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OR safety and efficiency:
Measuring and monitoring all
factors—including surgical volume

Human, nontechnical, and environmental factors may be as critical
as surgeons’ experience and sKkills in OR safety and efficiency. Case
volume of the individual surgeon and institution also may play a role.

Oz Harmanli, MD; Kenneth Catchpole, PhD; Teodor Grantcharov, MD, PhD;

and Jason D. Wright, MD

_|_ he operating room (OR) is a key contribu-
tor to a hospital’s profitability. It is a com-
plex environment with ever-advancing
technology. A successful surgery completed with-
out complications within an optimal time depends
not only on the surgeon’s experience, skills, and
knowledge but also on numerous other structural,
human, and nontechnical factors over which the
surgeon has limited control.

As in any setting that deals with human life, in
the OR, team dynamics, communication, and envi-
ronment play a major role. Research has indicated
the benefits of dedicated teams, reduced handoffs,
and innovative modalities that continuously and
systematically monitor potential breakdowns and
propose solutions for the detected problems.

Finally, who should perform your loved one’s
hysterectomy? This article also attempts to address
the impact of surgeons’ and hospitals’ volume
on operative outcomes with a diminishing num-
ber of hysterectomies but an increasing number
of approaches.

Human factors in the OR

Human factors research was born as a product of
the industrial revolution and mass production. It
aims to optimize human experience and improve
system performance by studying how humans

Dr. Grantcharov reports being the founder of Surgical Safety
Technologies Inc, an academic startup that commercializes
the OR Black Box platform. The other authors report no finan-
cial relationships relevant to this article.
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interact with system. The aviation industry, for
example, minimized errors significantly by using
methods developed by human factors scientists.
As another industry with no tolerance for mistakes,
the health care sector followed suit. Ultimately, the
goal of human factors research in health care is to
improve patient safety, optimize work and envi-
ronment, reduce costs, and enhance employees’
physical and mental health, engagement, comfort,
and quality of life (FIGURE 1).!

Today’s OR is so complex that it is hard to un-
derstand its dynamics without human factors re-
search. Every new OR technology is first tested in
controlled and simulated environments to deter-
mine “work as imagined.” However, it is necessary
to study “work as done” in the real world via direct
observation, video recording, questionnaires, and
semistructured interviews by an on-site multidis-
ciplinary team. This process not only focuses on
surgical skills, process efficiency, and outcomes
but also monitors the entire process according to
Human Factors and Ergonomics Engineering prin-
ciples to explore otherwise hidden complexities
and latent safety concerns. The Systems Engineer-
ing Initiative for Patient Safety (SEIPS) framework
is used to study the impact of interactions be-
tween people, tasks, technologies, environment,
and organization.!

Robot-assisted surgery (RAS), an increasingly
popular surgical approach among gynecologic
surgeons, recently has been the focus of human
factors science. A robotic OR poses unique chal-
lenges: the surgeon is not scrubbed, is removed
from the operating table, and controls a com-
plex highly technologic device in a crowded and
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FIGURE 1 Systemic influences on human performance'
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darkened room. These are ideal conditions waiting
to be optimized by human factor experts. To dem-
onstrate the importance of human factors in the
OR, we review the evidence for RAS.

Impact of flow disruptions

Flow disruptions (FDs) were found to be more
common in RAS. Catchpole and colleagues iden-
tified a mean of 9.62 FDs per hour in 89 robotic
procedures, including hysterectomies and sa-
crocolpopexies, from a variety of fields; FDs
occurred more often during the docking stage, fol-
lowed by the console time, and they mostly were
caused by communication breakdown and lack
of team familiarity.

Surgeon experience significantly reduced
FDs. Surgeons who had done more than 700 RAS
cases experienced 60% fewer FDs than those who
had done less than 250 cases (13 vs 8 per hour).2
A study focusing on residents’ impact on RAS
outcomes found that each FD increased the total
operative time by an average 2.4 minutes, with
the number significantly higher when a resident
was involved.® About one-quarter of the training-
related FDs were procedure-specific instructions,
while one-third were related to instrument and
robotic instruction. However, pauses to teach
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residents did not appear to create significant
intraoperative delays. Expectedly, experienced
surgeons could anticipate and reduce these dis-
ruptions by supporting the whole team.

Human ergonomics, turnover time,
and robot-specific skills
In a study of human ergonomics in RAS, Yu and
colleagues noted that bedside assistants could
experience neck posture problems. Surpris-
ingly, the console could constrain the surgeon’s
neck-shoulder region.* Studies that reported on
communication problems in a robotic OR sug-
gest that innovative forms of verbal and non-
verbal communication may support successful
team communication.®

On the learning curve for RAS, OR turnover
time, a key value metric, has been longer. However,
turnover time was reduced almost by half from
99.2 to 53.2 minutes over 3 months after concepts
from motor racing pit stops were employed, in-
cluding briefings, leadership, role definition, task
allocation, and task sequencing. Average room-
ready time also was lowered from 42.2 to 27.2 min-
utes.® RAS presents new challenges with sterile
instrument processing as well. A successful RAS
program, therefore, has organizational needs that
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Key points

e What factors besides the surgeon’s skills
influence surgical safety and efficiency?

¢ Are you ready to have audio, video, and sensor-
based recording of everything in the OR?

¢ Who should perform your loved one’s
hysterectomy? Do the surgeon’s and hospital’s
volume matter?

include the training of OR and sterile processing
staff and appropriate shift management.!

In a robotic OR, not only the surgeon but also
the whole team requires robot-specific skills. New
training approaches to teamwork, communica-
tion, and situation awareness skills are necessary.
Robotic equipment, with its data and power ca-
bles, 2 consoles, and changing movement paths,
necessitate larger rooms with a specific layout.”

In a review of recordings of RAS that used a
multidimensional assessment tool to measure
team effectiveness and cognitive load, Sexton and
colleagues identified anticipation, active team
engagement, and higher familiarity scores as the
best predictors of team efficiency.® Several stud-
ies emphasized the need for a stable team, espe-
cially in the learning phase of robotic surgery.>*
A dedicated robotic team reduced the operative
time by 18% during robot-assisted sacrocolpopexy
(RASCP).! RASCP procedures that extended into
the afternoon took significantly longer time.* A
dedicated anesthesiologist improved the preop-
erative time.® Surgical team handoffs also have re-
duced OR efficiency.'"*?

Studying the impact of human factors is para-
mount for safe and efficient surgery. It is especially
necessary in ORs that are equipped with high tech-
nologic instruments such as those used in RAS.

Surgical Black Box: Using data
for OR safety and efficiency
Surgical procedures account for more than 50% of
medical errors in a hospital setting, many of which
are preventable. Postevent analysis with tradi-
tional methods, such as “Morbidity and Mortal-
ity” meetings held many days later, misses many
adverse events in the OR."”® Another challenge with

OBG Management | June 2022

ever-changing and fast-multiplying surgical ap-
proaches is the development of effective surgical
skill. Reviewing video recording of surgical pro-
cedures has been proposed as an instrument for
recognizing adverse events and perfecting surgical
skills.

Recently, an innovative data-capture plat-
form called the OR Black Box, developed by Teo-
dor Grantcharov, MD, PhD, and colleagues, went
beyond simple audiovisual recording.'* This high
technologic platform not only video records
the actual surgical procedure with laparoscopic
camera capture (and wearable cameras for open
cases) but also monitors the entire OR environ-
ment via wide-angle cameras, utilizes sensors,
and records both the patient’s and the surgeon’s
physiologic parameters.

The OR Black Box generates a holistic view
of the OR after synchronization, encryption, and
secure storage of all inputs for further analy-
sis by experts and software-based algorithms
(FIGURE 2). Computer vision algorithms can
recognize improper dissection techniques and
complications, such as bleeding. Adverse events
are flagged with an automated software on a pro-
cedural timeline to facilitate review of procedural
steps, disruptive environmental and organiza-
tional factors, OR team technical and nontechnical
skills, surgeon physiologic stress, and intraopera-
tive errors, events, and rectification processes us-
ing validated instruments.

Artificial intelligence built into this platform
can automatically extract objective, high-quality,
and structured data to generate explainable in-
sights by recognizing adverse events and proce-
dural segments of interest for training and quality
improvement and provide a foundation with ob-
jective measurements of technical and nontech-
nical performance for formative and summative
assessment. This system, a major step up com-
pared with retrospective review of likely biased
medical records and labor-intensive multidis-
ciplinary human observers, has the potential to
increase efficiency and reduce costs by studying
human factors that include clinical design, tech-
nology, and organization. OR efficiency, measured
in real time objectively and thoroughly, may save
time and resources.

OR Black Box platforms have already started
to generate meaningful data. It is not surprising
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FIGURE 2 The OR Black Box: A multiport data-capture system
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that auditory disruptions—OR doors opening,
loud noises, pagers beeping, telephones ringing—
were recorded almost every minute during lapa-
roscopic procedures.’®* Most technical errors
occurred during dissection, resection, and recon-
struction and most commonly were associated
with improper estimations of force applied to tis-
sue and distance to the target tissue during opera-
tive steps of a laparoscopic procedure.'® Another
study based on this system showed that techni-
cal performance was an independent predictor
of postoperative outcomes.'” The OR Black Box
identified a device-related interruption in 30% of
elective laparoscopic general surgery cases, most
commonly in sleeve gastrectomy and oncologic
gastrectomy procedures. This sophisticated sur-
gical data recording system also demonstrated a
significantly better ability to detect Veress needle
injuries (12 vs 3) and near misses (47 vs 0) when
compared with traditional chart review.'®

Data from the OR Black Box also have been
applied to better analyze nontechnical perfor-
mance, including teamwork and interpersonal
dynamics.”” Surgeons most commonly exhibited
adept situational awareness and leadership, while
the nurse team excelled at task management and
situational awareness.'® Of the total care provider
team studied, the surgeon and scrub nurse dem-

mdedge.com/obgyn

onstrated the most favorable nontechnical behav-
ior.”® Of note, continuous physiologic monitoring
of the surgeon with this system revealed that sur-
geons under stress had 66% higher adverse events.

The OR Black Box is currently utilized at 20 in-
stitutions in North America and Europe. The data
compiled from all these institutions revealed that
there was a 10% decrease in intraoperative adverse
events for each 10-point increase in technical skill
score on a scale of 0 to 100 (unpublished data).
This centralized data indicated that turnover time
ranged widely between 7 and 91 minutes, with
variation of cleanup time from 1 to 25 minutes
and setup time from 22 to 43 minutes. Institutions
can learn from each other using this platform. For
example, the information about block time utili-
zation (20%-99%) across institutions provides op-
portunities for system improvements.

With any revolutionary technology, it is im-
perative to study its effects on outcomes, training,
costs, and privacybefore itis widelyimplemented.
We, obstetricians and gynecologists, are very fa-
miliar with the impact of electronic fetal moni-
toring, a great example of a technologic advance
that did not improve perinatal outcomes but led
to unintended consequences, such as higher
rates of cesarean deliveries and lawsuits. Such
a tool may lead to potential misrepresentation
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of intraoperative events unless legal aspects
are clearly delineated. As exciting as it is, this
disruptive technology requires further explora-
tion with scientific vigor.

Surgeon and hospital volume:
Surgical outcomes paradigm

A landmark study in 1979 that showed decreased
mortality in high-volume centers underscored the
need for regionalization for certain surgical proce-
dures.? This association was further substantiated
by 2 reports on 2.5 million Medicare beneficiaries
that demonstrated significantly lower mortality for
all 14 cardiovascular and oncologic procedures for
hospitals with larger surgical volume (16% vs 4%)
and high-volume surgeons for certain procedures,
for example, 15% versus 5% for pancreatic resec-
tions for cancer.?"*

A similar association was found for all routes of
hysterectomies performed for benign indications.
Boyd and colleagues showed that gynecologists who
performed fewer than 10 hysterectomies per year
had a higher perioperative morbidity rate (16.5%)
compared with those who did more (11.7%).* Spe-
cific to vaginal hysterectomy, in a study of more than
6,000 women, surgeons who performed 13 proce-
dures per year had 31% less risk of operative injury
than those who did 5.5 procedures per year (2.5% vs
1.7%).2* Overall perioperative complications (5.0%
vs 4.0%) and medical complications (5.7% vs 3.9%)
were also reduced for higher-volume surgeons. In a
cohort of approximately 8,000 women who under-
went a laparoscopic hysterectomy, high-volume
surgeons had a considerably lower complication
rate (4.2% vs 6.2%).%

As expected, lower complication rates of high-
volume surgeons led to lower resource utilization,
including lower transfusion rates, less intensive
care unit utilization, and shorter operative times
and, in several studies, length of stay.?*** Of note,
low-volume surgeons were less likely to offer mini-
mally invasive routes and were more likely to con-
vert to laparotomy.?® In addition, significant cost
savings have been associated with high surgical
volume, which one study showed was 16% ($6,500
vs $5,600) for high-volume surgeons.”*® With re-
gard to mortality, a study of 7,800 women found
that perioperative mortality increased more than
10-fold for surgeons who performed an average
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1 case per year compared with all other surgeons
(2.5% vs 0.2%).7

When gynecologic cancers are concerned, ar-
guably, long-term survival outcomes may be more
critical than perioperative morbidity and mortal-
ity. Higher surgeon and hospital volume are asso-
ciated with improved perioperative outcomes for
endometrial and cervical cancers.” Importantly,
minimally invasive hysterectomy was offered for
endometrial cancer significantly more often by
surgeons with high volume.” Survival outcomes
were not affected by surgeon or hospital volume,
likely due to overall more favorable prognosis for
endometrial cancer after treatment.

Although it is intuitive to assume that a sur-
geon’s skills and experience would make the most
impact in procedures for ovarian cancer due to
the complexity of ovarian cancer surgery, evi-
dence on short-term outcomes has been mixed.
Intriguingly, some studies reported that high-
volume institutions had higher complication and
readmission rates. However, evidence supports
that the surgeon’s volume, and especially hospi-
tal volume, improves long-term survival for ovar-
ian cancer, with a negative impact on immediate
postoperative morbidity.? This may suggest that
a more aggressive surgical effort improves long-
term survival but also can cause more periop-
erative complications. Further, longer survival
may result not only from operative skills but also
because of better care by a structured multidis-
ciplinary team at more established high-volume
cancer centers.

The association of improved outcomes with
higher volume led to public reporting of hospital
outcomes. Policy efforts toward regionalization
have impacted surgical practice. Based on their
analysis of 3.2 million Medicare patients who un-
derwent 1 of 8 different cancer surgeries or car-
diovascular operations from 1999 to 2008, Finks
and colleagues demonstrated that care was con-
centrated to fewer hospitals over time for many
of these procedures.? This trend was noted for
gynecologic cancer surgery but not for benign
gynecologic surgery.

Regionalization of care limits access par-
ticularly for minority and underserved com-
munities because of longer travel distances,
logistic challenges, and financial strain. An alter-
native to regionalization of care is targeted quality

mdedge.com/obgyn



improvement by rigorous adherence to quality
guidelines at low-volume hospitals.

Is there a critical minimum volume that may
be used as a requirement for surgeons to main-
tain their privileges and for hospitals to offer
certain procedures? In 2015, minimum volume
standards for a number of common procedures
were proposed by Johns Hopkins Medicine and
Dartmouth-Hitchcock Medical Center, such as
50 hip replacement surgeries per hospital and 25
per physician per year, and 20 pancreatectomies
per hospital and 5 per surgeon per year.** A mod-
eling study for hysterectomy showed that a vol-
ume cut point of >1 procedure in the prior year

would restrict privileges for a substantial number
of surgeons performing abdominal (17.5%), ro-
bot-assisted (12.5%), laparoscopic (16.8%), and
vaginal (27.6%) hysterectomies.?” This study con-
cluded that minimum-volume standards for hys-
terectomy for even the lowest volume physicians
would restrict a significant number of gynecologic
surgeons, including many with outcomes that are
better than predicted.

Therefore, while there is good evidence that
favors better outcomes in the hands of high-vol-
ume surgeons in gynecology, the impact of such
policies on gynecologic practice clearly warrants
careful monitoring and further study. H
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Challenges and innovations
in training gyn surgeons

Educators are responding to the problematic issues involving
ObGyn resident surgical training with strategies that encompass

tracking and simulation

Mary V. Baker, MD, MBA; Brandy M. Butler, MD; Shivani M. Murarka, MD;
Cecile A. Ferrando, MD, MPH; Douglas W. Miyazaki, MD; and Carl W. Zimmerman, MD

bstetrics and gynecology (ObGyn) is
a surgical specialty, yet the training of
ObGyn residents differs significantly
from that of residents in other surgical specialties.
In addition to attaining competency in both the
distinct but related fields of obstetrics and gyne-
cology, ObGyn residents have their training con-
densed into 4 years rather than the 5 years’ training
of many other surgical specialties. This limits the
time dedicated to gynecologic surgery, currently
18 to 20 months in most programs, and has been
exacerbated by tighter duty-hour restrictions.
Additionally, with increasing demand for
minimally invasive procedures, residents are ex-
pected to attain competency in a growing breadth
of gynecologic procedures in a patient population
with increasing morbidity, and they may have less
autonomy to do so in an increasingly litigious en-
vironment.>? Furthermore, annual hysterectomy
cases are declining, from about 680,000 in 2002 to
430,000in 2010,* and these declining rates are seen
in the low case numbers of recent graduates.*

Training time, procedure
complexity

With less time to master a growing body of in-
creasingly complex procedures, is the profession
adequately training gynecologic surgeons? Many
gynecologic surgeons are concerned that the

Dr. Ferrando reports receiving authorship royalties from Up-
ToDate, Inc. Dr. Miyazaki reports being a speaker for Coloplast
and the President of Miyazaki Enterprises LLC. The other au-
thors report no financial relationships relevant to this article.
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answer is no and that significant shifts in resident
training are needed to generate safe and compe-
tent gynecologic surgeons. These training deficits
represent a deficiency in the quality of care for
women specifically, and thus the inattention to
training gynecologic surgeons should be consid-
ered a health care disparity.

The concern over insufficient attention to
gynecologic surgical training is not new, nor are
proposed solutions, with many physicians cit-
ing the above concerns.’® In 2018, the Accredi-
tation Council for Graduate Medical Education
(ACGME) case minimums for hysterectomy in-
creased to 85 from 70 hysterectomies, with a shift
toward minimally invasive hysterectomy.'® Other-
wise, minimal national changes have been made
in this century to training gynecologic surgeons.

Tracking as an option

Many critics of current ObGyn training argue that
obstetrics and gynecology, while related, have
significantly different pathologies, surgical ap-
proaches, and skill sets and thus warrant the op-
tion to track toward obstetrics or gynecology after
attaining limited core skill set in residency. In
2010, the Carnegie Foundation for the Advance-
ment of Teaching called for the need for increased
individualization opportunities in graduate medi-
cal education, citing that minimal changes have
been made to medical education since the Flexner
Report a century prior."

Notably, tracking has been implemented with
success at Cleveland Clinic, where residents are
given 5 to 10 weeks of time allotted to their spe-
cific fields of interest, while still meeting minimum
ACGME requirements and, in some cases, exceeding
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hysterectomy minimums by as much as 500%."
Tracking is viewed positively by a majority of pro-
gram directors." See the box below for Dr. Ferrando’s
experience on tracking at the Cleveland Clinic.

Simulation training

Other educators advocate for maximizing pre-
paredness for the operating room by using high-
fidelity simulation.'*’* Simulation allows for the
acquisition of basic technical skills needed for
surgery as well as for repetition not easily achieved
in the current surgical environment. Additionally,
it provides lower-level learners the opportunity to
acquire basic skills in a safe setting, thereby en-
hancing the ability to participate meaningfully on
arrival in the operating room.'®

Key takeaways

¢ Residents and fellows have significant
constraints that limit adequate training in
gynecologic surgery. In a panel discussion
at the 48th annual meeting of the Society of
Gynecologic Surgeons, Drs. Zimmerman,
Ferrando, and Miyazaki spoke about potential
solutions.

¢ Allowing residents to track toward obstetric
or gynecologic subspecialties may improve
surgical volume of trainees who aim for a future
career in gynecologic surgery.

e Simulation has demonstrated efficacy in
enabling residents to prepare and improve their
technical skills for specific procedures prior to
entering the operating room.

Cleveland Clinic’s tracking innovation

Cecile A. Ferrando, MD, MPH

In his 2013 presidential address at the opening ceremony of the 42nd AAGL Global Congress on
Minimally Invasive Gynecology, Javier Magrina, MD, asked the audience, “Isn’t it time to separate the O
from the G?”7 Since that address, this catchy question has been posed several times, and it continues to
be a topic of interest to many ObGyn educators seeking to innovate the curriculum and to better train our

next generation’s gynecologic surgeons.

Several concerns have been raised about the current traditional 4-year residency training program,
which has been impacted by the reduction of training hours due to duty-hour rules in the setting
of decreased surgical volume and new technologies used to perform surgery. While other surgical
specialties have begun to innovate their pathways for trainees, ObGyn has been a little slower to make a

significant transition in its approach to training.

In 2012, Cleveland Clinic decided to lead the way in innovation regarding residency training. At its
inception, the curriculum was designed to allow “tracking blocks” through each academic year to allow
residents to gain additional experience in their specialty of choice. The program was carefully designed
to assure that residents would achieve all 28 of the core obstetrics and gynecology milestones while still

allowing for curricular flexibility.

Currently, residents are given autonomy to design their own tracking blocks with an assigned mentor
for the rotation. Allowing residents to spend more time in their specialty of choice permits them to fine-
tune skills that a standard curriculum may not have afforded the opportunity to home in on. It also allows
residents to gain exposure to specialties that are not part of the core program, such as vulvar health,
breast health and surgery, and gender affirmation surgery.

The Cleveland Clinic experience has been successful thus far. Importantly, preliminary data show
that the tracking program does not interfere with the overall case number necessary for graduation.
Residents also have succeeded in their postgraduation pursuits, including those who chose to specialize

in general obstetrics and gynecology.

Cleveland Clinic is no longer the only program to incorporate tracking into its curriculum. This
innovation is likely to become more standard as medical education in ObGyn evolves. We have not
yet “separated the O from the G” completely in our specialty. However, thought leaders in our field are
recognizing the need to better prepare our trainees, and this flexibility in mindset is bound to lead to a
paradigm that may become the new standard for our specialty.

Acknowledgments: John E. Jelovsek, MD, the first Program Director of the Cleveland Clinic Residency in Obstetrics & Gynecology, who was responsible for
creating the tracking program; and Vicki Reed, MD, the current Program Director, who has continued to innovate the program.
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The Miya Model (developer Douglas Miyazaki, MD)
supports training in basic and full surgical procedures

The Miya Model (Miyazaki Enterprises LLC) is a multiprocedural vaginal surgery simulator born from the
need for standardized, scalable training in response to reductions in the average surgical case volume

per resident. The Miya Model supports various basic procedures, such as pelvic exams and dilation and
curettage, as well as full surgical procedures, including anterior and posterior colporrhaphy, midurethral

and retropubic slings, cystoscopy, and vaginal hysterectomy. Training with the Miya Model moves
resident surgical education from the operating room to any simulation lab or office-based setting. With
rapidly declining resident surgical case volumes, there is an even stronger need to provide additional
training outside of the operating room theater. Creation and development of the Miya Model were fueled
by a desire to create a safer and more efficient method to educate residents without the risk

of patient harm.

Miyazaki Enterprises has taken the Miya Model from a vision on paper to a standardized,
commercially available product to help support resident and physician education. The Miya Model has
undergone numerous rounds of waterfall and agile development, validity testing, and the creation of
internal and external processes to achieve this vision. It serves as an example that ideas originating from
significant demonstrated market need can be successfully created and deployed by a physician.

In 2018, the American Board of Obstetrics and
Gynecology added the Fundamentals of Lapa-
roscopic Surgery certification as a new require-
ment for board certification.”” Laparoscopic and
robotic surgery simulators allow trainees to de-
velop coordination and specific skills, like knot
tying and suturing. Additionally, models are avail-
able with varying levels of fidelity for vaginal and
abdominal hysterectomy.'** See the box above
for Dr. Miyazaki’s experience in developing the
Miya Model trainer for vaginal surgery simulation.

Structured feedback

Finally, if a resident has limited exposure to a specific
procedure, maximizing the preparation and feed-
back for each procedure is paramount. However,
surgeons receive minimal formal training in teach-
ing trainees, which leads to inconsistent and unde-
rutilized feedback.?" Specific structured feedback
models have been implemented with success in the
general surgery literature, including the SHARP (Set
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learning objectives, How did it go, Address concerns,
Review learning points, Plan ahead) and BID (Brief-
ing, Intraoperative, Debriefing) models.?*

Reimbursement reform

While surgical reimbursement is not directly tied
to resident education, decreased reimbursement
to women'’s health pathology and procedures has
the downstream effect of decreasing the funds
available for ObGyn departments to invest in re-
search and education. Additionally, “suboptimal
mastery or maintenance of appropriate surgical
skills results in procedural inefficiencies that com-
pound surgical cost.”® Providers and payors alike
should therefore be motivated to improve funding
in order to improve adequate training of gyneco-
logic surgeons. Payment reform is necessary to
equally value women’s health procedures but also
can ensure that gynecologic surgeons have the
funds needed to train a competent next generation
of ObGyn physicians. H

mdedge.com/obgyn



References

1.

10.

11.

Espey E, Ogburn T, Puscheck E. Impact of duty hour limitations on
resident and student education in obstetrics and gynecology. J Reprod
Med. 2007;52:345-348.

Pulliam SJ, Berkowitz LR. Smaller pieces of the hysterectomy pie:
current challenges in resident surgical education. Obstet Gynecol.
2009;113(2 pt 1):395-398. doi: 10.1097/A0G.0b013e3181955011.
WrightJD, Herzog TJ, TsuiJ, etal. Nationwide trends in the performance
of inpatient hysterectomy in the United States. Obstet Gynecol.
2013;122(2 pt 1):233-241. doi: 10.1097/A0G.0b013e318299a6cf.
Cadish LA, Kropat G, Muffly TM. Hysterectomy volume among recent
obstetrics and gynecology residency graduates. Fernale Pelvic Med
Reconstr Surg. 2021;27:382-387. doi: 10.1097/SPV.0000000000000879.
Podratz KC. Gynecologic surgery: an imperiled ballet. Presidential
address. Am J Obstet Gynecol. 1998;178:1229-1234. doi: 10.1016/
s0002-9378(98)70327-8.

Bissonnette JM, Gabbe SG, Hammond CB, et al. Restructuring
residency training in obstetrics and gynecology. Am J Obstet Gynecol.
1999;180(3 pt 1):516-518. doi: 10.1016/50002-9378(99)70246-2.
Magrina JE Isn't it time to separate the O from the G? J Minim Invasive
Gynecol. 2014;21:501-503. doi: 10.1016/j.jmig.2014.01.022.

Merrill JA. Needed changes in obstetric-gynecologic training. Obstet
Gynecol Surv. 1994;49:1-2.

Lauer JK, Advincula AP. The future of the gynecologic surgeon:
rationale for and steps toward subspecialization of complex
gynecologic surgery. ] Minim Invasive Gynecol. 2021;28:726-729. doi:
10.1016/j,jmig.2020.12.031.

Hall EE Raker CA, Hampton BS. Variability in gynecologic case
volume of obstetrician-gynecologist residents graduating from 2009
to 2017. Am J Obstet Gynecol. 2020;222:617.e1-617.e8. doi: 10.1016/j
.2j0g.2019.11.1258.

Irby DM, Cooke M, O’Brien BC. Calls for reform of medical
education by the Carnegie Foundation for the Advancement of
Teaching: 1910 and 2010. Acad Med. 2010;85:220-227. doi: 10.1097
/ACM.0b013e3181c88449.

. Reed VR, Emery]J, Farrell RM, et al. Tracking—a flexible obstetrics and

gynecology residency curriculum. Obstet Gynecol. 2019;134(suppl
1):29s-33s. doi: 10.1097/A0G.0000000000003464.

mdedge.com/obgyn

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hariton E, Freret TS, Nitecki R, et al. Program director perceptions of
subspecialty tracking in obstetrics and gynecology residency. J Grad
Med Educ. 2018;10:665-670. doi: 10.4300/JGME-D-18-00096.1.

Azadi S, Green IC, Arnold A, et al. Robotic surgery: the impact of
simulation and other innovative platforms on performance and
training. J Minim Invasive Gynecol. 2021;28:490-495. doi: 10.1016/j
jmig.2020.12.001.

Wohlrab K, Jelovsek JE, Myers D. Incorporating simulation into
gynecologic surgical training. Am J Obstet Gynecol. 2017;217:522-526.
doi: 10.1016/j.2j0g.2017.05.017.

Chen CC, Green IC, Colbert-Getz JM, et al. Warm-up on a simulator
improves residents’ performance in laparoscopic surgery: a
randomized trial. Int Urogynecol J. 2013;24:1615-1622. doi: 10.1007
/s00192-013-2066-2.

Fundamentals of Laparoscopic Surgery. ABOG announces new
eligibility requirement for board certification. January 23, 2018.
Accessed May 12, 2022. https://www.flsprogram.org/news/abog
-announces-new-eligibility-requirement-board-certification/.
Zoorob D, Frenn R, Moffitt M, et al. Multi-institutional validation
of a vaginal hysterectomy simulation model for resident training.
J Minim Invasive Gynecol. 2021;28:1490-1496.el. doi: 10.1016/j
jmig.2020.12.006.

Barrier BE Thompson AB, McCullough MW, et al. A novel and
inexpensive vaginal hysterectomy simulator. Simul Healthc.
2012;7:374-379. doi: 10.1097/SIH.0b013e318266d0c6.

Stickrath E, Alston M. A novel abdominal hysterectomy simulator and
itsimpact on obstetrics and gynecology residents’ surgical confidence.
MedEdPORTAL. 2017;13:10636. doi: 10.15766/mep_2374-8265.10636.
McKendy KM, Watanabe Y, Lee L, et al. Perioperative feedback in
surgical training: a systematic review. Am J Surg. 2017;214:117-126.
doi: 10.1016/j.amjsurg.2016.12.014.

Ahmed M, Arora S, Russ S, et al. Operation debrief: a SHARP
improvement in performance feedback in the operating room. Ann
Surg. 2013;258:958-963. doi: 10.1097/SLA.0b013e31828c88fc.
Anderson CI, GuptaRN, Larson]R, etal. Impact of objectively assessing
surgeons’ teaching on effective perioperative instructional behaviors.
JAMA Surg. 2013;148:915-922. doi: 10.1001/jamasurg.2013.2144.

June 2022 | OBG Management




Vesicovaginal and rectovaginal
fistulas from obstetric-related
causes: Diagnosis and management

Fistulas resulting from obstetric causes, although rare in developed
countries, create considerable morbidity and psychologic distress,
and recovery after surgery often is prolonged. Here, we present
an expert review of surgical techniques for VVF and RVF repair.

Saifuddin T. Mama, MD, MPH

Ithough rare in the United States and more
A common in low-resource countries, fistu-

las due to obstructed labor do occur. In de-
veloped countries, other obstetric causes for fistula
are usually surgery, trauma, or infection related.
An abnormal communication between organs—
be it the urethra, bladder, ureter, uterus, cervix, or
rectum—can develop' and lead to vesicovaginal
fistula (VVF), urethrovaginal fistula (FIGURE 1),
vesicocervical fistula, vesicouterine fistula, ure-
terovaginal fistula (FIGURE 2), and rectovaginal
fistula (RVF). Other nonobstetric causes include
gynecologic surgery, radiation, malignancy, and
congenital malformations.

During labor, hypoxia, subsequent ischemia,
and pressure necrosis contribute to fistula forma-
tion. Injury sustained during a cesarean delivery
(CD) or cesarean hysterectomy can lead to fistula
formation; at times, however, complications are
unavoidable given the nature of the pathologic
condition that the patient presents with.

VVEF and RVF have a devastating impact on a
woman’s quality of life as they lead to significant
morbidity and short- and long-term psychologi-
cal distress. The fistula may not be recognized
at the time of injury. The presenting signs and
symptoms may be intermittent and confusing.
Immediate surgical intervention may not be pos-
sible due to ongoing inflammation or infection.
Recovery often is prolonged. As there is significant

Dr. Mama reports receiving grant or research support from and serving
as a speaker for AbbVie.
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concomitant postpartum anxiety and depression,
patients with fistula often require psychosocial
support and counseling. After repair, there is still a
risk for recurrence and voiding dysfunction.

Fistula sighs and symptoms

and evaluation

In cases of VVE patients present with continuing
large or small volume urinary incontinence. De-
pending on the time to diagnosis, patients may
have calculi formation, prolapse, scarring, exter-
nal perineal dermatitis, perineal nerve injury, and
even motor weakness. Cyclic hematuria may be
seen in vesicouterine fistulas.?

Multiple classification systems for diagnosis
and staging of VVF have been suggested.** A clas-
sification system for RVF was published by Tsang
and colleagues.® All these classification systems
have attempted to characterize fistulas in terms of
level of surgical complexity for repair, providing a
guideline for preoperative assessment. These clas-
sification systems do not translate into prediction
regarding outcomes.

Evaluation of pelvic fistula from the urinary
tract starts with a thorough history that includes on-
set, duration, and description of leakage (continu-
ous, intermittent, or positional) and whether there
is concomitant stress and urge incontinence. A
detailed obstetric history, including circumstances
around the mode of delivery, underlying risk fac-
tors, and psychosocial history, should be obtained.

The pelvic examination with a plastic specu-
lum and adequate lighting should assess the
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FIGURE 1 Urethro-

FIGURE 2 Uretero-
vaginal fistula

FIGURE 3 Evaluation
of vesicovaginal

vaginal fistula

external perineum for dermatitis; bulbocaverno-
sus and anal reflexes; and the vagina for length,
caliber, level of scarring, and any prolapse. For
VVFs, the location, size, and number of the fistula
tracts can be visualized and confirmed with a ret-
rograde fill of the bladder via a Foley catheter with
saline or water mixed with methylene blue or any
other blue dye (FIGURE 3). If a ureterovaginal fis-
tula is suspected, the patient can simultaneously
be given oral phenazopyridine and a tampon in-
serted within the vagina; the patient can then
ambulate, and re-examination of the end of the
tampon can reveal orange staining. The bladder
meanwhile is retrograde filled with blue dye, with
no blue staining of the tampon.

For RVE, history taking should include the on-
set, duration, and description of leakage, and the
external anal sphincter should be assessed, with
careful examination of the distal vagina at the ves-
tibule as this is the most common location for RVF
(fistula in ano). Patients may describe vaginal flatus
and sometimes only brownish discharge, which can
be intermittent, leading to an incorrect diagnosis of
vaginitis that is treated repeatedly without success.

There is no consensus regarding optimal im-
aging for the assessment of VVE Imaging used for
diagnosis of VVF includes a voiding cystogram with
opacification of the vagina after filling the bladder
with contrast if there is a fistula. A cystoscopy can
evaluate for calculi, retained suture, level of inflam-
mation, and location of the ureters in relation to
the fistula. Renal ultrasonography is of limited use.
Intravenous pyelography can miss lesions by the
trigone. In general, a computed tomography (CT)
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fistula via retrograde
filled bladder

urogram and magnetic resonance imaging (MRI)
with bladder contrast are more sensitive.

In the diagnosis of RVF, contrast vaginoscopy,
double contrast barium enema, CT scan with con-
trast, and MRI can be used. MRI is more sensitive.®
A high index of suspicion is required based on the
patient’s history as these imaging modalities do
not always confirm RVF despite patient’s clear his-
tory of leakage. When the history is convincing, a
thorough rectovaginal exam under anesthesia may
be imperative. If rectal trauma is present, endoanal
ultrasonography can delineate external and inter-
nal anal sphincter defects.

Prolonged Foley catheter placement after
obstetric injury can lead to successful closure of
a VVE Prior to surgical intervention, assessing if
there is possible ureteral involvement and use of
intraoperative ureteral stents is a consideration.
The route of surgery can be vaginal, abdominal,
combined abdominal-vaginal, laparoscopic, or
robotic.” The robotic approach is increasingly uti-
lized.®® However, the general consensus among
fistula surgeons is that the vaginal approach
should be considered first.

Surgical repair
VVF repair. Factors that influence successful re-
pair of VVF include the size and number of fistula,
location, degree of scarring, bladder capacity, and
urethral length.

Surgical technique requires wide mobilization
and adequate exposure. The fistula tract can be de-
lineated and manipulated with a pediatric Foley
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FIGURE 4 Visualization
of fistula tract with
Foley catheter

FIGURE 5 Computed
tomography
cystogram post-
repair vesicovaginal
fistula

capacity, stress incontinence espe-
cially if the continence mechanism
or urethra is involved, vaginal scar-
ring, dyspareunia, and infertility."®
In general, sexual function im-
proves after surgical repair.

catheter, ureteral stent, or even a ureteral guidewire
to aid in dissection (FIGURE 4). Intraoperative vi-
sualization of the ureters, including stenting, often
is needed. The fistulous track is excised depend-
ing on the level of scarring. Closure of the bladder
uroepithelium for the first layer is with absorbable
interrupted 3-0 or 2-0 sutures in a tension-free clo-
sure. The bladder is then evaluated with a retro-
grade fill with saline and methylene blue to ensure
awatertight closure for the first layer. If the first layer
is not watertight, the second layer closure will not
compensate and the fistula will persist. Particular
attention is paid to the angles of the fistula at the
firstlayer closure to prevent recurrence of the fistula
at the angles. A running second layer with absorb-
able 2-0 suture is done. At times, a Martius flap or an
omental ] flap can be used to provide an additional
layer for support and to increase vascularity.'® The
patient is sent home with a Foley catheter for drain-
age for 10 to 14 days." Antibiotics are not needed
postoperatively for VVF surgery.'

CT cystogram or retrograde cystogram is usu-
ally done to evaluate closure of the fistula prior to
removal of the Foley catheter; retrograde fill with
contrast directly into the bladder with 300 mL is suf-
ficient (FIGURE 5). Patients are advised to refrain
from sexual activity for a minimum of 6 weeks, but
depending on the level of complexity and scarring,
this can be up to 12 weeks.

The success rate in general is in the 95% range.
Patients with successful closure of VVF are at risk
for urge incontinence due to decreased bladder
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RVF repair. Prior to surgical re-
pair of RVE the integrity of the
external anal sphincter must be
determined. If it is not involved,
a vertical incision is made in the
posterior vaginal wall, the vaginal
epithelium is separated from the
vaginal muscularis, and the fis-
tula tract is identified. After com-
plete wide mobilization of the
tissue surrounding the tract, it is
excised. The rectal wall is repaired
with 3-0 or 4-0 absorbable interrupted sutures; a
second layer and if possible even a third layer and
finally the vaginal epithelium are all closed with 2-0
absorbable interrupted sutures.

If the sphincter complex is involved, the dis-
section involves an inverted U incision separating
the vaginal wall from the rectum. The fistula tract
is excised, the rectal wall is closed, and the internal
anal sphincter is identified and reapproximated
with interrupted absorbable 2-0 or 0 sutures. The
disrupted external sphincter is then reapproxi-
mated with 2-0 or 0 sutures, and finally the trans-
verse perineal and bulbocavernosus muscles are
brought together with Lembert 0 sutures prior to
closure of the external skin. Perioperative antibiot-
ics have been shown to improve success rates in
the correction of RVE?® In patients with sphincter
trauma and known RVE outcomes with a sphinc-
teroplasty are better, compared with endorectal
advancement flaps. The patient is discharged with
a bowel regimen and dietary precautions that aim
for daily soft bowel movements.

After surgical treatment of fistulas, patients ben-
efit from pelvic floor physical therapy that focuses on
pelvic floor strengthening. Incorporating the habit of
Kegel exercises after every void, timed (scheduled)
bladder voiding, and avoidance of straining with uri-
nation or defecation should be emphasized.

CASE 1 Pregnant woman with rectal bleeding
A 37-year-old woman at 36 3/7 weeks’ gestation pre-
sented with acute rectal bleeding and pain. This was
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found to result from a catastrophic rupture of a pelvic
arteriovenous malformation that caused an 11 x 7 x
9.5 cm size inferior pelvic hematoma and a full-thick-
ness rectal tear at the dentate line. During examina-
tion under anesthesia, the baby was delivered by a
stat CD due to breech presentation and a prolonged
fetal heart rate deceleration. The patient underwent
embolization of the right middle rectal artery and right
internal iliac artery by a radiologic intervention. Fur-
ther bleeding required surgical intervention for evacu-
ation of about 1,000 mL of hematoma, repair of the
rectal tear, and laparoscopic diverting loop ileostomy.
In total, the patient received 8 U of packed red blood
cells, 6 U of fresh frozen plasma, 5 L of crystalloid
solution, and 2 g of tranexamic acid. The patient
reported increased foul-smelling vaginal discharge,
bedside exam suggested possible fistulous tract, and
on postoperative day 16, an exam under anesthesia
by Urogynecology confirmed a rectovaginal fistula in
the right mid vagina. After 2 months of observation to
allow resolution of inflammation, successful excision
of the fistula tract and repair of RVF using the above-
mentioned technique was accomplished.

CASE 2 Patient with VVF after

cesarean hysterectomy

A 40-year-old (G6P2222) patient underwent cesar-
ean hysterectomy for placenta percreta and uterine
rupture at 24 weeks’ gestation. Intraoperatively, there
were right ureteral ligation and posterior bladder wall
cystotomies. The right ureter was reimplanted in the
right upper posterior wall and the cystostomies were
closed. As the patient had continuous urinary leakage
postoperatively, a CT urogram was obtained, which
showed left ureteral obstruction and VVF. Urinary
incontinence persisted despite bilateral robotic ure-
teral reimplantation with omental flap by the urology
team. Percutaneous nephrostomy tubes were placed
bilaterally. The patient underwent additional imaging
studies, including MRI, with findings of VVF and pos-
sible ureterovaginal fistula.

On referral to Urogynecology, the patient under-
went cystoscopy with antegrade pyelogram, and the
bilateral ureteroneocystostomy orifices had 5 French
open-ended ureteral stents placed. A 10 French
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pediatric Foley catheter was inserted intravaginally into
the bladder through the VVF. Via the vaginal approach,
cervical remnant and skin bridges overlying the VVF
were excised. The scarred fistula tract was excised
with a circumferential incision. Horizontal interrupted
Lembert sutures with 3-0 absorbable suture were used
to reapproximate the first layer, which was confirmed
to be watertight on testing with retrograde fill. Second-
layer closure was completed with horizontal mattress
2-0 absorbable sutures, followed by a third-layer
closure done in similar fashion. Fibrin glue was then
placed. The vaginal epithelium was closed with 2-0
absorbable suture. Percutaneous nephrostomy tubes
were removed. Postoperatively, the patient had a CT
cystogram with no leak and no incontinence, but she
developed urgency, which was controlled with timed
voids and oxybutynin. ll
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