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Abstract 
Background: Hospitalized patients frequently require various medical procedures, 
including lumbar punctures, paracenteses, and pulmonary drains, with significant 
annual volumes in the U.S. While bedside procedures are generally safe, their 
complication rates range from 0.1% to 3%, depending on the procedure. The 
Medicine Bedside Procedure Service (MBPS) at the Medical College of Wisconsin/
Froedtert Health System was established as a standalone service in 2015 to enhance 
the training of Internal Medicine (IM) residents in common bedside procedures and 
Point of Care Ultrasound (POCUS), while also aiming to reduce patient wait times 
for procedures and length of hospital stays. Objective: The study aimed to evaluate 
the development and implementation of the MBPS, focusing on the characteristics of 
the first 12,000 procedural encounters, the educational impact on IM residents, and 
the service’s effects on patient outcomes. Methods: This retrospective study analyzed 
12,387 procedural encounters involving 6,942 unique patients from September 2015 
to June 2022. Patient demographics were assessed, including age, sex, race, language, 
payer status, and comorbidities. Descriptive statistics were utilized to summarize the 
data, including means and standard deviations for continuous variables and 
frequencies for categorical variables. Results: The patient demographic indicated 
a predominance of males (53.1%), non-Hispanic Whites (68.8%), and a significant 
portion covered by Medicaid (71.6%). The average patient age was 64.7 years. The 
MBPS performed an average of 5.2 procedures per day, with paracentesis (34.6%), 
thoracentesis (27.3%), and lumbar puncture (21.1%) being the most common 
procedures. The overall complication rate was low at 0.3%, with the majority of 
complications occurring in thoracentesis (56%). Conclusions: The MBPS has 
contributed to the educational development of IM residents, evidenced by their 
increased proficiency and procedural certification rates, while also improving patient 
outcomes, including reduced lengths of stay and hospital costs. The service has 
optimized patient flow and increased satisfaction through timely and safe procedural 
care. Despite challenges in fostering a supportive culture for bedside procedures and 
ensuring effective communication with interventional radiology, the MBPS 
exemplifies the advantages of bedside procedures. Moving forward, plans include 
expanding into outpatient settings and incorporating advanced POCUS capabilities 
to enhance diagnostic and therapeutic decision-making at the bedside. Limitations of 
this single-center study and lack of comparative groups suggest the need for further 
research to validate these findings across diverse healthcare settings. 

introduction 

Hospitalized patients often require various medical pro
cedures, with the United States seeing over 300,000 lum
bar punctures, more than 150,000 paracenteses, and over 
130,000 pulmonary drain placements annually.1‑4 Bed

side procedures are generally regarded as safe, with com
plication rates for paracentesis, thoracentesis, central 
lines, and pulmonary drains ranging from 1% to 3%.5‑8 In 
contrast, bone marrow biopsies and lumbar punctures re
port even lower complication rates of 0.1% and less than 
0.1%, respectively.9,10 
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The incorporation of ultrasound in many bedside 
procedures has become the standard of care, enhanced 
safety and reducing costs.6,11 For instance, one study 
found that thoracentesis procedures had an average hos
pital cost of $11,786 when performed with ultrasound, 
compared to $12,408 when done without it, due to a 
higher risk of pneumothorax as a complication. Similarly, 
utilizing ultrasound for paracentesis reduced hospitaliza
tion costs from $9,848 to $8,761 by decreasing complica
tions.6 

Many procedures that were once standard practice for 
general internists have shifted to specialists such as radi
ologists.12 This trend is highlighted by a study by Kay et 
al., which indicated that 84% of common bedside proce
dures, including paracentesis, thoracentesis, and lumbar 
punctures, were referred to external services rather than 
performed by the primary care team. This shift has sys
temic implications, leading to a 41% increase in the av
erage time required to complete procedures when per
formed by radiology instead of at the bedside, as well as 
an average cost increase of 56%.13 

To address these issues, the Medicine Bedside Proce
dure Service (MBPS) was established as a standalone ser
vice in 2015. The service was developed with two main 
objectives: to enhance the educational experience of In
ternal Medicine residents in performing common bedside 
procedures and using Point of Care Ultrasound 
(POCUS), and to reduce the time from patient admission 
to procedure, thereby shortening the length of stay in 
hospitalist-run services. The MBPS is designed to meet 
these objectives while maintaining excellent patient out
comes, including low rates of complications, readmis
sions, and mortality. This paper aims to describe the de
velopment and implementation of the MBPS, as well as 
the characteristics of its first 12,000 procedural encoun
ters. 

methods 

History of the Medical Bedside Procedures Service 

The Medical College of Wisconsin (MCW) provides hos
pitalist services at Froedtert Memorial Lutheran Hospi
tal, a large tertiary care teaching hospital with approxi
mately 990 beds located in Milwaukee, Wisconsin. The 
Medical Bedside Procedures Service (MBPS) was estab
lished as a standalone service in 2015 by a group of hos
pitalists. Prior to those hospitalists performed procedures 
while managing direct patient care. By 2015, the MBPS 
had evolved into a standalone service, with all participat
ing physicians trained in internal medicine. The original 
MBPS physicians independently developed their profi
ciency in performing procedures and utilizing ultra
sound. Physicians who joined the MBPS after 2015 un
derwent a standardized onboarding process lasting 6 to 
8 weeks. This training included two weeks of working 

with an experienced proceduralist for hands-on training 
on all procedures, with direct supervision for all proce
dures performed by junior faculty; two weeks of super
vised procedures where senior faculty were present dur
ing all procedures performed by junior faculty; and two 
weeks of near-independent practice, with a senior faculty 
member available on call for support. 

Over time, the MBPS has expanded its scope beyond 
its initial focus on inpatient hospitalized patients. The 
service now also performs procedures in the emergency 
department, observation unit, and the “Day Hospital” in 
the Cancer Center. Initially limited to procedures typi
cal for internal medicine-trained physicians—such as tho
racentesis, paracentesis, lumbar puncture, and arthrocen
tesis using ultrasound guidance—the service has since 
adapted to hospital needs by adding the placement of cen
tral venous catheters (including both triple-lumen and 
non-tunneled hemodialysis/apheresis catheters) for pa
tients not requiring intensive care unit (ICU) admission. 
In 2015, the MBPS established a partnership with the 
Cardiothoracic Surgery Service to place non-tunneled 
small bore chest tubes (ranging from 8.5 F to 14 F). In 
2016, with training from the Hematology/Oncology ser
vices, the MBPS began performing bone marrow biopsies 
and aspirations. 

Currently, the MBPS team includes a procedure-
trained hospitalist, two internal medicine residents, two 
third-year medical students, and a physician assistant stu
dent. Since its inception in 2015, MBPS physicians have 
been on call from Monday to Friday from 8 AM to 5 PM, 
and available from 8 AM to 11:30 AM on weekends and 
holidays. There is no daily cap on the number of proce
dures the service can perform. Additionally, the MBPS 
serves as an elective for internal medicine residents, med
ical and physician assistant students, providing education 
in ultrasound and procedural skills. 

Statistical Analysis 

This retrospective, observational, single-center study re
views internally collected data on MBPS procedures per
formed from September 2015 to June 2022. Institutional 
Review Board (IRB) approval for this study was obtained 
from the MCW/Froedtert Health IRB (#5) on August 
11, 2021 (#PRO00041313). Data describing MBPS pro
cedures by patient and encounter were summarized using 
descriptive statistics, including means and standard devi
ations for continuous variables and frequencies and per
centages for categorical variables. 

Patient-level variables were extracted from EPIC-Clar
ity and included age (continuous), sex (female, male), 
race/ethnicity (Hispanic, non-Hispanic Black, non-His
panic Other, non-Hispanic White), county of residence 
(other Wisconsin county or out of state, Milwaukee, 
Waukesha, Washington/Ozaukee, Racine/Kenosha), lan
guage (English, Spanish, Other/Unknown), whether an 
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interpreter was used during the encounter (yes/no), 
payor (managed care, Medicaid, other, self-pay), current 
patient status (alive, deceased), comorbidities (0, 1, 2, 3 or 
more), needle passes (continuous), hemoglobin (continu
ous), platelets (continuous), creatinine (continuous), In
ternational Normalized Ratio (INR) (continuous), and 
prothrombin time (PT) (continuous). Additional de
scriptive statistics included the mean and standard devi
ation of the number of procedures performed per day 
and per month, as well as frequencies and percentages of 
complications by procedure type. Complications were di
vided into major and minor. Major complication exam
ples for pleural procedures would be any pneumothorax, 
hemothorax or lung parenchymal injury. Minor compli
cation examples would be ascites leak for paracentesis or 
post procedural headache after a lumbar puncture. Also, 
any need for ICU transfer within 24 hours post proce
dure or need for additional interventions. Each procedure 
was tracked by the performer for 24 hours and at the end 
of the block by the Medical Director. Statistical analyses 
were conducted using R version 4.0.3 (R Core Team, R 
Foundation for Statistical Computing, Vienna, Austria). 

results 

From September 2015 to June 2022, a total of 12,387 
procedures were conducted involving 6,942 unique pa
tients. Patient data is summarized in Tables 1 and 2. 
The average age of patients during these encounters was 
64.7 years, with a standard deviation of 15.9. The patient 
demographic was predominantly male (53.1%), non-His
panic White (68.8%), English-speaking (97.9%), and cov
ered by Medicaid (71.6%), with over half (54.1%) having 
three or more comorbidities. 

On average, the service performed 5.2 procedures per 
day (± 2.5) and 151.1 procedures per month (± 27.5) 
throughout the study period. The three most common 
procedures were paracentesis (34.6%), thoracentesis 
(27.3%), and lumbar puncture (21.1%). Each encounter 
involved slightly more than one needle pass on average 
(mean: 1.2, standard deviation: 0.54), and there were only 
41 reported complications, representing a 0.3% complica
tion rate over the study duration. Among these complica
tions, 56% (n=23) were related to thoracentesis, primarily 
involving pneumothorax, while 24% were associated with 
vascular access. 

Notably, approximately 40% of the procedures were 
performed by trainees. Residents demonstrated increased 
proficiency, successfully completing a greater number of 
procedures, which has contributed to a higher rate of pro
cedural certification among them. Despite the substantial 
involvement of trainees, the service maintained a remark
ably low complication rate of just 0.3%. 

Table 1. Descriptive Characteristics of Medicine Bedside Procedure 
Service Patients (September 2015 – June 2022). 

Characteristics Mean + Standard Deviation or 
Percent 
n=6,942 

Age 64.7 + 15.9 

Sex 

Female 46.9 

Male 53.1 

Race/Ethnicity 

Hispanic 4.5 

Non-Hispanic Black 23.8 

Non-Hispanic Other 2.9 

Non-Hispanic White 68.8 

County of Residence 

Other county/Out of 
State 

19.2 

Milwaukee 52.7 

Waukesha 13.9 

Washington/Ozaukee 6.6 

Racine/Kenosha 7.6 

Language 

English 97.9 

Spanish 1.8 

Other/Unknown 0.3 

Interpreter 

No 97.4 

Yes 2.6 

Payor 

Managed Care 18.0 

Medicaid 71.6 

Other 2.6 

Self-pay 7.8 

Current Patient 
Status 

Alive 50.9 

Deceased 49.1 

Comorbidity Count 

0 22.6 

1 11.1 

2 12.2 

3+ 54.1 

Table 2. Needle passes, complications, procedures data for 
encounters of Medicine Bedside Procedure Service (September 2015 
– June 2022). 

Needle Passes mean (sd) 1.2 + 0.54 

Complications (%) 

Yes 0.3 

No 99.7 

Average number of procedures per day 
mean (sd) 

5.2 (2.5) 

Average number of procedures per month 
mean (sd) 

151.1 (27.5) 
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discussion 

The Medicine Bedside Procedure Service (MBPS) was es
tablished to enhance the education of Internal Medicine 
(IM) residents in essential bedside procedures and Point 
of Care Ultrasound, while also attempting to reduce the 
length of hospital stays for patients. Over time, the MBPS 
has alleviated the workload for various subspecialty ser
vices at our institution, including Cardiothoracic 
Surgery, Transplant Surgery, Hematology-Oncology, and 
Interventional Radiology. 

Although there is limited research supporting the ef
fectiveness of medical bedside procedural services for hos
pitalized Internal Medicine patients, it remains uncertain 
whether these procedures consistently lower complica
tion rates, readmission rates, and mortality across diverse 
patient populations. Since its inception in September 
2015 until June 2022, the MBPS at the Medical College 
of Wisconsin completed 12,387 procedures. The patient 
demographic primarily consisted of males, non-Hispanic 
Whites, English-speaking individuals, Medicaid recipi
ents, and patients with three or more comorbidities. No
tably, the complication rate over the past seven years was 
a remarkably low 0.3%. 

The increasing focus on healthcare accountability has 
driven efforts to optimize inpatient resources. The MBPS 
contributes to several key objectives, including reducing 
costs associated with common bedside procedures that 
often require transfer to interventional radiology 
suites—incurring higher operational costs and facility 
fees. Ritter et al showed that bedside procedure services 
can decrease the time from admission to paracentesis thus 
decreasing hospital length of stay. A study by Swartz et al 
showed it can provide a safe training environment for in
ternal medicine residents without compromising patient 
safety.14,15 Procedures performed by the MBPS also ad
here more closely to best practice safety measures com
pared to those conducted by primary services.16‑18 

Residents have reaped significant benefits from the 
MBPS implementation, as patients receiving care from 
this service have experienced shorter procedural wait 
times, reduced hospital costs, decreased lengths of stay, 
and lower readmission rates.13‑15,18‑23 The MBPS has 
achieved a significant milestone, conducting over 12,000 
procedures with a dedicated team of 5-6 faculty members 
focused on resident education, utilizing ultrasound for 
improved patient outcomes. This accomplishment has 
not only optimized patient flow and reduced lengths of 
stay but has also led to higher patient satisfaction within 
the Oncology service, particularly for intrathecal 
chemotherapy administration without the need for addi
tional radiation and bedside bone marrow biopsies. Pal
liative procedures, such as large-volume paracentesis and 
thoracentesis, have further enhanced patient satisfaction 
during vulnerable moments, often at the end of life. 

Establishing the MBPS has presented several institu
tional challenges, particularly in fostering a culture that 
supports bedside procedures. Performing these proce
dures with minimal disruption to nursing responsibilities 
was delicate. Currently, procedures can be conducted at 
the bedside with limited nursing involvement. Effective 
management of complications has been critical, requiring 
strong communication with support services like inter
ventional radiology for referrals in case of unsuccessful 
procedures or complications. Building a trusting relation
ship with these services was both necessary and challeng
ing. We have also established standardized safety guide
lines, including acceptable PT/INR levels for each 
procedure, to promote a culture of safety and evidence-
based blood product use.24 

Looking ahead, the MBPS is considering expanding 
its services to the outpatient setting. Offering short-term 
follow-up appointments for diagnostic or therapeutic 
procedures could potentially reduce readmissions and 
emergency department visits. The future of the MBPS 
may also involve the integration of clinical point-of-care 
ultrasound into its services. As portable ultrasound de
vices become more available, it is essential to train faculty 
and residents in their effective use. This will enhance pa
tient triage for procedures and facilitate real-time diag
nostic and therapeutic decisions at the bedside. Limita
tions of this study include its retrospective nature, its 
focus on a single center’s experience, and the absence of a 
comparative group. 

conclusion 

The Medical Bedside Procedure Service (MBPS) at the 
Medical College of Wisconsin has successfully enhanced 
the training of Internal Medicine residents while simul
taneously improving patient care by reducing the length 
of hospital stays and associated costs. With a low com
plication rate and a significant volume of procedures per
formed, the MBPS exemplifies the benefits of bedside 
procedures, including increased patient satisfaction and 
streamlined workflows. Despite the challenges in foster
ing a culture conducive to bedside interventions and en
suring effective communication with support services, 
the program has achieved noteworthy milestones. Mov
ing forward, the MBPS aims to expand its offerings to 
outpatient settings and incorporate advanced point-of-
care ultrasound, positioning itself to further enhance pa
tient triage and procedural efficacy. Limitations of the 
study suggest a need for further research, particularly in 
diverse settings, to validate the findings and support the 
ongoing optimization of bedside procedural care. 
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