the 

conflicts our program experienced included ongoing conflict 

with gastroenterology service regarding scheduling different 

operations in one room, identifying whether our cases are 

being posted in a timely manner, and endoscopy technicians 

not experienced in bronchoscopies affecting workflow in the 

room due to inconsistencies in completing appropriate 

preoperative tasks. The advent of a “dedicated bronchoscopy 

room” allowed for significantly more flexibility within the 



 Science Journal of Clinical Medicine 2019; 8(4): 44-48 47 

 

department. Dedicated bronchoscopy technicians made for 

efficient workflow during the procedure. On average our 

procedure time decreased by 13 minutes across procedures 

such as diagnostic EBUS and navigational bronchoscopy. We 

did not include tumor debulking, rigid bronchoscopies, or 

bronchial thermoplasty in either group. Most importantly, we 

believe our intervention of creating a dedicated bronchoscopy 

suite improved patient satisfaction by decreasing time to 

discharge for each patient, decreasing waiting time before 

procedure start and also improved the fellows experience by 

increasing the number of procedures completed in 24 hours. 

Krvavac et al determined the types of delays their institution 

procured within their bronchoscopy suite, with particular 

attention to procedure start time delays, and potential areas for 

interventions to reduce inefficiency. For intervention, they 

increased awareness and education among personnel and 

designing the process to reduce time delays, which led to 

statistically significant improvement [9]. Similarly, we are 

devising protocols for our faculty to utilize for procedural 

days in hopes of reducing delays and inefficiency. One other 

important facet of reducing the time in transition from bed to 

procedure, will be the goal of focusing future improvement on 

reduction of time during procedure that otherwise would 

expose patients to significant levels fluoroscopic radiation. 

Pasnick et al demonstrated in a quality improvement project 

that increased awareness of fluoroscopy radiation and 

produced a reduction in fluoroscopy time that would have 

otherwise been dangerous for the patient [10]. As mentioned 

previously, while training facilities can provide excellent 

clinical education, increased procedural time can lead to 

delays and exposure for complications. By improving 

transition times between operations, training clinicians can 

focus their quality improvement (both directly as a project and 

indirectly in terms of improving their prowess) on time within 

the procedure, especially fluoroscopy time. Moving forward 

we hope to continue optimizing the efficiency of workflow in 

the bronchoscopy suite. We hope to implement written 

instructions for patients when seen in clinic providing 

pre-procedure instructions, procedure time, location, and date 

while further decreasing delays. The current goal to decrease 

patient length of stay was obtained and is most notably 

illustrated by the “admission to discharge” time. This transit 

time decreased from 9 hours 14 minutes, to 5 hours 31 

minutes for a difference of 3 hours 43 minutes. Patient length 

of stay was decreased by almost 4 hours making their 

“same-day surgery” day considerably shorter and less tedious 

due to decreased waiting times. Based off our analysis, 

certain factors seen in the literature review such as staffing 

deficiency, contributed to delays in procedure efficiency [11].  

The fellows experience was improved when some sort of 

briefing for each case was done prior to the procedure start so 

that all parties involved were on the same page regarding 

procedure objectives and manner in which objectives would 

be achieved. A survey of first and second year fellows 

revealed that pre-procedure briefing was an important part of 

the fellows’ educational experience. Moving forward, we 

hope to devise educational sessions for fellows and 

bronchoscopy technicians so that all team members fully 

understand the machinery and instrumentations used for the 

different pulmonary procedures performed in the 

bronchoscopy suite. We also hope to create an orientation 

packet for incoming fellows so that expectations during the 

bronchoscopy rotation are made clear. It would be beneficial 

for future quality improvement measures regarding 

bronchoscopy efficiency follow parameters similarly to the 

multi-institutional “AquIRE” program, in order to evaluate 

clinical outcomes and complication rates between different 

procedures, such as pneumothorax rates with transbronchial 

biopsies [12]. Additionally, future projects will include 

decreasing this transit time by having thorough 

communication with anaesthesia to better coordinate this 

transition. Incorporating additional staff such as anesthesia 

would be beneficial for this study, as future measures could 

focus on patient satisfaction regarding pain control within the 

procedure, as a similar quality improvement project 

determined tolerance for pain and appropriate airway 

anesthesia contributed to patient reluctance to undergo 

bronchoscopic re-examination if indicated [13]. Importantly, 

similar utilization of a questionnaire for patient and clinician 

satisfaction could be ideal for milestone objectives. Lastly, 

interventional pulmonology is a vastly expanding and 

changing field [14, 15]. As advancement in technology 

continues and novel techniques or equipment such as optical 

coherence tomography or confocal microscope become more 

widely used, safety profiles and complication rates may alter, 

and implementing basic protocols now could serve as a 

cornerstone for future work.  

7. Conclusions 

In conclusion we have identified delays in the 

bronchoscopy suite workflow and intervened to successfully 

develop more efficiency in this area. By decreasing transit 

times and improving workflow in the bronchoscopy suite, the 

case throughput has increased tremendously. We have met 

our main goals to decrease patient length of stay during their 

“same-day surgery” stay and improve the fellows’ 

educational experience during the bronchoscopy rotation 

block. 
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