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Tiny Tim, diagnosed

A s health care practitioners, you are 
all naturally curious about diseases 
of all kinds, especially those that 

have remained undiagnosed mysteries.
Since the holiday season is upon us, I 

decided to do a little research into Tiny Tim, 
the lovable son of Scrooge’s employee, Bob 
Cratchit, in Dickens’ A Christmas Carol. The 
little boy’s disability is never explained in 
the famous tale, with the author leaving it 
to readers—and practitioners—to take an 
educated guess as to what his ailment was. 

Not surprisingly, a number of physicians 
have reflected upon the topic, and here’s 
what they’ve had to say.

According to the late Russell Chesney, 
MD, of Le Bonheur Children’s Hospital in 
Memphis, Tiny Tim suffered from rickets 
and tuberculosis. Chesney came to this 
conclusion based on the symptoms de-
scribed in the story, suggesting that Tim’s 
disease would have been curable if his 
father had possessed more money. Rickets 
is caused by a lack of vitamin D, calcium, or 
phosphate. Not having these crucial nutri-
ents often causes bones to become soft and 
malleable, and leg braces would have been 
the answer in the 1840s, when the story 
was written. Since infant formula and milk 
fortified with vitamin D were introduced 
decades ago in the US, the disorder is rarely 
seen in this country.1

Another practitioner, the late pediatri-
cian Donald W. Lewis, of Norfolk, Virginia, 
spent several years studying Tiny Tim’s 
condition. His diagnosis, published in 
1992 in the American Journal of Diseases of 
Children: a potentially deadly kidney ail-
ment now known as distal renal tubular 

acidosis (RTA). With this condition, acid ac-
cumulates in the blood, creating a cascade 
of problems. If untreated, RTA can cause 
short stature, crippled legs, withered hands, 
intermittent weakness, and the other symp-
toms that afflicted Tiny Tim. But it would 
have been reversible if Scrooge had inter-
vened in time, Lewis explained.2

Daniel J. Glunk, an internist in William-
sport, Pennsylvania, also believed that Tim 
suffered from RTA because this kidney dis-
ease has a propensity to make the blood too 
acidic. “Tiny Tim is small, has malformed 
limbs, and periods of weakness,” the doctor 
noted in a 2007 interview with the Penn-
sylvania Medical Society. “These all can be 
the result of RTA. Plus, the fact that Tiny 
Tim’s condition is fatal if left untreated, but 
reversible if proper medicine is used, helps 
to guide medical sleuths to RTA.”3

Regardless of what Tiny Tim’s diagnosis 
may have been in real life, it makes one 
grateful to live in a high-income nation in 
the 21st century, when access to vitamin 
D and treatment for renal tubular acido-
sis (which usually involves taking sodium 
bicarbonate or sodium citrate) are read-
ily available. In the end, a gentler, kinder 
Scrooge gets Tiny Tim what he needs 
to walk again. So, it’s happy holidays all 
around in A Christmas Carol. Here’s hoping 
it is a very happy holiday season for all of 

you as well. 

Mike Hennessy Jr 
President and CEO, MJH Life Sciences®

FOR REFERENCES VISIT  
contemporaryobgyn.net/tiny-tim-dx
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EDITORIAL
by CATHERINE Y. SPONG, MD

A
lthough leadership in our 
post-pandemic climate is 
probably no more chal-
lenging than at any other 

time, it certainly feels that way. Emerg-
ing from a period during which routines 
were upturned, rules discarded, and 
reality significantly altered, we as 
leaders try to piece together the new 
normal. Many leaders and employees 
alike yearn for a return to the old way of 
doing things, but it is clear that people 
appreciate and want to continue with 
remote work, telework, telemeetings, 
and flexible schedules. Given the 
competitive workforce, changing per-
sonal priorities, and decreased loyalty 
to employers, leaders must adapt to 
the current environment if they want 
to retain sta� .

Leading now is di� erent than lead-
ing during the crisis of the COVID 
pandemic. Looking back at those 
who succeeded leading during the 
pandemic, we can see that they took 
bold, decisive—and often surprising 
and unexpected—action. For instance, 
the season suspension by the NBA com-
missioner on March 11, 2020—the same 
day the World Health Organization 
formally designated coronavirus as a 
pandemic but before public gatherings 
were restricted—reduced the spread 
of the virus and resulted in others 
taking similar actions. Bold leaders 
acted decisively and did not downplay 
risk or delay action. � ey sought novel 
solutions in keeping with the require-
ments of the moment and the changing 

workplace.
Leading in the post-pandemic 

climate requires the assimilation of a 
workplace that has altered dramati-
cally. A survey by McKinsey & Company 
asked people why they were leaving 
their jobs without another one to 
replace it (Figure).1 Respondents said 
they did so due to uncaring leaders, 
unsustainable work performance, 
and a lack of career progression and 
meaningful work. Leaders who push to 
return to the pre-pandemic workplace 
face resistance from individuals who 
want to continue working remotely or 
in a hybrid model. � is need must be 
balanced by the desire for inclusivity, 
to feel part of a team, and connected 
to the practice or institution. Walking 
the line between providing � exibility 
and inclusivity is a major challenge for 
us today. 

As obstetrician-gynecologist leaders 
in our offices, hospitals, clinics, and 
academic institutions, we are now also 
challenged by the current political and 
social climate. Identifying opportunities 

to ensure access to care and training, 
and navigating the new laws and 
regulations means an added layer of 
requirements, which keep leaders for 
our specialty in crisis mode. � us, we 
must remember the lessons learned 
during the pandemic and those the 
current climate presents to us. 

To end the crisis, we must: 
Be decisive, identify a course, 
continually monitor progress, and 
adjust the course as needed

  Communicate clearly and 
frequently

Leverage the crisis to create 
opportunities

  Be transparent, honest, and 
admit mistakes

However, in the meantime we must 
embrace crisis leadership that fits 
for the current climate. � is includes 
creating an environment that engages 
employees, recognizes that � exibility 
is critical, and o� ers opportunities for 
inclusivity and a sense of belonging. As 

Leadership in the new reality
FIGURE. REASONS FOR LEAVING WORKFORCE WITHOUT JOB IN HAND1

Responses to McKinsey & Company’s Great Attrition, Great Attraction survey between December 
2000 and December 2021 from individuals who had left a job without another in hand (n = 587).

Uncaring leaders           35%

Unsustainable work performance expectations      35%

Lack of career development advancement potential   34%

Lack of meaningful work            31%

Surgery, delivery, diagnosis, treatment—it’s a busy day.
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advice you need in one touch, wherever you go.

contemporaryobgyn.net
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DECEMBER 2022     CONTEMPORARY OB/GYN®    9

EDITORIAL

leaders we must make the workplace 
welcoming, issue clear messaging that 
assures employees they are important 
to the organization, and develop 
opportunities for their growth. An 
environment that encourages two-way 
communication is likewise essential, as 
employees who have a voice are more 
likely to feel—and be—engaged and less 
likely to leave. Furthermore, their ideas 
are often valuable and instrumental to 
progress. Two qualities that are essential 
for leaders in obstetrics and gynecology 
are empathy and getting your hands 
dirty. Empathy goes a long way toward 
helping employees understand we are 
human and can see their point of view. 

Helping when needed enhances our 
approachability and gives us insight 
into the challenges and opportunities 
faced daily by sta� . 

In short, although it feels good to 
leave the pandemic behind, as obstetric 
and gynecology leaders we continue 
to have crisis issues to handle as well 
as new expectations to meet from a 
changed workforce.  � e new laws and 
regulations keep us in crisis mode. 
However, we can and must incorporate 
the lessons the pandemic taught us to 
create post-pandemic opportunities. 

Catherine Y. Spong, MD, editor in chief, is 
professor and vice chair in the Department 
of Obstetrics and Gynecology and chief of 
the Division of Maternal-Fetal Medicine at 
UT Southwestern Medical Center in Dallas, 
Texas. She holds the Gillette Professorship 
of Obstetrics and Gynecology.
Email her at cspong@mjhlifesciences.com

REFERENCE
1. De Smet A, Dowling B, Mugayar-Baldoc-
chi M, Schaninger B. Gone for now, or gone 
for good? How to play the new talent game 
and win back workers. McKinsey & Com-
pany. March 9, 2022. Accessed November 
1, 2022. https://www.mckinsey.com/capabili-
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back-workers 
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OBSTETRICS
PEER-REVIEWED

U
terine anomalies are asso-
ciated with higher rates of 
pregnancy complications, 
including spontaneous 

abortion, ectopic pregnancy, preterm 
labor, malpresentation, and abruption. 
Obstetricians should understand the 
embryology, incidence, classi� cations, 
and management of patients with 
uterine anomalies during pregnancy.

Embryology 
The process of uterine and vaginal 
development begins in the first 
trimester. The bilateral müllerian 
(paramesonephric) ducts develop into 
the uterus, fallopian tubes, cervix, and 
proximal vagina. � ese ducts fuse and 
internal canalization of each duct will 
produce 2 channels divided by longitu-
dinal septum. � e septum will typically 
resorb throughout the second trimester. 
� e urogenital sinus will also separate 

into the distal vagina and urethra. 
Resorption anomalies represent per-
sistence of the longitudinal uterine or 
vaginal septum. Transverse anomalies 
include obstructing vaginal septa or 
cervical atresia.

Classifi cation and diagnosis 
of uterovaginal anomalies 
� e American Society for Reproductive 
Medicine (ASRM) Müllerian Anomalies 
Classi� cation (MAC) system, updated 
in 2021,1 categorizes the range of 
anomalies by descriptive terms and 
includes müllerian agenesis, cervical 
agenesis, unicornuate uterus, uterus 
didelphys, bicornuate uterus, septate 
uterus, longitudinal vaginal septum, 
transverse vaginal septum, and complex 
anomalies. An online interactive clas-
si� cation is available online. To view 
the ASRM MAC 2021 online, please scan 
the QR code.

���������������
����������
�������������������

Diagnosis
To differentiate uterine anomalies, 
imaging or direct visual examination 
of the contour of external uterus and the 
endometrial cavity is required. To dif-
ferentiate the bicornuate from septate 
from arcuate uterus, ideally, a line can 
be drawn from cornua to cornua. If the 
external contour indents more than 
10 mm, the uterus is bicornuate. If there 
is less than 10-mm external contour 
indentation and less than a 10-mm 
fundal cavitary indentation with the 
leading angle of the indentation greater 
than 90°, the diagnosis is arcuate uterus. 
If the indentation extends more than 
10 mm into the cavity and the leading 

Uterine anomalies 
in pregnancy 

ANNE-MARIE AMIES OELSCHLAGER, MD, is a professor of obstetrics and gynecology and specializes in pediatric 

and adolescent gynecology at the University of Washington School of Medicine in Seattle. Her clinical expertise is in congenital 

uterovaginal anomalies and differences of sex development.

Clinical pearls for assessment and management of the pregnant 
patient with a uterovaginal anomaly
by ANNE-MARIE AMIES OELSCHLAGER, MD 
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angle is less than 90°, the diagnosis is 
septate uterus. 

Optimal tests include 3D transvaginal 
ultrasound, MRI, saline sonohysterog-
raphy, or laparoscopy or laparotomy 
combined with hysteroscopy or hys-
terosalpingogram (HSG; Figures 1 
and 2).2,3 Less sensitive diagnostic tests 
include 2D transvaginal ultrasound, 
clinical assessment at cesarean section, 
as well as hysteroscopy or HSG without 
external uterine contour evaluation.4 

A pregnancy will alter the contour of 
the uterine fundus and repeat imaging 
after resolution of the pregnancy is more 
likely to result in an accurate diagnosis.

Incidence and  
associated anomalies
Studies using optimal imaging have 
identified uterine anomalies in  
5.5% to 9.8% of the general population, in  
16.7% of those with recurrent miscar-
riage, and in 24.5% of those with a 
history of miscarriage and infertility.5-8 
A study of uterine evaluation during 
cesarean sections noted that 5% were 
found to have a uterine anomaly:  
71.0% were septate uteri, 19.4% were 
bicornuate uteri, 6.4% were unicornuate 
uteri, and 3.2% were didelphic uteri.4

Anorectal, cardiac, limb, ear, skeletal, 
and especially renal anomalies have 
all been commonly associated with 
müllerian anomalies. Obstetricians 
should have a low threshold to consider 
renal imaging, as they may be present in  
30% of those with fusion anomalies.9,10

Obstetric complications
Arcuate uterus is the most common 
anomaly identified, but it does not 
appear to be associated with a higher 
rate of infertility or miscarriage by 
prospective studies.5,11 In general, the 
arcuate uterus is considered a benign 

variant; however, the remaining uter-
ine anomalies confer a significantly 
higher risk of obstetric complications. 

The incidence of preterm birth before  
37 weeks is approximately 40% for 
patients with known uterine anoma-
lies. The highest risk of preterm labor 
is associated with uterine didelphys 
(56%), unicornuate uterus (43%), bicor-
nuate uterus (39%), and septate uterus 
(31%).12 Congenital uterine anomalies 
are also associated with increased 
risk of first and second trimester loss, 
cervical insufficiency, premature 
rupture of membranes, fetal malpre-
sentation, fetal growth restriction, 
placental abruption, placenta previa, 
retained placenta, and cesarean birth  
(Table).13-15 For this reason, consultation 
with a maternal-fetal medicine special-
ist during pregnancy is recommended.

Management  
of obstetric risk
Limited data suggest that cervical length 
screening for short cervix (< 25 mm) 
and fetal fibronectin screening may 
be useful for predicting preterm birth 
in those with septate uteri. The data 
have not shown a consistent predic-
tive benefit for those with unicornuate, 
didelphic, or bicornuate uteri.16,17

Most studies of 17-hydroxyprogester-
one caproate (17-OHPC) for prevention 
of premature birth did not include those 
with a history of congenital uterine 
anomalies. In a small retrospective cohort 
study of 48 women with congenital 
uterine anomalies, there was an equally 
high rate of recurrent preterm birth in 
those who received 17-OHPC and those 
who did not. 17-OHPC has not been 
demonstrated to prolong pregnancy in 
women with uterine malformations or 
prenatal diethylstilbestrol exposure.18

Patients with a history of cervical 
atresia may have had reconstructive 
surgery to create a patent cervix. In those 
who can become pregnant, case reports 

FIGURE 1. MRI images allow visual-
ization of the patent and nonpatent 
uterine anatomy. This image is 
diagnostic for a left unicornuate 
uterus with patent vagina (out-
lined arrow) and a functional right 
noncontiguous uterine horn (solid 
arrow).2,3 (Image courtesy of  
Anne-Marie Amies Oelschlager, MD.)

FIGURE 2. A complete septate uterus. 
The arrow points to the septum at 
the level of the internal os of the 
cervix. The septum extends into 
the cervix. Note that the lead-
ing angle of the septum in the 
endometrial cavity is less than 90°, 
and there is a flat external fundal 
contour.2,3  (Image courtesy of  
Anne-Marie Amies Oelschlager, MD.)
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have suggested that abdominal cerclage 
with planned cesarean delivery is war-
ranted.19 There are limited data to suggest 
that cerclage may decrease the rate of 
preterm delivery in those with bicornu-
ate uteri with cervical incompetence.20

Historically, hysteroscopic uterine 
septum resection has been recom-
mended for those with a history of 
recurrent pregnancy loss, preterm labor, 
and infertility.21 In case control studies, 
hysteroscopic metroplasty has been 
associated with a higher live birth rate 
and lower spontaneous abortion rate but 
has also been associated with higher rates 
of preterm delivery, cesarean section, 
and fetal malpresentation compared 
with those with uterine septum who did 
not have surgery.22,23 A multinational 
multicenter trial randomly assigned 80 
women with a septate uterus to septum 
resection or expectant management. Live 
births occurred in 31% who had septum 
resection compared with 35% who 
did not have surgery.24 It appears that 
uterine septum resection may benefit 
select patients with recurrent fetal loss, 
but their risk of obstetric complications 
is still significantly elevated. If the septum 
extends into the cervix, resection of the 
cervical component has not been typi-
cally recommended due to concern for an 
increased risk of cervical incompetence.

Delivery considerations
The incidence of cesarean delivery 
in those with uterine anomalies is 

significantly higher, likely because of a 
combination of higher rates of abrup-
tion, preterm labor, and malpresenta-
tion. The risks of abruption and failure 
of external cephalic version (ECV) 
may be higher in patients with uterine 
anomalies; however, there have been 
case reports of successful ECV.25

If a longitudinal vaginal septum 
is identified during a pregnancy, the 
septum can be resected prior to labor 
in the operating room or during the first 
stage or early second stage of labor prior 
to pushing. Clamping and resecting the 
intervening septal tissue should be done 
with extreme care to avoid the bowel, 
urethra, and the cervices. Use of the 
LigaSure device (Medtronic) has also 
been described.26 After vaginal delivery, 
the vagina should be carefully inspect-
ed, hemostasis assured, and gaps in 
the mucosa should be reapproximated 
using absorbable suture.27

Many patients with obstructive 
uterovaginal anomalies will present in 
adolescence or prior to puberty. Some 
patients may have had vaginal septum 
resection for a transverse vaginal septum 
or may have had a vaginal pull-through 
procedure for distal vaginal atresia. 
Interposition vaginal grafts, including 
buccal mucosa or bowel grafts, may have 
been used to bridge the gap between 
the upper and lower vagina. In these 
situations where interposition grafts 
or residual septal tissue is present, and 
there is a concern for vaginal obstruction, 
planned cesarean delivery is recom-
mended. Additionally, for those who 
have had anorectal malformations with 
a history of anoplasty or reconstructive 
urological procedures where continence 
may be negatively impacted by vaginal 
delivery, planned cesarean delivery 
should be offered. For any patient with 

TABLE. Risk of Obstetric 
Complication for Those With 
Identified Uterine Anomalies 
vs Those Without Identified 
Uterine Anomalies13-15   

Obstetric outcome Odds ratio

First trimester loss 1.8

Second trimester loss 2.9

Placenta previa 4.0-5.8

IUGR 1.5-3.8

IUFD 1.6

Abruption 1.9-5.2

PTD < 34 weeks 4.9

PTD < 37 weeks 3.0-3.9

PPROM 2.5-3.0

Cervical insufficiency 15.1

Fetal malpresentation 7.9-11.1

Cesarean delivery 2.1-13.5

Retained placenta 1.7

IUFD, intrauterine fetal demise; IUGR, 
intrauterine growth restriction; PPROM, 
preterm premature rupture of membrane; 
PTD, preterm delivery.

 Uterine anomalies are found in 
approximately 5% to 10% of the general 
population. One in 8 with recurrent 
miscarriage and 1 in 4 of those with a 
history of miscarriage and infertility have 
uterine anomalies.

 Optimal diagnostic tests include 3D 
transvaginal ultrasound, MRI, saline 
sonohysterography, laparoscopy or 

laparotomy combined with hysteroscopy 
or hysterosalpingogram.

 Congenital uterine anomalies 
are associated with increased risk 
of first and second trimester loss, 
preterm labor, cervical insufficiency, 
premature rupture of membranes, fetal 
malpresentation, fetal growth restriction, 
placental abruption, placenta previa, 

retained placenta, and cesarean birth. 
Consultation with a maternal-fetal 
medicine specialist is recommended 
during pregnancy.

 Ultrasound guidance is recommended 
for management of first and second 
trimester therapeutic and incomplete 
abortion, as well as for removal of 
retained placenta. 

CLINICAL 
PEARLS
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a uterovaginal anomaly, aberrant urologic anat-
omy, including pelvic kidneys and ectopic and 
duplicate ureters, are common. Obstetricians 
should be vigilant during operative deliveries 
to avoid injury to the urinary system. 

Obstetricians should be prepared for an 
increased rate of retained placenta after vaginal 
delivery in patients with uterine anomalies. 
Ultrasound-guided management of instru-
mentation during removal of retained placental 
tissue is recommended.

Management of therapeutic and 
spontaneous abortion 
For those with 2 cervices, a history of vaginal 
septum resection, or long interposition vaginal 
grafts, uterine evacuation can be challeng-
ing, with increased difficulty visualizing and 
dilating 1 or both cervices. For those with a 
uterine septum, bicornuate uterus, or uterine 
didelphys, care must be taken to avoid inad-
vertent instrumentation of the wrong cervix 
and uterine horn. For those with congenital 
reproductive tract anomalies, procedures 
should be performed with ultrasound guid-
ance.28 Operative hysteroscopy may facilitate 
guided entry into the cavity if dilation with 
ultrasound guidance alone is not success-
ful.29 Although rare, there are case reports of 
ectopic pregnancies occurring in asymmetric 
or noncommunicating uterine horns. MRI 
may be useful if a pregnancy is visualized by 
ultrasound but is not accessible through uter-
ine instrumentation and cannot be visualized 
through hysteroscopy.30

Conclusion
Uterine anomalies are common in the general 
population and are associated with a higher risk 
of obstetric complications. Optimal imaging is 
recommended for accurate diagnoses. Consul-
tation with a maternal-fetal medicine specialist 
is recommended during pregnancy.  

FOR REFERENCES VISIT  
contemporaryobgyn.net/Uterine-anomalies

Pregnancy-related homicides are  
leading cause of maternal death
by LINDSEY CARR, EDITOR

Women in the United States 
are more likely to be murdered 
during pregnancy or soon after 
childbirth than to die from the 
country’s top 3 leading causes of 
maternal death—high blood pres-
sure disorders, hemorrhage, or 
sepsis—according to research in 
the BMJ. Most of these pregnancy-
related homicides result from a 
combination of intimate partner 
violence and firearms, according 
to Rebecca Lawn, PhD, of Harvard 
TH Chan School of Public Health, 
and colleagues. 

They argue that society must 
address “male violence,” or the 
violence committed by men, 
to save the lives of hundreds of 
women in the United States every 
year. Although intimate partner 
violence is common worldwide, 
with 1 in 3 women reporting 
experiences of physical, sexual, or 
psychological abuse/violence by 
a partner in their lifetime, rates in 
the United States are significantly 
higher than rates in other high-
income countries.

The homicides committed by 
an intimate partner in the United 
States are overwhelmingly tied to 
firearms, and homicides related 
to pregnancy are no different. 
Recent reports found that firearms 
were used in 68% of pregnancy-
related homicides between  
2008 and 2019, with Black women 
at a substantially higher risk of 
murder than White or Hispanic 
women. These domestic homi-
cides are also associated with 

state-level firearms legislation and 
gun ownership, and the plethora 
of loopholes allowing access  
to remain.

The recent decisions regard-
ing women’s reproductive 
rights in the United States place 
further emphasis on these 
issues, Lawn and her colleagues 
said. Specifically, reproductive 
coercion is a common aspect of 
intimate partner violence and 
increases the risk of unwanted 
pregnancy. Restricting access to 
abortion care further endangers 
women, as unwanted pregnan-
cies can often amplify risks in  
abusive relationships.

Lawn and her colleagues point-
ed out that pregnancy typically 
means more contact with health 
care providers, which can provide 
opportunities for screening and 
other approaches to help women 
at risk of intimate partner violence. 
These interventions from doctors 
and health care teams may help 
stop a pattern of abuse that could 
eventually lead to homicide or 
other negative health outcomes, 
the authors said.

All causes of maternal mortal-
ity are important, the authors 
said, but the tragedy here is that 
pregnancy-associated homicide 
is preventable. They concluded 
with an emphasis on the need to 
end male violence, including gun 
violence, for the health and safety 
of women everywhere. 
REFERENCE
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E
ndometriosis is a poorly 
understood condition in 
which endometrial-like–
tissue implants outside 

the uterus. � e disease a� ects 10% of 
reproductive-age women and 90% of 
patients with chronic pelvic pain and 
infertility.1 � e mechanism of implanta-
tion and associated pain development 
is still incompletely described.1 Stage 
and pain do not correlate well because 
pelvic pain can be in� ammatory and 
neuropathic in nature, with a com-
ponent of central sensitization of the 
nervous system.1 Patients with pelvic 
pain exhibit enhanced anterior insula 
glutamatergic neurotransmission and 
connectivity with the prefrontal cortex, 
meaning that even with full excision of 
disease, pain may persist.2

Diagnosis 
Although expert opinion suggests that 
early diagnosis of endometriosis is key, 
diagnostic challenges in combination 
with the requirement for a surgical 
procedure for diagnosis contribute to 
a signi� cant delay in treatment. In 2008, 
US health care costs for endometriosis 
were estimated at $4000 annually per 
affected patient.1 Delays in surgical 
diagnosis are thought to contribute to 
this high cost because patients without 
answers seek further care and expen-
sive testing. Endometriosis can have 
serious e� ects on patients’ quality of 
life and fertility, leading to lost wages 
and lack of productivity. � e average 
delay in diagnosis is approximately 
7 years, preventing early treatment that 
can reduce chronic pain and stress on 

mental and emotional health.3

One must remember that chronic 
pelvic pain can be multifactorial, so a 
comprehensive evaluation for all causes 
of the disease must be undertaken, not 
only gynecologic causes, but also other 
organ systems, including musculoskel-
etal, gastrointestinal, genitourinary, 
and psychological. Infectious diseases 
as well as immunological diseases, 
in which the contribution to pain is 
more poorly understood, must also 
be considered. Many of these can be 
identi� ed using a careful history and 
physical to identify a “source” organ and 
through imaging. 

Because of the range of etiologies for 
pelvic pain, a broader work-up should 
always be performed to rule out other 

Surgical treatments 
for endometriosis
Laparoscopy remains the gold standard for diagnosis and 
treatment of the disease
by KELLY WRIGHT, MD; MATTHEW SIEDHOFF, MD, MSCR; AND SARAH SIMKO, MD, MPH
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causes. However, when endometriosis 
is suspected, further action should be 
taken. Although advances in imaging 
(eg, MRI and gel-contrast dynamic 
ultrasound) and the development of 
predictive algorithms might help with 

a clinical diagnosis of endometriosis, 
no current technology can predict all 
stages of the disease.4 Laparoscopy for 
endometriosis began in the 1970s and 
remains the gold standard for diagnosis 
and treatment of endometriosis.

Surgery for endometriosis
Given that medical therapies are gener-
ally well tolerated, most national orga-
nizations recommend a trial of medical 
therapy to give patients a shorter time 
to pain relief. Studies have shown that 
combined hormonal contraceptives, 
progestins, and gonadotropin-releasing 
hormone agonists are very effective 
at reducing pain related to endome-
triosis.5 However, the study authors 
recommend having a low threshold 
for surgical evaluation. For persistent 
pain despite a short course of medical 
therapy (3-6 months), surgical therapy 
and reevaluation of other causes of 
pelvic pain is indicated. Careful patient 
assessment, physical examination 
findings, and imaging can help guide 
surgical management. Structural 
abnormalities such as adenomyosis, 
ovarian endometriomas, and deeply 
infiltrating endometriosis nodules 
indicate advanced disease and should 
expedite surgical referrals. 

A comprehensive discussion regard-
ing the limitations of surgery and 
continuing medical therapy and mul-
tidisciplinary treatments for pain after 
surgery should be had with the patient as 

TABLE. Pelvic Spaces and Their Borders

Space Borders Approach

Pararectal Rectum medially, internal iliac artery 
laterally, uterine artery anteriorly, levator 
ani posteriorly

Incise lateral to the gonadal vessels. Locate the ureter at the common iliac 
bifurcation and follow; it courses through the medial aspect of the space 
along the posterior leaf of the broad ligament.

Paravesical Bladder medially, pelvic walls laterally, 
uterine artery inferiorly

A continuation of the pararectal space superior to the uterine artery

Rectovaginal Uterosacral ligaments laterally, uterus 
anteriorly, rectum posteriorly

Antevert the uterus and place downward traction on the rectum, and 
incise between them; fat belongs with the rectum.

Retrorectal/
presacral

Mesorectum anteriorly, Waldeyer fascia 
and presacral veins posteriorly

Enter the peritoneum at the level of the sacral promontory, and proceed 
caudally between the mesorectal and presacral fascia.

Retropubic 
(space of Retzius)

Umbilical ligaments laterally, abdominal 
wall anteriorly, bladder posteriorly

Place the bladder on downward traction, and incise close to the abdominal 
wall just medial to the umbilical ligaments; fat belongs with the bladder.

FIGURE 1. Pelvic spaces outlined after a comprehensive excision of 
endometriosis. Here the pararectal, paravesical, retrorectal, and rectovaginal 
spaces are opened to assist with removal of all disease. (Image provided by authors)

CONTINUED FROM PAGE 14
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part of preoperative counseling. Further, 
a discussion should take place that the 
finding of no endometriosis on laparos-
copy and biopsy can help the physician 
and patient focus on identifying and 
treating other pain generators. The vast 
options for the medical suppression 
of endometriosis and the treatment of 
chronic pelvic pain are outside the scope 
of this manuscript but are nonetheless 
exceedingly important in the compre-
hensive management of the patient. 

Excision vs ablation
Both excision and ablation of endome-
triosis as a means of surgical treatment 
remain debated. A Cochrane systematic 
review showed an unclear benefit with 
excision vs ablation, although stud-
ies were extremely heterogeneous.6 
Another systematic review showed 
significantly greater improvement in 
dysmenorrhea, dyschezia, and chronic 
pelvic pain with excision compared with 
ablation procedures.7 

A recent study looking at complete 
peritoneal excision resulted in a high 
level of pain relief for patients with and 
without endometriosis.8 Although this 
study is new and not comparable with 
patients who did not undergo surgery, 

the findings may shed light on the 
physiologic reasons why excision of the 
peritoneum can result in some level 
of pain decrease. The authors recom-
mend performing excision surgery, 
with the goal being histologic diagnosis 
and full excision of deeply infiltrative 
endometriosis.8 Because lesions appear 
heterogeneous or can be microscopic in 
nature, a true diagnosis cannot be made 
without a biopsy. With deeply infiltra-
tive endometriosis, the lesions extend 
beyond the surface of the peritoneum 
and require a full excision to remove. 
Excision of different sites
The location and depth of lesions 
impact the excisional technique and the 
procedures performed. Endometriotic 
lesions are commonly found on the 
uterosacral ligaments, posterior cul-
de-sac, and rectovaginal septum.9 The 
typical appearance of an endometriosis 
lesion is a superficial “powder-burn” 
implant that can be black, dark brown, 
or red hemorrhagic spots. Deeply infil-
trating endometriosis (DIE) invades 
greater than 5 mm into the surrounding 
organ or peritoneal surface. 

Because implants can be associated 
with underlying fibrosis, adhesions, 
and distortion of adjacent anatomy, 

resection must be performed with a 
clear understanding of anatomic struc-
tures and relevant anatomic planes, 
including the pararectal, paravesical, 
rectovaginal, retrorectal, and retropu-
bic spaces (Figure 1 and Table). The 
surgeon should be comfortable with 
retroperitoneal dissection and both 
blunt and sharp dissection, with and 
without energy sources for lesions that 
lie on vital structures. Note: Because of 
the contractile nature of endometriosis, 
even early-stage disease may come 
close to retroperitoneal structures, 
including the ureter (Figure 2). 

Complete resection results in 
decreased pain and recurrence com-
pared with incomplete resection of 
lesions. Complete resection, however, 
is associated with increased complica-
tion rates, so cases involving advanced 
disease require meticulous technique 
by surgeons with substantial experience 
in complex endometriosis.10

CUL-DE-SAC LESIONS
Cul-de-sac lesions are common in 
patients diagnosed with endometrio-
sis, especially DIE. The cul-de-sac or 
the pouch of Douglas is the peritoneal 
cavity between the rectum and the 

FIGURE 2. A) Early-
stage disease in 
the left ovarian 
fossa. B) The 
proximity to 
retroperitoneal 
structures 
must always be 
considered. Here 
the left ureter 
dives underneath 
the uterine artery 
close to the lesion 
being excised. 
(Images provided by authors)
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posterior uterus. Partial obliteration of 
the cul-de-sac can occur when fibrotic 
endometriosis has fused the rectum 
to the posterior vagina, or complete 
obliteration can occur when fibrotic 
endometriosis obscures the plane 
between the cervicovaginal junction 
and the rectum, usually involving 
the uterosacral ligaments (Figures 3  
and 4). 

Careful dissection is needed to avoid 
damaging the rectum and ureters. 
Opening the pararectal spaces on 
both sides can help in dissection and 
restoration of normal anatomy. To open 
the pararectal space, an incision can be 
made either medially or laterally to the 
infundibulopelvic ligament. The ureter 
can be found most superficially at the 
bifurcation of the common internal iliac 
artery, and starting the dissection at the 
pelvic brim—where the anatomy is less 
distorted—can be beneficial. Early iden-
tification of anatomic structures and 
pelvic vasculature allows the surgeon 
to limit bleeding and complications.

To resect lesions deep in the posterior 
cul-de-sac, the rectovaginal space can 
be entered at the uterosacral ligaments 
and generously developed below the 
fibrotic adhesions before attempting 
to divide them. The plane between the 
vagina and the rectum is avascular and 
can be separated with a combination of 
blunt and sharp dissection, up to the 
levator ani if necessary. Creating this 
plane allows the surgeon to identify 
the safest place to sharply divide the 
adhesions between the rectum and 
the cervix. Dilute vasopressin solution 
injected into the cervix and uterus 
prior to dissection can limit bleeding. 
Once the rectum has been carefully 
separated, the surgeon can focus on 
removing endometriotic implants from 
the vagina and cervix with electrosurgi-
cal devices (Figure 5). 

 
OVARIAN ENDOMETRIOMAS
Ovarian endometriomas occur in  
17% to 44% of patients with endome-
triosis.11   When treating endometriomas, 

the goals are to reduce pain, exclude 
malignancy, improve fertility, and 
preserve ovarian function. 

Endometriomas occur when men-
strual debris builds up and becomes 
encapsulated within ovarian tissue. 
The cyst does not have an epithelial 
lining and is considered a pseudocyst, 
which can make removal more dif-
ficult. Options for treatment include 
drainage, ablation, cystectomy, and 
oophorectomy. Aspiration and fen-
estration with ablation are surgical 
options; however, because of high 
recurrence rates with aspiration and 
lower effectiveness at reducing pain 
and improving fertility with fenestra-
tion, excision is preferred.12 

For women who desire ovarian 
conservation, ovarian cystectomy is 
favored. Use of vasopressin, hemostatic 
agents, and suturing to achieve hemo-
stasis results in decreased collateral 
damage to surrounding ovary com-
pared with electrosurgical methods. 
Oophorectomy is primarily performed 
if patients have recurrent cysts, are 
postmenopausal, or there is concern for 
malignancy. It is important to consider 
that bilateral oophorectomy without 
hormone replacement in those younger 
than 50 years plays a role in increasing 
risks of cardiovascular disease and all-
cause mortality.

 
BLADDER ENDOMETRIOSIS
Endometriosis can affect the urinary 
system, and the bladder is the most 
affected site. In 36% of cases, the 
endometriosis is localized only to the 
bladder. Lesions generally evolve from 
the serosal surface to the mucosa, and 
the trigone and the dome are the most 
affected areas.13 

Prior to surgical management, it is 
important to rule out vesical malignancy 

FIGURE 3. An MRI shows the rectum adherent to the back of the uterus with a 
deeply infiltrating nodule of endometriosis. (Image provided by authors)
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and identify the specific location of the 
lesion, including distance from the 
ureter. Complete resection of these 
lesions has been associated with 
decreased recurrence and significant 
reduction of pain.13 

Treatment for the gynecologist typi-
cally involves partial cystectomy with 
full thickness incision. For lesions near 
the trigone, ureteral stents should be 
employed. Mobilization of the retro-
pubic space can aid in visualization 
of the borders of the lesion. Closure of 
the cystotomy depends on the size of 
the lesion; however, as with repair of 
an inadvertent bladder injury, 2-layer 
closure using a 3-0 delayed absorbable 
suture can generally be utilized.14

 
RECTAL ENDOMETRIOSIS
When endometriosis involves the rec-
tosigmoid colon, the depth of invasion 
should be assessed. Disease severity can 
vary greatly, from superficial adhesions 
to full-thickness disease that penetrates 
the mucosa. When gastrointestinal 
involvement is suspected, MRI, gel-
contrast ultrasonography, and colo-
noscopy with endoscopic ultrasound 
can help assess colonic involvement. 
For severe disease—including cases 

with multiple bowel implants, sigmoid 
involvement, lesions greater than 3 cm, 
and lesions that involve greater than 
50% of the bowel circumference, or in 
cases with bowel stenosis—resection 
with reanastomosis is beneficial.14 

For more superficial cases, a shaving 
technique or discoid resection can be 
performed. A shaving technique can 
be implemented with sharp dissection 
of the implant down to the level of 
the muscularis. The bowel can then 
be oversewn perpendicular to the 
incision to avoid constriction of the 
bowel lumen. Barbed suture has been 
shown to be safe when suturing the 
bowel; however, traditional delayed 
absorbable sutures can also be used.15 
In patients with smaller nodules that 
involve the mucosa, discoid resection 
can be considered, with closure in the 
same fashion. 

In one study comparing the shaving 
technique, discoid resection, and seg-
mental resection, the shaving group had 
a higher rate of recurrence of dysmenor-
rhea and dyspareunia, with similar rates 
of postoperative complications. 

Lesions greater than 3 cm were 
associated with an increased risk of 
requiring bowel resection.16

Integrity of the bowel after a recto-
vaginal dissection or bowel resection 
should be confirmed. In a “bubble 
test,” air is injected retrograde into the 
rectum, the sigmoid is occluded at the 
sacral promontory, and the pelvis is 
filled with sterile irrigant. Observing 
bubbles indicates an opening that must 
be addressed to prevent postoperative 
bowel leakage into the peritoneal cavity.  

 
ABDOMINAL WALL 
ENDOMETRIOSIS
Endometriosis of the abdominal wall 
is rare but expected to increase with 
rising cesarean section rates.17 In most 
studies, cesarean section was the incit-
ing surgery; however, cases following 
laparotomy and port-site endometriosis 
have also been described, as well as 
cases in patients with no history of 
prior abdominal surgery. Some studies 
show concurrent pelvic endometriosis, 
whereas others describe cases with no 
associated pelvic lesions.17 

Excision of the implant with com-
plete margins is recommended to 
decrease risk of recurrence. Surgery 
may be booked with a general surgeon 
for closure if a large fascial defect is 
anticipated. Preoperative radioisotope 

FIGURE 4. 
Surgical 
inspection 
confirms MRI 
findings: The 
rectum is 
stuck to the 
back of the 
uterus, and 
the posterior 
cul-de-sac is 
obliterated. A) 
Global view. 
B) Zoomed in. 
(Images provided 

by authors)
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injection to clearly identify small lesions 
has been described but is not well 
studied.18

EXTRAPELVIC ENDOMETRIOSIS
Extrapelvic endometriosis is a rare 
condition, representing 8.9% of endo-
metriotic cases. The most common 
sites include the gastrointestinal tract, 
urinary tract, and distant organs includ-
ing the lung, abdominal wall, liver, 
gallbladder, and pancreas. Thoracic 
endometriosis syndrome, although 
rare, is the most frequent extrapelvic 
type of endometriosis. Catamenial 
pneumothorax (recurrent pneumotho-
rax associated with menstruation) is a 
possible manifestation. Video-assisted 
thoracoscopic surgery to remove all 
endometriotic lesions and pleurec-
tomy or pleurodesis are recommended  
treatment strategies.19

Further management
Although surgical management of 
endometriosis is considered the gold 
standard for diagnosis and treatment of 
the disease, it should not be considered 
curative of all chronic pelvic pain. Pelvic 
pain can be both neuropathic and 
inflammatory in nature, with central 

sensitization of the nervous system and 
prefrontal cortex remodeling leading to 
continued pain even after excision of  
all endometriosis.2 

Discouragingly, 30% of patients have 
chronic pain that is not responsive to 
surgery, and 50% develop recurrent 
symptoms within 5 years of treatment.5 
One study found high pain recurrence 
rates after operative laparoscopy in 
patients aged 19 to 29 years, despite 
having no identifiable lesions on  
repeat surgery.20 

Patients with continued pain after 
surgery need comprehensive multidis-
ciplinary management for their symp-
toms, including continued medical 
suppression of menses, consultations 
with pelvic floor physical therapists and 
pain interventionalists, and referrals to 
other subspecialists for the other organ 
systems involved. 

Future directions
To improve diagnosis of endometriosis 
and preoperative planning, imaging 
with an experienced sonographer can 
identify areas of endometriotic disease 
through site-specific tenderness, fixed 
ovaries, a negative “sliding sign,” and 

evidence of DIE nodules in the anterior 
and posterior compartments.21 Further, 
advances in MRI-acquisition protocols 
have improved diagnosis for DIE and 
enhancing lesions.22 Improved imag-
ing can be diagnostic and also provide 
guidance for the surgeon in removing 
all the disease.

Conclusion
Endometriosis is a heterogeneous 
disease that inflicts a significant 
quality-of-life and cost burden on 
patients. Laparoscopy remains the gold 
standard for diagnosis and treatment. 
Although it is not curative for all chronic 
pelvic pain, laparoscopy should be a 
start in the approach to patients with 
suspicious symptoms. We recommend a 
comprehensive work-up for all causes of 
pelvic pain, and when endometriosis is 
suspected, preoperative planning with 
imaging, when applicable, and excision 
of all disease. When DIE is suspected, 
treatment should include referral to 
a subspecialist with experience in 
complex endometriosis.  

FOR REFERENCES VISIT  
contemporaryobgyn.net/surgery-
endometriosis

FIGURE 5. A) Global anatomy 
has been restored. B) The 
rectovaginal space has been 
opened and the nodule of 
endometriosis shaved off 
the rectum. The rectum 
has been repaired with a 
unidirectional barbed suture. 
The red arrows show the 
sites that were previously 
adhered together, and 
the rectovaginal space is 
opened and identified. Note 
the proximity of the right 
ureter to the nodule that was 
excised. (Images provided by authors)

A B





DECEMBER 202222    CONTEMPORARYOBGYN.NET     

CONTRACEPTION

by JOHN JESITUS

T
he fact that copper-con-
taining intrauterine devic-
es (Cu-IUDs) can increase 
bleeding and discontinu-

ation rates compared with levonorg-
estrel-releasing IUDs (LNG-IUDs) 
does not mean clinicians should steer 
patients toward the latter, according 
to a review published in BMC Wom-
en’s Health.1 Because of high satisfac-
tion rates with both devices, authors 
recommend letting patients choose 
based on their needs and preferences.

“Intrauterine contraception is highly 
effective and generally has higher 
satisfaction and continuation than 
many other contraceptive methods,” 
Stephanie Teal, MD, MPH, study 
coauthor, told Contemporary OB/GYN®.
“However, both copper and progestin 
IUDs cause bleeding changes that can 
be unacceptable to users and can be an 
important reason why IUD users decide 
to stop using that method.” 

Te a l  i s  t h e  o b s t e t r i c i a n - a n d 
gynecologist-in-chief and chair of the 
Department of Obstetrics and Gynecol-
ogy at University Hospitals Cleveland 
Medical Center, as well as Arthur H. Bill 
professor and chair of obstetrics and 
gynecology and reproductive biology at 
Case Western Reserve University School 
of Medicine in Ohio.

Women who discontinue IUDs early 
typically switch to less e� ective contra-
ception methods such as abstinence 

or withdrawal. To better understand 
the impact of IUD-associated bleed-
ing changes on discontinuation rates, 
authors systematically reviewed 
4540 citat ions ;  41 studies  met 
inclusion criteria.

In 31 prospective studies involving 
LNG-IUDs, most women consistently 
experienced reduced bleeding, with 
some reporting amenorrhea; rates of 
both increased over time.1 Conversely, 
in Cu-IUD studies that reported bleed-
ing patterns (n = 3), 35% to 43% of 
women reported heavy and/or pro-
longed bleeding.2,3

Among 10 studies that reported 
LNG-IUD discontinuation rates due 
to bleeding, several re� ected rates of 
2% or less at intervals ranging from 
3 months to 7 or more years.4-8 Rates 
were slightly higher in most studies 
comparing LNG-IUD doses9,10 or LNG-
IUDs vs implants.11-13

Among 8 studies reporting discon-
tinuation because of bleeding with Cu-
IUDs, rates ranged from less than 5%14

up to 22%.15 In most of these studies, 

more than one-third of women who 
had Cu-IUDs removed did so because 
of bleeding and/or pain.

“Women using copper IUDs were 
more likely to have heavier periods after 
the IUD was placed, especially in the 
� rst year, and were more likely to report 
that they wanted their IUD removed 
because of heavy bleeding problems,” 
Teal said. “However, it is important to 
note that satisfaction with both types 
of IUDs was high, so health care pro-
viders should listen to their patients’ 
preferences and concerns and not make 
assumptions about which type of IUD 
might be better for any given patient.”

Authors found the fact that bleeding-
related discontinuation usually occurs 
(with either LNG-IUDs or Cu-IUDs) 
within the � rst year reassuring. “Most 
of the bothersome bleeding [adverse] 
effects show up early enough that 
women who are having a pattern that 
doesn’t work for them can let their clini-
cians know and consider treating the 
bleeding or making a change,” Teal said.

Conversely, women who experience 
an acceptable bleeding pattern after the 
� rst year of IUD use likely will remain 
happy with that bleeding pattern. “For 
a long-acting method like IUDs, which 
can be used for 8 to 10 years,” Teal said, 
“� at is good news.”  

FOR REFERENCES VISIT
contemporaryobgyn.net/IUD-bleeding
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IUDs and their impact 
on bleeding changes

“...satisfaction with both 
types of IUDs was high, 
so health care providers 

should listen to their 
patients’ preferences and 

concerns...,” said Teal.
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VULVOVAGINALDISEASE

by  SANDRA FYFE

A
research study examined 
t h e  r o l e  o f  a  m e d i -
cated feminine wash as 
an adjunct treatment for 

candidiasis. Between 70% and 75% of 
women in their childbearing years face 
the unpleasant symptoms of candidiasis 
infections.1 Filippo Murina, MD, of the 
lower genital tract disease unit in the 
Department of Obstetrics and Gynecol-
ogy at the V. Buzzi Hospital-University 
of the Study of Milan in Italy, and 
colleagues conducted research to 
discover whether adding a feminine 
wash was more e�  cient in treating 
itching and burning symptoms 
associated with the infection than 
using an antifungal cream alone. 
� e study was published in Health 
Care for Women International.

Investigators conducted an 
observational, randomized, con-
trolled, open-label trial at 4 private and 
public medical centers in Italy. They 
compared an acid pH thymol- and 
zinc-containing cleansing wash plus 
additional azole therapy with the sole 
use of topical azole therapy in treating 
itching and burning associated with 
yeast infections.

Investigators randomly assigned 
200 women aged 18 to 45 years with 
vulvovaginal candidiasis (VVC) to 
2 groups. A total of 192 women com-
pleted the study. VVC was con� rmed by 
a positive vaginal culture for candida or 

by seeing hyphae or blastospheres in a 
fresh sample under a microscope, and 
by a score of greater than or equal to 
2 on the Sobel scale. 

Ninety-seven participants  in 
group 1 were given 1 canister of a 
cleansing wash containing acid pH 
thymol and zinc to use twice daily for 
15 days in the vulvar area and a tube of 
2% clotrimazole cream to be applied 
once daily at bedtime for 6 days. Group 2, 
which had 95 participants, was given the 
2% clotrimazole cream to apply at 
bedtime for 6 days.

The women completed 2 visits 
during the study. The first collected 
participants’ demographic information 
and screened them for VVC. Women 
were asked to record their symptoms 
of itching and burning at home through 
the end of the study. In addition, all 
incidences of any AEs were recorded 
on a chart.

“In both groups, pruritus and burning 
[visual analog scale] scores improved 
from baseline at days 6, 10, and 
15. On days 10 and 15, the pruritus score 
was significantly lower in group 1 vs 

group 2 (P < .005 at both time points), 
suggesting acid pH thymol- and zinc-
containing cleansing wash ameliorates 
VVC-associated pruritus as part of a 
female hygiene regimen,” the investiga-
tors reported.

Murina and colleagues said similar 
AEs were reported for both groups and 
no AEs occurred that required partici-
pants to stop the treatment. 

“An acid pH thymol- and zinc-
containing cleansing wash may be an 
appropriate adjuvant to pharmaco-
logical therapy for the management of 

VVC,” the investigators concluded.
Lubna Mohammed, MBBS, 

lecturer of research at the California 
Institute of Behavioral Neurosci-
ences and Psychology in Fair� eld, 
spoke with Contemporary OB/GYN®
as an investigator who is una�  li-
ated with the study. She said that a 
zinc- and thymol-containing vagi-
nal wash could be a good adjuvant 

alongside clotrimazole for VVC. 
Mohammed concluded that the 

next step is to � nd out the exact e� ects 
a vaginal wash can have on a healthy 
vaginal microbiome if it is considered 
to be used on a daily basis. 

REFERENCE
1. Murina F, Lubrano C, Cappelli E, Campo 
M, Taraborrelli S. The role of female intimate 
hygiene practices in the management of vul-
vovaginal candidiasis: a randomized, con-
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Int. Published online June 27, 2022. doi:10.1
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Can intimate hygiene 
practices help manage VVC?

“What is most signifi cant about this 
particular study is that it had relatively 

larger sample sizes in each of the 
2 study groups that compared the 

results of treatment of VVC with and 
without the usage of the vaginal 
wash.”—  Lubna Mohammed, MBBS
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WELL WOMAN

by LINDSEY CARR, EDITOR

I
nvestigators from the Feinstein 
Institutes for Medical Research 
in Manhasset, New York, found 
single-cell RNA sequencing to 

be an e� ective and noninvasive way to 
screen for and diagnose patients with 
endometriosis. Instead of surgery, 
single-cell RNA sequencing could be a 
faster, more e�  cient way for obstetri-
cian-gynecologists (ob-gyns) to accu-
rately screen and diagnose patients for 
endometriosis, according to research 
in BMC Medicine.

Although nearly 1 in 10 women 
are diagnosed with endometriosis at 
some point during their reproductive 
years, the only way for ob-gyns to truly 
confirm the diagnosis is via excision 
laparoscopic surgery. � is method is 
not only invasive, painful, and incon-
venient for patients, but results can also 
take days or weeks to process, which 
could ultimately postpone treatment 
and delay symptom management.

The investigators used patient-
collected menstrual e�  uent samples 
to conduct the first single-cell RNA 
sequencing comparison of endometrial 
tissues. � ey recruited 33 women aged 
20 to 45 years via social media.

Investigators divided the women into 
3 groups: endometriosis, symptomatic, 
and control. Women in all 3 groups 
used an at-home menstrual effluent 

collection kit to get the menstrual e�  u-
ent samples, which required the use of 
a menstrual cup for 4 to 8 hours on the 
day of their heaviest menstrual � ow. 

The investigators used single-cell 
RNA sequencing to analyze endometrial 
tissue fragments in the samples and 
ultimately found a distinct phenotype 
of eutopic endometrial tissue shed into 

the menstrual e�  uent in patients with 
endometriosis when compared with 
control subjects.

� ey discovered a unique subcluster 
of proliferating uterine natural killer 
(uNK) cells in menstrual e�  uent tissues 
from the control group that were nearly 
absent from tissues of the endometriosis 
group. Additionally, they noticed a strik-
ing reduction of total uNK cells in the 
overall menstrual e�  uent of women in 
the endometriosis group.

After examining the endometrial 
stromal cells of women in the endo-
metriosis group, investigators found 
a relative de� ciency of progesterone-
sensitive gene markers associated 

with endometrial stromal cell decidu-
alization (eg, IGFBP1, LEFTY2, LUM, 
CDN). They also found that the 
endometrial stromal cells of women 
with endometriosis were enriched in 
cells expressing proin� ammatory and 
senescent phenotypes.

The study authors noted that an 
enrichment of B cells in the endo-
metriosis group (P = 5.8 × 10-6) raises 
the possibility that some women may 
have chronic endometritis, which is 
a disorder that predisposes patients 
to endometriosis.

The authors concluded that char-
acterizing the endometrial tissues in 
menstrual e�  uent may be an e� ective 
screening method, especially in women 
with chronic symptoms that are sug-
gestive of endometriosis. � is may also 
help ob-gyns deliver accurate diagnoses 
quicker, which could begin to address 
the issue of delayed endometriosis 
diagnoses that patients often face. 
These findings may also lead to new 
diagnostic and therapeutic approaches 
for endometriosis and other related 
reproductive disorders. 
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Single-cell RNA sequencing proves 
to be ef� cient for screening, 
diagnosing endometriosis

The authors concluded that 
characterizing the endometrial 
tissues in menstrual effl uent 

may be an effective screening 
method, especially in women 

with chronic symptoms that are 
suggestive of endometriosis.
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BBaacckkggrroouunndd 
With ~ 10million procedures 
performed annually, laparoscopyis 
one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopydoes posea 
uniquelife-threatening risk: 
laparoscopic abdominalentry.2Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4cases per 
1,000.5Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved usingopen (Hasson) or 
closedtechniques(Direct Trocar, 
VeressNeedle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries withclosed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocaror Veressneedle.Two 
lifting techniques are commonly 
used—manual grasp(Fig 1)and 

perforating towel clips(Fig 2)–but 
both have significant drawbacks. 
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Background
With ~ 10 million procedures performed annually, 
laparoscopy is one of the most common surgeries 
performed in the United States.1 Benefits include 
faster recovery times, less pain and blood loss, less 
scarring, and reduced risk of infection when compared 
to open procedures.2 Although these benefits are 
well established, laparoscopy does pose a unique 
life-threatening risk: laparoscopic abdominal entry.2

Entry related complications include perforation of 
the bowel or bladder, vascular injury, solid organ 
injury, and nerve injury. Though underreporting is 
suspected,3 life-threatening gastrointestinal and 
vascular injury complications during laparoscopic 
entry are estimated to occur in 0.6 cases per 1,000,4
with non-life threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 1,000.5 Despite 
this relatively low occurrence rate, laparoscopic 
abdominal entry accounts for approximately 50% of 
serious laparoscopic complications and medico-legal 
litigations related to laparoscopy.6

Laparoscopic abdominal entry can be achieved 
using open (Hasson) or closed techniques (Direct 
Trocar, Veress Needle, or Direct Trocar Under Vision). 
To reduce the risk of entry related injuries with closed 
insertion techniques, most surgeons lift the abdominal 
tissue as they insert the initial trocar or Veress needle. 
Two lifting techniques are commonly used—manual 
grasp (Fig 1) and perforating towel clips (Fig 2) – but 
both have significant drawbacks. 

With manual grasp, it is difficult to maintain grip 
and proper elevation, especially with lean or obese 
patients, or for surgeons with small hands or a weak 
grip, and the potential for losing grip introduces 
unnecessary risk. Perforating towel clips invasively 
pierce the tissue to provide a handle by which to lift the 
abdominal wall. Although this results in a more secure 
grip, the resulting perforations can be a significant 
source of post-op pain and bruising after what is 
intended to be a minimally 
invasive procedure. 

AbGrab® (Fig 3) is a novel 
device that utilizes suction 
to lift the abdominal wall 
during laparoscopic entry and 
may provide a more reliable, 
less invasive way to lift the 
abdominal wall. 

At the start of the procedure, 
two AbGrab® devices are 
connected to the hospital 
or portable vacuum system 
via medical tubing. After the 
vacuum system has been turned 
on and the lip of the AbGrab®

cups placed against the patient 
abdomen ~ 3 cm lateral of each 

Utilizing AbGrab® to Lift the 
Abdominal Wall with Suction
Multi-Phase, Multi-Site Clinical Study Evaluating the Performance of a Novel Abdominal 
Lifting Device on Human Subjects

Principal Investigator: Amy L. Hester, Ph.D., RN, BC – 
University of Arkansas for Medical Sciences, Little Rock, AR

Study Sponsor: Lapovations – 
Fayetteville, AR

Figure 3 - AbGrab®

Figure 2 –
 Perforating 

Towel Clips (top); 
Post-Op Bruising (bottom)

Figure 1 – Manual Grasp
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unique life-threatening risk: 
laparoscopic abdominal entry.2 Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3 life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4 with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 
1,000.5 Despite this relatively low 
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achieved using open (Hasson) or 
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Veress Needle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries with closed insertion 
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side of the umbilicus (Fig 4), a negative pressure is 
created between the device and the skin. When coupled 
with manual lifting, AbGrab® will lift the abdominal wall, 
allowing for surgeon directed trocar or Veress needle 
insertion. After laparoscopic entry is complete, AbGrab®

can be lowered, then detached from the abdomen by 
removing the medical tubing from AbGrab® or removing 
the tubing from the vacuum system ports.

A three-phase, multi-site, IRB-approved, human 
trial was conducted to determine the study device’s 
ability to maintain a vacuum seal while lifting the 
abdomen, and to identify which, if any, participant 
specific variables correlated to the device popping 
off. Eight potential device designs were tested during 
Phase I and II, with the best performing design being 
manufactured and further tested in Phase III. The 
primary objective of Phase III was to evaluate the 
device’s ability to perform reliably during an abdominal 
lift simulating that required for laparoscopic abdominal 
entry. The secondary objective was to determine which 
participant specific variables correlated with pop-off. 

Methods
Sites: participants were tested at one of three sites – 
University of Arkansas for Medical Sciences in Little 
Rock, AR, Taylor Surgical Arts in Harrison, AR, and the 
University of Arkansas Genesis Technology Incubator 
in Fayetteville, AR. Female volunteers 18 years of age 
and older were recruited to participate in the clinical 
study and compensated with a $25 gift card. This 
study focused on female subjects because OBGYNs 
are likely early adopters of the device. 

Participant Measurements: variables collected 
included body mass index (BMI), waist size, abdominal 
firmness, and degree of skin laxity. Abdominal 

firmness was tested using an analog 
Type OO durometer with a Shore OO 
range of 0 – 100 (Fig 5). Durometer 
readings were taken at three 
abdominal locations and averaged. 
Higher durometer readings indicate 
firmer skin. 

Skin laxity was measured using a 
modified 3-inch diameter, 2.5-inch 
height cupping cup (Fig 6). The cup 
was modified by removing the check 
valve. It was then graduated at 1, 1.25, 
and 1.5 inches from the base. Anything 
below the 1-inch line was rated as 1, 
between the 1-inch line and 1.25-inch 
line was rated as 2, between the 1.25 
and 1.5-inch line was rated 2.5, and 
above the 1.5-inch line was rated 3. 
The higher the rating, the laxer the 
skin. The laxity test was carried out by 
attaching the cup to a vacuum source 
with standard medical tubing, placing 
the cup on the abdomen ~ 3 cm lateral 
of the umbilicus, and applying 30 
kPa of negative pressure. This level 
of negative pressure was chosen 
because it allowed for a measurable difference in skin 
laxity between participants. Laxity was then recorded 
as the height of the skin inside the cup (Fig 7).  

AbGrab® Lift Testing: reliability was measured using 
a pop-off test. AbGrab® was attached to a vacuum 
source with standard medical tubing then placed 
on the abdomen ~ 3 cm lateral of the umbilicus. 

Figure 4 - AbGrab® Lifting Abdominal Wall

Figure 6 - 
Skin Laxity 

Measurement 
Cup

Figure 5 - Rex 
Gauge 1600 

Type OO 
Durometer

Figure 7 – Laxity Test



– 26 –

1

Utilizing AbGrab®to Lift the Abdominal Wallwith Suction
Multi-Phase, Multi-Site Clinical Study Evaluating the Performance of a 

Novel Abdominal Lifting Device on Human Subjects

PPrriinncciippaall IInnvveessttiiggaattoorr:: Amy L. Hester, 
Ph.D., RN, BC–University of Arkansas 
for Medical Sciences, Little Rock, AR
SSttuuddyy SSppoonnssoorr:: Lapovations –
Fayetteville, AR
 
BBaacckkggrroouunndd 
With ~ 10million procedures 
performed annually, laparoscopyis 
one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopydoes posea 
uniquelife-threatening risk: 
laparoscopic abdominalentry.2Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4cases per 
1,000.5Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved usingopen (Hasson) or 
closedtechniques(Direct Trocar, 
VeressNeedle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries withclosed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocaror Veressneedle.Two 
lifting techniques are commonly 
used—manual grasp(Fig 1)and 

perforating towel clips(Fig 2)–but 
both have significant drawbacks. 
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Background
With ~ 10 million procedures performed annually, 
laparoscopy is one of the most common surgeries 
performed in the United States.1 Benefits include 
faster recovery times, less pain and blood loss, less 
scarring, and reduced risk of infection when compared 
to open procedures.2 Although these benefits are 
well established, laparoscopy does pose a unique 
life-threatening risk: laparoscopic abdominal entry.2

Entry related complications include perforation of 
the bowel or bladder, vascular injury, solid organ 
injury, and nerve injury. Though underreporting is 
suspected,3 life-threatening gastrointestinal and 
vascular injury complications during laparoscopic 
entry are estimated to occur in 0.6 cases per 1,000,4
with non-life threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 1,000.5 Despite 
this relatively low occurrence rate, laparoscopic 
abdominal entry accounts for approximately 50% of 
serious laparoscopic complications and medico-legal 
litigations related to laparoscopy.6

Laparoscopic abdominal entry can be achieved 
using open (Hasson) or closed techniques (Direct 
Trocar, Veress Needle, or Direct Trocar Under Vision). 
To reduce the risk of entry related injuries with closed 
insertion techniques, most surgeons lift the abdominal 
tissue as they insert the initial trocar or Veress needle. 
Two lifting techniques are commonly used—manual 
grasp (Fig 1) and perforating towel clips (Fig 2) – but 
both have significant drawbacks. 

With manual grasp, it is difficult to maintain grip 
and proper elevation, especially with lean or obese 
patients, or for surgeons with small hands or a weak 
grip, and the potential for losing grip introduces 
unnecessary risk. Perforating towel clips invasively 
pierce the tissue to provide a handle by which to lift the 
abdominal wall. Although this results in a more secure 
grip, the resulting perforations can be a significant 
source of post-op pain and bruising after what is 
intended to be a minimally 
invasive procedure. 

AbGrab® (Fig 3) is a novel 
device that utilizes suction 
to lift the abdominal wall 
during laparoscopic entry and 
may provide a more reliable, 
less invasive way to lift the 
abdominal wall. 

At the start of the procedure, 
two AbGrab® devices are 
connected to the hospital 
or portable vacuum system 
via medical tubing. After the 
vacuum system has been turned 
on and the lip of the AbGrab®

cups placed against the patient 
abdomen ~ 3 cm lateral of each 

Utilizing AbGrab® to Lift the 
Abdominal Wall with Suction
Multi-Phase, Multi-Site Clinical Study Evaluating the Performance of a Novel Abdominal 
Lifting Device on Human Subjects
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Figure 3 - AbGrab®

Figure 2 –
 Perforating 
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Figure 1 – Manual Grasp
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With ~ 10 million procedures 
performed annually, laparoscopy is 
one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopy does pose a 
unique life-threatening risk: 
laparoscopic abdominal entry.2 Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3 life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4 with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 
1,000.5 Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved using open (Hasson) or 
closed techniques (Direct Trocar, 
Veress Needle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries with closed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocar or Veress needle. Two 
lifting techniques are commonly 
used—manual grasp (Fig 1) and 

perforating towel clips (Fig 2) – but 
both have significant drawbacks. 
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side of the umbilicus (Fig 4), a negative pressure is 
created between the device and the skin. When coupled 
with manual lifting, AbGrab® will lift the abdominal wall, 
allowing for surgeon directed trocar or Veress needle 
insertion. After laparoscopic entry is complete, AbGrab®

can be lowered, then detached from the abdomen by 
removing the medical tubing from AbGrab® or removing 
the tubing from the vacuum system ports.

A three-phase, multi-site, IRB-approved, human 
trial was conducted to determine the study device’s 
ability to maintain a vacuum seal while lifting the 
abdomen, and to identify which, if any, participant 
specific variables correlated to the device popping 
off. Eight potential device designs were tested during 
Phase I and II, with the best performing design being 
manufactured and further tested in Phase III. The 
primary objective of Phase III was to evaluate the 
device’s ability to perform reliably during an abdominal 
lift simulating that required for laparoscopic abdominal 
entry. The secondary objective was to determine which 
participant specific variables correlated with pop-off. 

Methods
Sites: participants were tested at one of three sites – 
University of Arkansas for Medical Sciences in Little 
Rock, AR, Taylor Surgical Arts in Harrison, AR, and the 
University of Arkansas Genesis Technology Incubator 
in Fayetteville, AR. Female volunteers 18 years of age 
and older were recruited to participate in the clinical 
study and compensated with a $25 gift card. This 
study focused on female subjects because OBGYNs 
are likely early adopters of the device. 

Participant Measurements: variables collected 
included body mass index (BMI), waist size, abdominal 
firmness, and degree of skin laxity. Abdominal 

firmness was tested using an analog 
Type OO durometer with a Shore OO 
range of 0 – 100 (Fig 5). Durometer 
readings were taken at three 
abdominal locations and averaged. 
Higher durometer readings indicate 
firmer skin. 

Skin laxity was measured using a 
modified 3-inch diameter, 2.5-inch 
height cupping cup (Fig 6). The cup 
was modified by removing the check 
valve. It was then graduated at 1, 1.25, 
and 1.5 inches from the base. Anything 
below the 1-inch line was rated as 1, 
between the 1-inch line and 1.25-inch 
line was rated as 2, between the 1.25 
and 1.5-inch line was rated 2.5, and 
above the 1.5-inch line was rated 3. 
The higher the rating, the laxer the 
skin. The laxity test was carried out by 
attaching the cup to a vacuum source 
with standard medical tubing, placing 
the cup on the abdomen ~ 3 cm lateral 
of the umbilicus, and applying 30 
kPa of negative pressure. This level 
of negative pressure was chosen 
because it allowed for a measurable difference in skin 
laxity between participants. Laxity was then recorded 
as the height of the skin inside the cup (Fig 7).  

AbGrab® Lift Testing: reliability was measured using 
a pop-off test. AbGrab® was attached to a vacuum 
source with standard medical tubing then placed 
on the abdomen ~ 3 cm lateral of the umbilicus. 

Figure 4 - AbGrab® Lifting Abdominal Wall

Figure 6 - 
Skin Laxity 

Measurement 
Cup

Figure 5 - Rex 
Gauge 1600 

Type OO 
Durometer

Figure 7 – Laxity Test



– 28 –

1

Utilizing AbGrab®to Lift the Abdominal Wallwith Suction
Multi-Phase, Multi-Site Clinical Study Evaluating the Performance of a 

Novel Abdominal Lifting Device on Human Subjects

PPrriinncciippaall IInnvveessttiiggaattoorr:: Amy L. Hester, 
Ph.D., RN, BC–University of Arkansas 
for Medical Sciences, Little Rock, AR
SSttuuddyy SSppoonnssoorr:: Lapovations –
Fayetteville, AR
 
BBaacckkggrroouunndd 
With ~ 10million procedures 
performed annually, laparoscopyis 
one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopydoes posea 
uniquelife-threatening risk: 
laparoscopic abdominalentry.2Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4cases per 
1,000.5Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved usingopen (Hasson) or 
closedtechniques(Direct Trocar, 
VeressNeedle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries withclosed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocaror Veressneedle.Two 
lifting techniques are commonly 
used—manual grasp(Fig 1)and 

perforating towel clips(Fig 2)–but 
both have significant drawbacks. 
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The vacuum source was turned on and a negative 
pressure of 50 kPa was used to create a vacuum seal 
between AbGrab® and the abdomen (Fig 8). While 
the recommended negative pressure for AbGrab® in 
laparoscopy is 60 kPa – 97 kPa, 50 kPa was used for 
this trial since participants were awake during testing 
and 50 kPa is more comfortable. After the vacuum seal 
was created by placing AbGrab® on the abdomen, the 
handle was grasped and manually lifted at a force ≥ 
40 N (9 lbs.) then held for 30 seconds. This force and 
duration simulates that used to lift the abdominal wall 
at the start of laparoscopy7.

Results
Demographics (Table 1): There were 76 participants 
in Phase III. Ages ranged from 18 - 72 (µ = 43), weight 
from 96 - 256 lbs. (µ = 158.8), BMI from 18 - 41 kg/m2 (µ 
= 27), waist circumference from 26 - 49 inches (µ = 35), 

durometer reading from 2.0 - 18.7 (µ = 11.0), and skin 
laxity from 1.0 - 3.0 (µ = 2.3).  

Lift Test Results: 75 of 76 (98.7%) test subjects had 
successful lifts using AbGrab®. The one subject who 
experienced a popoff was a 20-year-old weighing 147 
lbs. with BMI 24.46 kg/m2 and a 28 in. waist, all well 
below the mean. Her skin laxity of 2.5 and durometer 
reading of 13 were both above the mean. Based on the 
previous experience of the research technician, none of 
her measured predictive variables indicated an elevated 
potential for pop-off. However, one notable observation 
potentially warranting further research was her skin 
appeared thicker than other participants with a similar 
BMI. This may be due to a thicker hypodermis and/or 
dermis layer, but this variable was not measured in the 
study. 

Discussion
The study results (98.7% of subjects experienced 
a successful lift) validates that AbGrab® performs 
reliably during a simulation of the lift performed for 
laparoscopic abdominal entry. The 76 participants 
included a wide variety of skin types, including high 
BMIs, deep stretch marks, and loose/lax skin. The 
single pop-off occurred with a young, thin, narrow-
waisted test subject. When narrow-waisted individuals 
with minimal subcutaneous fat are supine, there is 
a natural concave contour that presents between 
the edge of the abdominal muscle and the hip bone 
that creates an uneven surface. The narrow torso 
also reduces the surface area available for AbGrab®

to attach. Positioning the device closer to the lateral 
abdominal area may also increase the risk of pop-off 
due to a steeper contact angle with the skin and the 

Variable Mean Median Max Min Std Dev

Age (years) 43.0 42.5 72.0 18.0 14.25

Height (in.) 64.2 64.5 69.0 56.0 2.74

Weight (lbs.) 158.8 150.5 256.0 96.0 35.00

BMI (kg/m2) 27.1 26.1 41.3 18.1 5.37

Waist (in.) 35.0 35.0 49.0 26.0 5.47

Durometer 
(Skin Firmness) 11.0 11.2 18.7 2.0 2.86

Skin Laxity 2.3 2.5 3.0 1.0 0.53

Figure 8 – AbGrab® Lift Test

Table 1 – Patient Demographics and Skin Characteristics
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one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopy does pose a 
unique life-threatening risk: 
laparoscopic abdominal entry.2 Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3 life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4 with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 
1,000.5 Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved using open (Hasson) or 
closed techniques (Direct Trocar, 
Veress Needle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries with closed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocar or Veress needle. Two 
lifting techniques are commonly 
used—manual grasp (Fig 1) and 

perforating towel clips (Fig 2) – but 
both have significant drawbacks. 
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device. Additionally, young skin is usually more taut 
than older skin, making it more difficult for the skin 
to be pulled up into the suction cup. It is suspected 
that the combination of taut skin and a narrow waist 
generated suboptimal conditions for creating a reliable 
vacuum seal. Ideally, enough skin can be pulled into 
the cup so a secure seal can form along the entire 
inner rim of the cup (as shown in Figure 8). Further 
research may be needed to determine which of these 
factors contributed to the pop-off. However, it’s also 
important to note that AbGrab® performed reliably for 
several other thin, young subjects. It’s also important 
to note that thin, young patients are not the primary 
demographic for laparoscopy. A 2014 study showed 
the mean BMI of patients undergoing laparoscopic 
hysterectomy was 30 kg/m2, with 41.5% of patients 
being obese (BMI > 30kg/m2) 8. A 2018 study found 
that 42% of patients undergoing laparoscopic surgery 
for gynecological cancers were obese or morbidly 
obese (BMI > 30kg/m2),9 so thin, young patients likely 
represent a small minority of laparoscopic patients. 

Conclusion
The primary objective of this study was to demonstrate 
the reliability of AbGrab® on a diverse group of 76 adult 
female test subjects while lifting the abdominal wall in 
a method  simulating the lift required for laparoscopic 
abdominal entry. AbGrab® was 98.7% effective in this 
group. It is therefore reasonable to conclude AbGrab®

will provide a reliable, yet non-invasive way to lift the 
abdominal wall at the start of laparoscopy. 

The secondary objective was to determine if BMI, 
waist size, abdominal firmness, and/or degree of skin 
laxity could be used as indicators of increased risk of 
pop-off, where the device failed to maintain a vacuum 
seal during lifting. With only one pop-off data point, no 
conclusion can be drawn at this time regarding these 
participant specific variables. However, observations 
made from the one pop-off participant indicate that, for 
future studies, body fat content measured with skinfold 
calipers may provide further insight.

Recommendations
When compared to manual grasp, AbGrab® may provide 
a more reliable lift because it can be used on a wide 
variety of patient sizes and skin types. Also, surgeon 

hand size and grip strength do not impact the ability for 
the vacuum seal to be maintained, therefore AbGrab®

may prove more reliable for surgeons with small hands 
or weak grip strength. AbGrab® provides a non-invasive 
alternative to perforating towel clips, a tool that can lead 
to unnecessary post-operative bruising and pain for 
patients. Reducing risk during the most dangerous part 
of laparoscopy continues to be a priority for surgeons 
and hospitals alike, as decreasing laparoscopic entry 
related injuries translates to better patient outcomes and 
lower litigation risk. A more reliable, less invasive suction-
based alternative to current lifting techniques may be a 
solution worth consideration.

References available at 
www.lapovations.com/white-paper-references
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one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopydoes posea 
uniquelife-threatening risk: 
laparoscopic abdominalentry.2Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4cases per 
1,000.5Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 
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Laparoscopic abdominal entry can be
achieved usingopen (Hasson) or 
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VeressNeedle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries withclosed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocaror Veressneedle.Two 
lifting techniques are commonly 
used—manual grasp(Fig 1)and 

perforating towel clips(Fig 2)–but 
both have significant drawbacks. 
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The vacuum source was turned on and a negative 
pressure of 50 kPa was used to create a vacuum seal 
between AbGrab® and the abdomen (Fig 8). While 
the recommended negative pressure for AbGrab® in 
laparoscopy is 60 kPa – 97 kPa, 50 kPa was used for 
this trial since participants were awake during testing 
and 50 kPa is more comfortable. After the vacuum seal 
was created by placing AbGrab® on the abdomen, the 
handle was grasped and manually lifted at a force ≥ 
40 N (9 lbs.) then held for 30 seconds. This force and 
duration simulates that used to lift the abdominal wall 
at the start of laparoscopy7.

Results
Demographics (Table 1): There were 76 participants 
in Phase III. Ages ranged from 18 - 72 (µ = 43), weight 
from 96 - 256 lbs. (µ = 158.8), BMI from 18 - 41 kg/m2 (µ 
= 27), waist circumference from 26 - 49 inches (µ = 35), 

durometer reading from 2.0 - 18.7 (µ = 11.0), and skin 
laxity from 1.0 - 3.0 (µ = 2.3).  

Lift Test Results: 75 of 76 (98.7%) test subjects had 
successful lifts using AbGrab®. The one subject who 
experienced a popoff was a 20-year-old weighing 147 
lbs. with BMI 24.46 kg/m2 and a 28 in. waist, all well 
below the mean. Her skin laxity of 2.5 and durometer 
reading of 13 were both above the mean. Based on the 
previous experience of the research technician, none of 
her measured predictive variables indicated an elevated 
potential for pop-off. However, one notable observation 
potentially warranting further research was her skin 
appeared thicker than other participants with a similar 
BMI. This may be due to a thicker hypodermis and/or 
dermis layer, but this variable was not measured in the 
study. 

Discussion
The study results (98.7% of subjects experienced 
a successful lift) validates that AbGrab® performs 
reliably during a simulation of the lift performed for 
laparoscopic abdominal entry. The 76 participants 
included a wide variety of skin types, including high 
BMIs, deep stretch marks, and loose/lax skin. The 
single pop-off occurred with a young, thin, narrow-
waisted test subject. When narrow-waisted individuals 
with minimal subcutaneous fat are supine, there is 
a natural concave contour that presents between 
the edge of the abdominal muscle and the hip bone 
that creates an uneven surface. The narrow torso 
also reduces the surface area available for AbGrab®

to attach. Positioning the device closer to the lateral 
abdominal area may also increase the risk of pop-off 
due to a steeper contact angle with the skin and the 

Variable Mean Median Max Min Std Dev

Age (years) 43.0 42.5 72.0 18.0 14.25

Height (in.) 64.2 64.5 69.0 56.0 2.74

Weight (lbs.) 158.8 150.5 256.0 96.0 35.00

BMI (kg/m2) 27.1 26.1 41.3 18.1 5.37

Waist (in.) 35.0 35.0 49.0 26.0 5.47

Durometer 
(Skin Firmness) 11.0 11.2 18.7 2.0 2.86

Skin Laxity 2.3 2.5 3.0 1.0 0.53

Figure 8 – AbGrab® Lift Test

Table 1 – Patient Demographics and Skin Characteristics
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performed annually, laparoscopy is 
one of the most common surgeries 
performed in the United States.1
Benefits include faster recovery times, 
less pain and blood loss, less scarring, 
and reduced risk of infection when 
compared to open procedures.2 

Although these benefits are well 
established, laparoscopy does pose a 
unique life-threatening risk: 
laparoscopic abdominal entry.2 Entry 
related complications include 
perforation of the bowel or bladder, 
vascular injury, solid organ injury, and 
nerve injury. Though underreporting is 
suspected,3 life-threatening 
gastrointestinal and vascular injury 
complications during laparoscopic 
entry are estimated to occur in 0.6 
cases per 1,000,4 with non-life 
threatening venous or arterial injury 
rates occurring in up to 6.4 cases per 
1,000.5 Despite this relatively low 
occurrence rate, laparoscopic 
abdominal entry accounts for 
approximately 50% of serious 

laparoscopic complications and 
medico-legal litigations related to 
laparoscopy.6
Laparoscopic abdominal entry can be
achieved using open (Hasson) or 
closed techniques (Direct Trocar, 
Veress Needle, or Direct Trocar Under 
Vision). To reduce the risk of entry 
related injuries with closed insertion 
techniques, most surgeons lift the 
abdominal tissue as they insert the 
initial trocar or Veress needle. Two 
lifting techniques are commonly 
used—manual grasp (Fig 1) and 

perforating towel clips (Fig 2) – but 
both have significant drawbacks. 

FFiigguurree 11  –– 
MMaannuuaall GGrraasspp 

FFiigguurree 22 –– 
 PPeerrffoorraattiinngg  

TToowweell CClliippss ((ttoopp));;  
PPoosstt--OOpp BBrruuiissiinngg ((bboottttoomm)) 

device. Additionally, young skin is usually more taut 
than older skin, making it more difficult for the skin 
to be pulled up into the suction cup. It is suspected 
that the combination of taut skin and a narrow waist 
generated suboptimal conditions for creating a reliable 
vacuum seal. Ideally, enough skin can be pulled into 
the cup so a secure seal can form along the entire 
inner rim of the cup (as shown in Figure 8). Further 
research may be needed to determine which of these 
factors contributed to the pop-off. However, it’s also 
important to note that AbGrab® performed reliably for 
several other thin, young subjects. It’s also important 
to note that thin, young patients are not the primary 
demographic for laparoscopy. A 2014 study showed 
the mean BMI of patients undergoing laparoscopic 
hysterectomy was 30 kg/m2, with 41.5% of patients 
being obese (BMI > 30kg/m2) 8. A 2018 study found 
that 42% of patients undergoing laparoscopic surgery 
for gynecological cancers were obese or morbidly 
obese (BMI > 30kg/m2),9 so thin, young patients likely 
represent a small minority of laparoscopic patients. 

Conclusion
The primary objective of this study was to demonstrate 
the reliability of AbGrab® on a diverse group of 76 adult 
female test subjects while lifting the abdominal wall in 
a method  simulating the lift required for laparoscopic 
abdominal entry. AbGrab® was 98.7% effective in this 
group. It is therefore reasonable to conclude AbGrab®

will provide a reliable, yet non-invasive way to lift the 
abdominal wall at the start of laparoscopy. 

The secondary objective was to determine if BMI, 
waist size, abdominal firmness, and/or degree of skin 
laxity could be used as indicators of increased risk of 
pop-off, where the device failed to maintain a vacuum 
seal during lifting. With only one pop-off data point, no 
conclusion can be drawn at this time regarding these 
participant specific variables. However, observations 
made from the one pop-off participant indicate that, for 
future studies, body fat content measured with skinfold 
calipers may provide further insight.

Recommendations
When compared to manual grasp, AbGrab® may provide 
a more reliable lift because it can be used on a wide 
variety of patient sizes and skin types. Also, surgeon 

hand size and grip strength do not impact the ability for 
the vacuum seal to be maintained, therefore AbGrab®

may prove more reliable for surgeons with small hands 
or weak grip strength. AbGrab® provides a non-invasive 
alternative to perforating towel clips, a tool that can lead 
to unnecessary post-operative bruising and pain for 
patients. Reducing risk during the most dangerous part 
of laparoscopy continues to be a priority for surgeons 
and hospitals alike, as decreasing laparoscopic entry 
related injuries translates to better patient outcomes and 
lower litigation risk. A more reliable, less invasive suction-
based alternative to current lifting techniques may be a 
solution worth consideration.

References available at 
www.lapovations.com/white-paper-references
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TRANSITIONS
LIFE

by LINDSEY CARR, EDITOR

M
any women gain 
weight in midlife, with 
more than two-thirds 
of women in the 

United States being above a healthy 
weight. Although both women and 
men gain weight around midlife, 
women face greater challenges 
because of menopause, according 
to a poster presented at the North 
American Menopause Society Annual 
Meeting. � e 2022 meeting was held 
in Atlanta, Georgia.

� e body’s metabolic rate drops 
with age as muscle mass drops. Sleep 
disturbances and mood disorders, 
which may be related to the meno-
pause transition, can also interfere 
with healthy lifestyles and lead to 
weight gain. Added weight can lead to 

worse hot � ashes and increase the risk 
of cardiometabolic conditions such 
as type 2 diabetes and hypertension, 
according to the poster.

� e most important intervention 
for weight loss and maintenance, 
according to the poster, is calorie 
restriction. Medications for weight 
loss are available, but cost is a 
concern, as well as potential drug 
interactions and adverse events. Bar-
iatric surgery may be an option, but 
behavior modi� cation is the primary 
tool to maintain long-term results.

“In the absence of active e� orts at 
healthier eating and regular physical 
activity, weight gain is an inevitable 
occurrence in midlife women. It 
is imperative that women enter 
menopause with this knowledge and 
the familiarity with practical tips to 
prevent and manage weight gain,” 
said presenter Ekta Kapoor, MBBS, 

associate professor of medicine at the 
Mayo Clinic College of Medicine in 
Rochester, Minnesota.

“Without a doubt, women face 

an uphill battle against weight gain 
as they age and transition through 
menopause, but that does not mean 
there aren’t ways to help them combat 
the issue,” said Stephanie S. Faubion, 
MD, MBA, medical director for the 
North American Menopause Society. 
“� is presentation promises to 
provide some valuable insights that 
health care professionals can leverage 
when providing weight management 
advice to their [patients who are 
experiencing] menopause.” 

REFERENCE
1. Kapoor E. Are midlife women doomed to 
gain weight? Presented at: North American 
Menopause Society Annual Meeting; Octo-
ber 12-15, 2022; Atlanta, GA.

Women are more inclined to gain 
weight during menopause transition

“In the absence of active efforts 
at healthier eating and regular 
physical activity, weight gain is 
an inevitable occurrence in 
midlife women. It is imperative 
that women enter menopause with 
this knowledge and the familiarity 
with practical tips to prevent and 
manage weight gain.”
—Ekta Kapoor, MBBS

SPECIAL COVERAGE FROM NAMS

Check out more coverage from NAMS 2022 here:
www.contemporaryobgyn.net/conferences/nams
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PRACTICE MATTERS

by BRIAN K. IRIYE, MD; AND JAMES D. KELLER, MD  

W
ith football season in its full glory, many of us may watch more than 

100 huddles every weekend. � e modern-era football huddle’s 

origin was traced back to Paul Hubbard, a quarterback for Gal-

laudet University, a school for the blind and deaf. To keep his 

team’s plays secret, Hubbard gathered his team o�  the line of scrimmage. Although 

secrecy was the stated reason, I would like to think enhanced communication 

amongst interested parties may have improved outcomes. Huddles became so 

important in football that just this year, Patrick Mahomes, Kansas City Chiefs’ Super 

Bowl–winning quarterback, honored Len Dawson, the recently deceased all-time 

great quarterback for the Chiefs, by recreating Dawson’s trademark “choir huddle.” 

Dawson, who is featured in the Pro Football Hall of Fame, is best known for his 

enhancement of an established communication tool.

Although communication is important in football, it is critical in the enhance-

ment of patient safety. � e safety huddle, de� ned by the Institute for Healthcare 

Improvement, is a short meeting involving interdisciplinary health care team 

members (no more than 10-15 minutes in duration) that proactively enables teams 

to focus on patient safety, thereby facilitating communication.1 � e safety huddle 

is a key element of highly reliable health care systems. As anyone who regularly 

attends safety huddles can tell you, there is always a tendency for operational issues, 

more related to e�  ciency than safety, to creep into the safety huddle. 

Why wouldn’t all aspects of an operation be improved by enhanced 

team communication? Because of this, operational e�  ciency can be 

enhanced by a formal daily check-in.

Goals of a huddle
When effectively used in the outpa-
tient setting, huddles help to define 
the following2:

Provider and staffi ng availability

Machine or lab availability

Patients or procedures that might 
require extra time outside the standard 
appointment template

Anticipated scheduling challenges

Optimization of resources, both 
human and technology

Value of a huddle
� ere are multiple ways to run a huddle. 
But to have buy-in from your teams 
to initiate the process, articulating 
anticipated value from the process will 
create the appropriate momentum. 
Oleg Tumarkin, director of Global Per-
formance Improvement Inc, published 
a piece titled “� e E� ective Huddle,” 
estimating a 25% to 40% boost in pro-
ductivity with the use of an e� ective 

The importance of huddles
Not only for football and safety but also for productivity and effi ciency 
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huddle.3 Although the number seems 
optimistic, the theoretical advantages 
of an effective huddle should yield sig-
nificant gains in every aspect of safety 
and operational efficiency. Tumarkin 
cites 3 ways a huddle can be impactful:

1  Performance: Individuals are forced 
to be thoughtful, plan ahead, analyze 
completed work, and share with team 
members. Huddles reduce workflow 
interruptions and are a foundation to 
the process of continuous  
quality improvement.

2  Support for a learning environment: 
All organizations aspire to be 
considered a learning organization. In 
huddles, everyone learns from others’ 
experiences and learns to assess 
their own work—hopefully in a  
safe environment.

3  Transparency: This is a characteristic 
often associated with effective teams 
and organizations. Huddles build trust 
through systematic interactions on a 
frequent basis. This trust allows an 
honest and effective evaluation 
of performance.

There are 2 more intangible benefits 
to the daily huddle. The first is the abil-
ity to identify leaders, especially those 
who are introverted. Unlike standard 
meetings where some may participate 
out of proportion to the value of their 
contribution, the huddle, by nature 
of its structured process, allows all to 
participate equally. This not only allows 
but also mandates that all members 
share their ideas and performance 
outcomes. It also allows identification 
of those individuals, with the ability to 
address and solve problems in a timely 
manner. The second is using the brief 
amount of time to inspire your team. 
Although this may seem like a soft 
activity, it can be unifying. Again, let’s 
go back to the football paradigm. Most 
football huddles end with a clap of the 

hands or a single word, such as “team.” 
End your huddle with a few words of 
inspiration or gratitude.

How to run a huddle
As we move through a suggested tem-
plate, keep in mind 2 things: 

1  Skeptics might say we do this every 
day in an informal manner, but the 
truth is that anything less than a formal 
huddle will lead to missed issues, 
which could impact your operations; 

2  There is no single best practice that 
will serve each setting equally. 

Having observed huddles in both the 
inpatient and outpatient arenas across 
several sites in a single health care 
system, I would estimate approximately 
90% of huddle content is identical with 
the remaining content tailored to the 
need of the individual site. As a matter 
of fact, one of the principles in the devel-
opment of a huddle is to not be afraid 
to experiment in content, structure,  
and personnel.

1  Get physician/executive leadership 
buy-in. The team will not take the 
process seriously if they feel it is not 
worthy of the leader’s time.

2  Schedule the huddle for the same 
time every day. The huddle will not be 
credible or effective as an operational 
tool if it is often canceled, missed,  
or ignored.

3  Do not let the huddle interfere with 
the work that needs to be done. Keep 
it short. In the present environment, 
everyone is likely busy. If the huddle 

takes 40 minutes and only decreases 
work by 20 minutes, it will fail. People 
must quickly recognize that the 
huddle makes their life easier.

4  Establish a leader. This does not al-
ways have to be the senior person in 
the room. Maybe a medical assistant 
or an ultrasound technician leads the 
huddle. Just make sure the huddle 
leader knows their role prior to the 
start of the huddle. 

5  Leave time for emerging issues and 
ad hoc reports. Maybe you only need 
a weekly report on productivity or 
efficiency metrics. 

6  Regularly reevaluate the huddle’s 
effectiveness. Again, this does not 
need to be the executive team, but 
representatives from all disciplines 
in your office. The frequency of 
evaluation should decrease as you 
discover what works for your office.

 The huddle can be an efficient way to 
communicate across your entire office 
or department. This communication 
will create both a safer and more effi-
cient environment.  

REFERENCES
1. Shaikh U. Improving patient safety and 
team communication through daily huddles. 
Institute for Healthcare Improvement. Janu-
ary 29, 2020. Accessed November 8, 2022. 
https://psnet.ahrq.gov/primer/improving-
patient-safety-and-team-communication-
through-daily-huddles
2. Stewart EE, Johnson BC. Improve of-
fice efficiency in mere minutes. Fam Pract 
Manag. 2007;14(6):27-29.
3. The effective huddle. Global Performance 
Improvement Inc. 2022. Accessed Novem-
ber 8, 2022. https://gpicorporation.com/en/
knowledge/huddle/

 Huddles enhance communication, which is an integral component of an 
effective system.

 Huddles must occur regularly and not be considered an optional activity.

 A huddle’s effectiveness will be enhanced by frequent evaluation and 
modification based on office needs.

KEY 
POINTS
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MEDICAL WORLD NEWS DEEP DIVE™ 

OTHER SHOWS TO CHECK OUT...

Wellbeing Checkup™  
www.medicalworld-
news.com/series/

wellbeing-checkup/
season-8

After Hours™

www.medicalworldnews.
com/series/after-hours/

season-8

MWN Medical Minutes
www.medicalworld-
news.com/series/

MWN-medical-minutes/
season-1

MEDICAL WORLD NEWS 
BEHIND THE SCIENCE™

Editors of CancerNetwork® met with 
a diverse group of experts including 
Paolo Tarantino, MD, of Dana-Farber 
Cancer Institute, the European Institute 
of Oncology, and the University of Milan, 
who discuss recent breakthroughs, 
persistent barriers to optimal treatment, 
and hopes for the future of breast  
cancer treatment. 
www.medicalworldnews.com/view/ 
behind-the-science-behind-breast- 
cancer-awareness-month

MEDICAL WORLD NEWS 
SECOND OPINION™ 

Contemporary Pediatrics® talks with Carlton 
KK Lee, PharmD, MPH, FASHP, FPPAG, 
BCPPS, pediatric pharmacy residency 
program director and associate professor, 
Department of Pediatrics, John Hopkins 
Medical Institutions, Baltimore Maryland; 
and Andrew J. Schuman, MD, clinical assis-
tant professor of pediatrics at Dartmouth’s 
Geisel School of Medicine in Hanover, 
New Hampshire, to ascertain who is best 
equipped to deliver the COVID-19 vaccines 
to the littlest of the human population.
www.medicalworldnews.com/view/second-
opinion-pediatric-covid-19-vaccines

www.medicalworldnews.com/view/deep-dive-into-contrast-
enhanced-mammography

A closer look into 
contrast-enhanced 

mammography

In a video interview that covers several topics, Wendie Berg, MD, 

PhD, FACR, FSBI, discusses her family history with breast cancer, 

the founding of www.DenseBreast-info.org, emerging research with 

contrast-enhanced mammography, and the need for a national 

standard on breast density notifications. Berg is a professor of 

radiology at UPMC Magee-Womens Hospital, University of Pittsburgh 

School of Medicine, in Pittsburgh, Pennsylvania.



IMPORTANT SAFETY INFORMATION
INDICATION
VIVJOA® (oteseconazole) is indicated to reduce the 
incidence of recurrent vulvovaginal candidiasis (RVVC)  
in females with a history of RVVC who are NOT  
of reproductive potential. 

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Females of Reproductive Potential: VIVJOA  
is contraindicated in females of reproductive potential. 
Females who are NOT of reproductive potential are 
defined as: persons who are biological females who  
are postmenopausal or have another reason for 
permanent infertility (e.g., tubal ligation, hysterectomy, 
salpingo-oophorectomy).
Pregnant and Lactating Women: VIVJOA is 
contraindicated in pregnant and lactating women.
Hypersensitivity: VIVJOA is contraindicated in  
patients with known hypersensitivity to oteseconazole. 

WARNINGS AND PRECAUTIONS
Embryo-Fetal Toxicity: Based on animal studies, VIVJOA 
may cause fetal harm. The drug exposure window of 
approximately 690 days (based on 5 times the half-life 
of oteseconazole) precludes adequate mitigation of the 
embryo-fetal toxicity risks. Advise patients that VIVJOA  
is contraindicated in females of reproductive potential, 
and in pregnant and lactating women because of 
potential risks to a fetus or breastfed infant. 

ADVERSE REACTIONS
The most frequently reported adverse reactions  
among VIVJOA-treated patients in clinical studies 
included headache (7.4%) and nausea (3.6%). 

DRUG INTERACTIONS
Effect of VIVJOA on Other Drugs: Oteseconazole  
is a Breast Cancer Resistance Protein (BCRP) inhibitor. 
Concomitant use of VIVJOA with BCRP substrates 
(e.g., rosuvastatin) may increase the exposure of BCRP 
substrates (e.g., rosuvastatin), which may increase the  
risk of adverse reactions associated with these drugs.  
Use the lowest possible starting dose of the BCRP 
substrate or consider reducing the dose of the 
substrate drug and monitor for adverse reactions.

USE IN SPECIFIC POPULATIONS
Pregnancy: VIVJOA is contraindicated in females  
of reproductive potential and in pregnant women.  
Based on animal studies, VIVJOA may cause fetal harm 
when administered to pregnant women. In addition, 
the drug exposure window of approximately 690 days 
(based on 5 times the half-life of oteseconazole) precludes 
adequate mitigation of the embryo-fetal toxicity risks.

Lactation: VIVJOA is contraindicated in lactating  
women and females of reproductive potential.  
There are no data on the presence of oteseconazole 
in human or animal milk or data on the effects of 
oteseconazole on milk production. There were no 
reported adverse effects in breastfed infants following 
maternal exposure to oteseconazole during lactation; 
however, given the limited duration of follow-up of the 
oteseconazole-exposed infants during the post-natal 
period, no conclusions can be drawn from these data.
Females of Reproductive Potential: VIVJOA is 
contraindicated in females of reproductive potential 
based on data from rat studies.
Pediatric Use: The safety and effectiveness of  
VIVJOA have not been established in pre-menarchal 
pediatric females.
Geriatric Use: Clinical studies of VIVJOA did not 
include sufficient numbers of patients 65 years of 
age and older to determine whether they respond 
differently from younger adult patients.
Renal Impairment: No dosage adjustment of VIVJOA  
is recommended in patients with mild to moderate  
renal impairment. VIVJOA is not recommended for use 
 in patients with severe renal impairment or end-stage 
renal disease, as clinical studies did not include  
sufficient numbers of these patients.
Hepatic Impairment: No dosage adjustment of 
VIVJOA is recommended in patients with mild hepatic 
impairment. VIVJOA is not recommended for use in 
patients with moderate or severe hepatic impairment, 
as there is insufficient information in these patients.

Please see full Prescribing Information and  
Patient Information at VIVJOA.com. 

To report SUSPECTED ADVERSE REACTIONS, contact 
Mycovia Pharmaceuticals, Inc. at 1-855-299-0637 or  
FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
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VIVJOA delivers sustained efficacy 
demonstrated by long-term reduction 
of RVVC recurrence for nearly a year 
versus comparators.1

With VIVJOA® (oteseconazole) 12-week course of therapy 
your patients can reduce the incidence of recurrent 
vulvovaginal candidiasis (RVVC) for almost a year1

Please see full Prescribing Information 
and Patient Information at VIVJOA.com/PI.

INDICATION
VIVJOA® (oteseconazole) is indicated 
to reduce the incidence of recurrent 
vulvovaginal candidiasis (RVVC) 
in females with a history of RVVC
who are NOT of reproductive potential. 

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Females of Reproductive Potential
Pregnant and Lactating Women
Hypersensitivity to oteseconazole

The first FDA-approved medication 
to reduce the incidence of RVVC 
as a unique azole antifungal that 
inhibits fungal growth.1-4
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