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Abstract 
Purpose: This article investigates the critical importance of integrating sur-
geons’ direct input into the development of innovative technologies that ad-
dress gaps in surgical care, including those aimed at reducing anastomotic 
leaks (AL), a major complication in gastrointestinal surgery. While traditional 
quantitative research methods are prevalent, they often overlook the invalua-
ble insights of the surgeons who manage these complications firsthand. Sub-
jects and Methods: This study employs a qualitative approach, utilizing 
semi-structured interviews with 40 surgeons from various specialties, includ-
ing general, bariatric, colorectal, trauma, hepato-biliary, and thoracic surgery. 
The interviews were designed to probe the needs of surgeons, challenges cur-
rently faced, and gaps in clinical practice, research, and technology for detec-
tion and/or management of AL. The data were analyzed using thematic anal-
ysis, which revealed significant gaps in current technologies for early detec-
tion and prevention of leaks. Results: Surgeons expressed strong interest in 
FluidAI’s Stream™ Platform, a non-invasive medical device designed to mon-
itor postoperative drainage fluid in real-time, providing continuous data on 
AL risk. The ability of this platform to offer early prediction through pH and 
electrical conductivity analysis was particularly appealing to participants, who 
emphasized the importance of timely interventions in improving patient 
outcomes. The study’s findings highlight not only the clinical challenges but 
also the emotional toll that AL takes on surgeons, underlining the need for 
innovations that are both data-driven and humanistic. Conclusion: By cen-
tering surgeons’ perspectives, this research advocates for a human-centered 
approach to technological advancement, ensuring that new tools are both 
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clinically effective and aligned with the real-world needs of surgical practi-
tioners. 
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1. Introduction 

When it comes to postoperative research and innovation, quantitative stud-
ies are a common strategy for probing the performance of new technolo-
gy—whether that be in the lab during development, or out on the field in clini-
cal practice. While there is no denying the value of these studies, it is also easy to 
lose sight of one of the most important stakeholders in surgical care—the sur-
geons themselves—in the process. In particular, when considering innovative 
means of addressing some of the deadliest and most costly complications, we 
must rethink, re-envision, and re-integrate holistic discussions into the research 
process. For those practicing gastrointestinal surgery, anastomotic leaks (AL) are 
one of the most feared postoperative complications, carrying high rates of mor-
bidity and mortality, alongside significant economic costs to healthcare systems 
[1]-[3]. 

Despite the seriousness of AL, little has changed in recent years to improve pa-
tient outcomes. While surgical techniques continue to advance, creating an anas-
tomosis still carries the risk of leakage. In order to optimize patient outcomes 
and minimize the impact of AL, it is imperative that new technologies are rig-
orously explored—but that this is not done in isolation. Rather, by bringing sur-
geons into humanistic and open conversations, their voices can be taken into ac-
count in profound ways during the research and development process, thus driv-
ing innovation at the source.  

Highly influenced by Baigrie and Stupart’s 2023 article, “Coping with anas-
tomotic leaks as one gets older”, we undertook an investigation combining our 
research on early leak prediction with a humanistic approach aimed at under-
standing the impact of leaks psychologically, emotionally, and the gaps that new 
technologies developed for leak prevention/prediction/diagnosis would need to 
fill [4]. What we present here is an example of how human-driven discussions 
surrounding surgical technologies pave the way not only for new data-driven in-
sights to be derived, but also enables fears, concerns, and desires of surgeons to 
be brought into consideration during research and innovation. 

The technology under exploration here is a medical device developed for early 
prediction of AL, FluidAI’s StreamTM Platform, a cutting-edge medical device 
designed for the early prediction of AL through non-invasive and continuous 
monitoring of postoperative drainage fluid. The platform operates by analyzing 
two key biomarkers—pH and electrical conductivity—within the drainage fluid, 
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both of which can indicate early signs of anastomotic failure [5]-[7]. These bi-
omarkers are continuously monitored through sensors connected to the drain-
age tubes, which are external to the patient. The data collected is then transmit-
ted in real-time to an application accessible to clinicians, allowing for earlier leak 
risk prediction, assessment, and intervention (if applicable). In this study, the 
utility of this technology was explored with an eye towards the specific needs of 
surgeons, driven by considerations that were both psychological and scientific in 
nature. 

2. Methods 
2.1. Research Design 

This study employed a qualitative research design, centered on semi-structured 
interviews with 40 surgeons from various specialties across the United States, in-
cluding general, bariatric, colorectal, trauma, hepato-biliary, and thoracic surgery. 
Surgeons were selected based on specific criteria: board certification, 5 - 30 years 
of surgical practice, performing at least seven surgical procedures per month, 
and having a role in departmental decision-making regarding new technologies. 
Recruitment ensured diversity by limiting the number of participants from a single 
state or hospital, and ensuring a balance between academic and private/community 
practices (Figure 1). 
 

 
Figure 1. Summary of study methods. 
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2.2. Data Collection 

Interviews were conducted via telephone (n = 38) or video (n = 2) through an 
independent medical recruiting firm, lasting 30 - 45 minutes, and covered topics 
such as current practices, gaps in postoperative care, challenges in managing leaks, 
and initial reactions to StreamTM Platform. Interviews were audio-recorded, 
transcribed, and subjected to qualitative analysis, assessing themes that emerged 
from interview questions, as well as basic descriptive statistics. 

3. Results 
3.1. Participant Demographics 

The study engaged 40 surgeons from six different specialties, including general, 
bariatric, colorectal, trauma, hepato-biliary/pancreatic, and thoracic surgery. The 
participants were diverse in terms of their years of practice (ranging from 5 to 30 
years) and geographical distribution, ensuring a broad spectrum of perspectives. 
Surgeons reported performing an average of 35 surgeries a month (averaged 
across specialties), with a mix of scheduled and emergency procedures (Figure 2, 
Table 1). Unsurprisingly, trauma surgeons had the highest proportion of emer-
gent/urgent surgeries (42%), while hepato-biliary/pancreatic surgeons reported 
the fewest (4%). 
 

 
Figure 2. Geographical distribution of participants. Numbers 1 - 4 
represent sample size from each respective state. 

 
Table 1. Breakdown of specialties, years in practice, and surgeries per month of final par-
ticipant cohort. 

Specialty 
Average Years in 

Practice 
Average Surgeries  

per Month 
General Surgery (n = 7) 23 39 

Bariatric Surgery (n = 7) 17 41 

Colorectal Surgery (n = 7) 23 43 

Trauma Surgery (n = 7) 25 29 

Hepato-Biliary/Pancreatic Surgery (n = 7) 18 33 

Thoracic Surgery (n = 5) 11 28 
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3.2. Surgeons’ Concerns and Challenges 

A significant finding from the interviews was the overwhelming concern among 
surgeons regarding anastomotic leaks. Of the 40 surgeons interviewed, 32 (80%) 
mentioned AL as a major complication that “keeps them awake at night”, often 
without prompting. This concern was more prevalent than other postoperative 
complications such as bleeding, sepsis, and wound infections. The majority of par-
ticipants (95%) stressed the critical importance of early prediction of AL, empha-
sizing that timely intervention could significantly improve patient outcomes. Only 
a small minority (5%) believed that the timing of leak detection had minimal 
impact on the patient’s prognosis (Figure 3). These insights underscore the 
deep-seated anxiety among surgeons regarding AL and highlight the need for 
effective tools to detect leaks early.  
 

 
Figure 3. Importance of early prediction of anastomotic leaks. 

3.3. Current Gaps in Technology 

Despite advancements in surgical techniques, many surgeons expressed frustra-
tion with the current lack of effective tools for early detection of AL. The inter-
views revealed that surgeons are eager for technologies that can provide contin-
uous, real-time data, enabling them to manage patients more proactively. How-
ever, 70% of the participants admitted they were unaware of any recent techno-
logical advancements specifically designed to address AL. While some surgeons 
had adopted options such as fluorescent imaging technologies to assess vascular 
perfusion during surgery, satisfaction with these tools was moderate. Many sur-
geons felt that while these technologies were helpful, they did not significantly 
alter treatment course, or improve clinical outcomes. This gap in available tech-
nology highlights a critical area in need of innovation. 

3.4. Reactions to StreamTM Platform 

When presented with the concept of FluidAI’s StreamTM Platform, the response 
from surgeons was predominantly positive, with 82.5% expressing interest or 
curiosity. The platform’s non-invasive nature and its potential to continuously 
monitor postoperative drainage fluid were particularly appealing to the partici-
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pants. Surgeons appreciated the prospect of using the device as an early predic-
tor of anastomotic leak risk, which could allow for more timely interventions 
and potentially better patient outcomes. In addition to this positive reception, 
some surgeons voiced considerations regarding the need for more detailed in-
formation on any novel device’s predictive value, sensitivity, and specificity, be-
fore they could fully endorse its widespread use in clinical practice. 

3.5. Surgeons’ Preferences for Leak Prediction 

The study also revealed variability in surgeons’ preferences regarding the types 
of leaks they wished to detect. Approximately 34% of the surgeons expressed a 
desire to be informed about both clinical and sub-clinical leaks, reasoning that 
even sub-clinical leaks could deteriorate and warrant conservative care, such as 
NPO (nothing by mouth) management. On the other hand, 26% of the surgeons 
preferred to be notified only of clinical leaks, citing concerns that awareness of 
sub-clinical leaks could lead to unnecessary tests and interventions. The remaining 
40% of participants were unsure about their preferences, largely due to the nov-
elty of early leak prediction as a concept (Figure 4). This uncertainty highlights 
the need for further education and discussion within the surgical community about 
the benefits and potential drawbacks of early leak prediction. 
 

 
Figure 4. Leaks surgeons want to know about. 

4. Discussion 

This study provides a detailed exploration of surgeons’ perspectives on anasto-
motic leaks (AL) and highlights the critical gaps in current technologies for their 
early prediction. The findings align with existing literature, which underscores 
the significant morbidity and mortality associated with AL in gastrointestinal sur-
gery [1] [2]. The surgeons interviewed in this study, who collectively represent a 
broad spectrum of surgical specialties, uniformly expressed deep concern over 
the impact of AL, often citing it as a complication that profoundly affects their 
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professional confidence and mental well-being. 
Anastomotic leaks are among the most feared postoperative complications due 

to their high associated morbidity, mortality, and the potential for long-term pa-
tient suffering. Previous studies have shown that AL can lead to prolonged hos-
pital stays, increased healthcare costs, and significantly worse outcomes for pa-
tients [2]. The surgeons in this study echoed these concerns, with 80% of partic-
ipants highlighting AL as the complication that “keeps them awake at night”. 
This finding is consistent with the literature, where the psychological burden on 
surgeons who must manage AL is well-documented. For instance, a paper by 
Donohue et al. (2022) noted that surgeons often experience significant stress 
when dealing with AL, which can impact their decision-making and overall job 
satisfaction [8]. 

Despite advances in surgical techniques and postoperative care, there remains 
a glaring lack of effective tools for the early detection of AL. This study’s find-
ings reveal that most surgeons are dissatisfied with current technologies, which 
do not significantly alter patient outcomes. This dissatisfaction is supported by 
recent research, which indicates that although new surgical tools and techniques 
have been developed, they have not substantially reduced the incidence or sever-
ity of AL [3]. The surgeons’ call for technologies that provide continuous, re-
al-time data is noteworthy. Continuous monitoring could potentially allow for 
earlier intervention, which is crucial given that delays in diagnosing AL can lead 
to severe complications, including sepsis and multi-organ failure [1] [2]. Moreover, 
a study by Yang et al. (2018) highlights pH as a valuable predictor of AL, demon-
strating that abnormal pH levels in drainage fluid can serve as an early warning 
sign for potential complications [5]. This finding supports the use of parameters 
such as pH monitoring in StreamTM Platform as a viable method for early leak 
prediction. Additionally, research has also established the significance of electri-
cal conductivity in predicting leaks, further validating the dual-biomarker approach 
employed by StreamTM Platform [6] [7]. 

The positive reception of FluidAI’s StreamTM Platform by the majority of sur-
geons interviewed suggests there is a significant demand for innovative solutions 
that address the shortcomings of existing technologies. The platform’s ability to 
non-invasively monitor drainage fluid and provide real-time data was seen as a 
substantial advancement, particularly in the context of AL prediction. This en-
thusiasm mirrors findings from other studies that emphasize the need for better 
postoperative monitoring tools to improve patient outcomes [4]. Future research 
and development should aim to address questions surgeons voiced surrounding 
considerations such as performance metrics (false positive and negative rates, 
sensitivity, specificity), cost, and necessity of drain use. These questions are con-
sistent with broader concerns in the adoption of new medical technologies, where 
cost-effectiveness and ease of integration into existing clinical workflows are criti-
cal factors influencing uptake. 

The variability in surgeon’s preferences regarding the detection of clinical versus 
sub-clinical leaks highlights the complexity of this issue. While some surgeons see 
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value in detecting all leaks, others are concerned about the potential for over- 
treatment and unnecessary interventions. This debate reflects a broader discus-
sion in the medical community about the risks and benefits of early leak predic-
tion. For example, early detection of sub-clinical conditions in other fields of 
medicine has sometimes led to over-treatment, which can cause harm to patients 
and increase healthcare costs [9]. Therefore, any new technology for AL detec-
tion must carefully balance the benefits of early prediction with the potential risks 
of unnecessary interventions. 

5. Conclusion and Future Directions 

This study underscores the urgent need for innovation in the detection and man-
agement of anastomotic leaks. The positive response to FluidAI’s StreamTM Plat-
form showcases the potential for this technology to fill a critical gap in current 
postoperative care. As such technologies are explored, further research should con-
tinue to validate their accuracy, cost-effectiveness, and overall impact on patient 
outcomes. Future studies should also examine the long-term effects of using such 
technologies on both patient recovery and surgeon well-being. By addressing these 
issues, we can move closer to developing tools that not only improve clinical out-
comes, but also support surgeons in their challenging work. 
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