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ABSTRACT

Background: Obesity dysregulates the hypothalamic-pituitary-ovarian axis resulting in ovulatory
dysfunction and subsequent infertility. Tumescent liposuction comprised injection of a large volume of
lactated Ringer's solution or normal saline, containing super-diluted epinephrine and lignocaine, in the
subcutaneous fat. Even though this procedure accomplished accepted results as a body contouring surgery,
the association between large-volume liposuction and infertility outcomes was not examined yet.

Objectives: To reveal the aesthetic and reproductive outcomes of obese infertile female patients with
established underlying hormonal irregularities and submitted to large-volume tumescent liposuction with the
use of adrenaline only.

Patients and Methods: The present prospective cohort study was conducted at Al-Azhar University
Hospitals throughout September 2015 and August 2020. Obese or overweight infertile women within the
reproductive age with menstrual irregularities, for at least one year were eligible for inclusion in the present
study. These abnormalities were confirmed based on laboratory, and radiological evaluation. The procedure
was done under general anesthesia and sterilization with betadine with small stabs in targeted areas. Post-
operative pain was assessed using Visual analogue scale (VAS).

Results: A total of 18 female patients with established infertility of more than one-year duration were
included in this study. Patients were furtherly assorted based on fulfilling Rotterdam criteria into two groups:
Group (A) including 10 patients with polycystic ovarian syndrome (PCOS), and group (B) encompassing
eight patients without. Clinically, three cases of secondary infertility get pregnant after the procedure, one
case get pregnant after eight months and two of them after one year. Furthermore, two cases of primary
infertility with PCOS get pregnant after six months and the other after one year. Seven cases of secondary
infertility developed dramatic improvement in hormonal profile preparing them for conception without
pregnancy. Patients experienced a statistically significant decline in the body mass index (P<0.001, t=61.3).
As for patients’ satisfaction, 15 (83.33%) gave a 4 or 5 score to their general appearance. This was reflected
in the quality of life in which 13 (72.22%) patients were highly satisfied. No patient complained of
uncomfortable postoperative pain.

Conclusion: Large-volume tumescent liposuction with use of adrenaline only was a safe, effective, and
promising procedure in amending the negative reproductive and aesthetic repercussions of obesity among
infertile obese women. These findings were associated with satisfactory pregnancy and cosmetic outcomes,
which reflected on patients’ satisfaction. No patient in our cohort experienced discomfort pain despite
xylocaine non-use.
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INTRODUCTION

Obesity and overweight are considered
one of the greatest threats to public health
status. To date, approximately 1.9 billion
and 610 million adults are considered
overweight and obese, respectively. This
figure represented nearly 39% of the
general population (Hales et al., 2018 and
Wang et al., 2020). Obesity negatively
impacted all physical and mental aspects
of the body. As for the reproductive
function, it dysregulates the
hypothalamic-pituitary-ovarian axis
resulting in ovulatory dysfunction and
subsequent infertility. Excess weight leads
to anovulation along with menstrual
irregularities, which in turn arrives in
deterioration of the quality of oocyte with
immediate effect on the endometrium
function (Bellver et al., 2011). Obesity
increases the time to pregnancy, the
tendency to miscarriage, and even
gestation occurs it had many adverse
maternal and fetal effects (Mariano et al.,
2013, Van Gaal& Maggioni, 2014 and
Riaz et al., 2018).

Infertility is defined by the failure to
attain clinical conception after one year of
regular unprotected sexual intercourse
(O’Flynn, 2014). In the Middle East, the
estimated prevalence of primary and
secondary infertility ranged from 10.6% to
26.7% (Eldib and Tashani, 2018). In
Egypt, the fertility rate was 3.33
births/women in 2018, with a decline of
0.72% from the previous year (Radovich
et al., 2018). There are a lot of weight-loss
strategies to overcome the negative
reproductive effects of obesity. This
comprehended lifestyle modifications,
medications, and surgical interventions.
Hereafter, it included distinct approaches

such as bariatric surgeries, acupuncture,
and liposuction (Albaugh and Abumrad,
2018). The adipose tissue gained
additional importance from just a
repository of extra energy to a highly
metabolically active tissue that secretes a
high quantity of energetic substances
called adipocytokines. Despite  the
mechanical impact of excess adipose
tissue, it appeared to have a major
hormonal and metabolic impact among
obese patients (Broughton & Moley, 2017
and Hantoosh et al., 2017). Of note,
adipose tissue is a crucial factor for the
normal development of the female
reproductive system. It induces estrogen
metabolism, changes the concentration of
sex hormone-binding globulin (SHBG),
and increases hyper-insulinemia and leptin
levels, which dramatically altered the
function of the female reproductivity
(Souter et al., 2014).

Tumescent liposuction was described
initially by Jeffrey Klein in 1987 (Lozinski
and Hug, 2013). This procedure
comprised injection of a large volume of
lactated Ringer's solution or normal saline,
containing super-diluted epinephrine and
lignocaine, in the subcutaneous fat
(Schmeller et al., 2012). Even though, this
procedure accomplished accepted results
as a body contouring surgery (Goldman et
al., 2016). Identifying the reproductive
and cosmetic impact of this innovation
help gynecologists and plastic surgeons
precisely assort and timely employ the
appropriate management of obesity among
infertile women to prevent its potential
long-term sequences.

The present work aimed to reveal the
aesthetic and reproductive outcomes of
obese infertile female patients with
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established underlying hormonal
irregularities and submitted to large-
volume tumescent liposuction with the use
of adrenaline only.

PATIENTS AND METHODS

The present prospective cohort study
was conducted at Al-Azhar University
Hospitals, throughout September 2015
and August 2020. The study was carried
out based on the ethical recommendations
of the Ethics Unit, Faculty of Medicine,
Al-Azhar University, Cairo, Egypt. The
surgical and clinical approaches were
elucidated obviously for all candidates,
and the informed consents were assigned
prior to study processing. The steps of the
current study were implemented along
with the guidelines of the Declaration of
Helsinki.

Selection criteria: Obese or overweight
infertile women within the reproductive
age with menstrual irregularities, for at
least one year, which confirmed based on
laboratory, and radiological evaluation
were eligible for inclusion in the present
study. Patients with the polycystic ovarian
syndrome were diagnosed based on
Rotterdam criteria (Wang and Mol, 2017).
Conversely, patients with congenital
malformations of the uterus, psychiatric
disorder (severe depression, bulimia
nervosa, and overt psychosis), thyroid
disorder, prolactin disturbances, diabetes,
malignancy, intense hepatic, renal, and
cardio-vascular insults were ousted.
Additionally, participants who missed
follow-up within three months after the
surgery were excluded. Overweight
patients were identified at BMI >
25kg/m2, whilst obese participants were
recognized at BMI > 30kg/m2.

Pre-operative clinical and laboratory
evaluation: All patients were
subordinated to pre-operative
anthropometric measurements including
body weight, height, body mass index
(BMI),  waist  circumference, and
evaluation  of  obesity-related  co-
morbidities (dyslipidemia, hypertension,
diabetes, renal  dysfunction, liver
dysfunction, and cardio-vascular
disturbances). Furthermore, pre-operative
pregnancy state was laboratory and
radiologically evaluated to reveal the
underlying hormonal status (day3 FSH
and LH, day 21 serum progesterone and
Dehydroepiandrosterone sulfate
(DHEAS)), potential causes of infertility,
history of miscarriage, and previous IVF
treatment. To appreciate the capability to
anesthesia, all patients were subordinated
to routine preoperative clinical
examination as well as routine laboratory
assessment including complete blood
count, coagulation profile, renal functions,
and liver functions tests.

Pre-operative counseling: The first
sitting included pre-operative counseling
for patients and her husbands about the
procedure, post-operative instructions, and
expected  results  functionally  and
aesthetically through interactive
discussion with the plastic surgeon and the
gynecologist (researcher). After gaining
the laboratory results, patients and their
husbands were counseled regarding any
misconception regarding the condition to
realize the exact problem and the
expectation with the assignment of the
consent for the patient and her husband
agreement. Preoperatively, the third set of
counseling was performed to assure the
patient about the procedure and anesthesia
and to calm the relatives. Pre-operative
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marking was done in standing position to
targeted areas of liposuction. Tumescent
solution was prepared using 2ml (1:1000)
of epinephrine per 1 liter saline.

Procedure: The procedure was done
under general anesthesia, and sterilization
with betadine with small stabs in targeted
areas (0.5 cm) in the hip region, gluteal
region, lower abdomen, flanks, and arms.
Infiltration of tumescent solution using
Lamis infiltrating cannula in deep,
superficial fat plans as much as skin
Turgur (super wet technique) before
liposuction criss crossing (feathering) was
done by 4 and 5mm caliber cannula.
Furthermore, liposuction is done keeping
the aperture of the cannula downward and
guided by skin pinch keeping its elasticity
with uniform liposuction to avoid
irregularity. The average amounts of
lipoaspirated fat were 6-8 liters.

At the end of the procedure, aspiration
and squeezing of any remnants of
lipoaspirate and tumescent solution were

done properly, followed by application of
adhesive pressure bandages to redistribute
the skin over underlying tissue giving
uniform contour and refine aesthetic
outcome of aspirated areas followed by
wearing of pressure garments by the
surgeon himself before the patient leave
the operative theater. The patient herself
did the removal of adhesive pressure
bandages 1-week post-operative with
water and betadine shampoo in the semi-
sitting position. After removal of pressure
bandages, all patients are warned to keep
in this position for at least 20 minutes and
stand gradually to avoid postural
hypotension or vasovagal attack. The
pressure garments should be worn for 1.5
months. Through the first three weeks, the
garments could be removed lor 2 hours
/day, and the next three weeks can be
removed up to 6 hours divided three times
per day (Figure 1).
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Figure (1): A. Intraoperative positioning of the patient. B. Intraoperative sterilization of
the patient with intraoperative infiltration of tumuscent solution. C.
liposuction of the gluteal region, D. At the end of the procedure.

Post-operative evaluation and follow-
up: Within 1-2 hours, all candidates were
transferred to the recovery room to ensure
their hemodynamic stability. In addition,
participants were discharged one day after
the surgery and re-examined within two or
three days after the operation. The
anthropometric parameters in terms of
body weight, BMI, and weight
circumference were reassessed with each
follow-up visit. Post-operative hormonal
profile was assessed, including the levels
of LH, total testosterone, and serum
progesterone. Patients' satisfaction with
their general appearance was estimated on
a b5-point scale (0=Non satisfied,
5=completely satisfied) and the impact of
their new contour on the quality of life
(High, moderate, and low satisfaction)
after 1.5 months post-operative. Patients

were subjected to monthly assessment
visits for 12 months after surgery.

Assessment of post-operative pain:
Visual analogue scale (VAS) for
assessment of post-operative pain. It
consists of a 10-15 cm long line with the
left side revealing no pain with a smiling
face while the right side reveals the worst
pain ever with a frowning look. The
patient then marked her pain sensation on
the line between the two endpoints.

Statistical analysis: Continuous normally
distributed data were reported in the form
of mean and standard deviation (SD).
Their related groups were compared using
independent sample t-test. Non-normally
distributed data were compared using
Mann-Whitney U test. For paired
normally distributed data, the particular
groups were compared using paired t-test.
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Subsequently, categorical variables were
expressed using number and percentage,
and its particular groups were compared
using Pearson’s chi-square test with
Fisher's exact test. The overall statistically
significant difference was established at p

< 0.05. Statistical analysis was performed
using SPSS software version 25 for
Windows (SPSS Inc., Chicago, IL, USA).
The figures were renovated using
GraphPad Prism (GraphPad Software, Inc,
San Diego) software version 7.

RESULTS

Patients’ demographic characteristics:
A total of 18 female patients with
established infertility of more than one
year duration were included in this study.
The mean age of the included patients was
32.8+£7.91 years, and the mean BMI was
37.1£2.9 Kg/m2. Patients were further
assorted based on fulfilling Rotterdam
criteria into two groups. Group (A),
including ten patients with PCOS, and
group (B) encompassing eight patients
without. Preoperatively, the mean LH

levels were 11.513+2.606 IU/L and
6.740+0.450 IU/L among patients with
and  without PCOS,  respectively
(P<0.001). In this respect, the mean levels
of serum progesterone among the PCOS
group were 2.073+£0.967 ng/dl, while it
was 1.923+0.336 ng/dl among non-PCOS
patients. The mean serum testosterone
levels were 86.3£17.2 ng/dl and 51.4+8
ng/dl among patients with and without
PCOS, respectively (P<0.001) (Tablel).

Table (1): Baseline demographic characteristics of the included patients

Groups Group A Group B P-Value

Variables Mean +SD/Number (%) | Mean +SD/Number (%)
Number 10 8
Age 33.5+4.01 32.945.67 0.796
BMI (Kg/m?) 36.246.1 35.7+4.8 0.852
Years of infertility 4.9+£15 3.8+£1.2 0.902
Primary infertility 4 (40%) 5(62.5%) 0.732
Secondary infertility 6 (60%) 3 (37.5%) 0.45
Irregular menstrual history 8 (80%) 5(62.5%) 0.180
Baseline Hormonal Profile
FSH (mIU/mL) 10.5+5.7 7.63+2.74 0.61
LH (1IU/L) 11.513+2.606 6.740+0.450 <0.001
Total Testosterone 86.3+17.2 51.4+8 <0.001
Serum progesterone 2.073+0.967 1.923+0.336 0.704

BMI=Body mass index, FSH=Follicular stimulating hormone, LH=Luteinizing hormone

Pregnancy outcomes: Regarding patients
with PCOS, the mean levels of LH and
total testosterone decreased significantly
(P<0.001) after large-volume liposuction,
accounting for 7.229+1.044 IU/L and
43.4+8.8 ng/dl, respectively. Conversely,

serum progesterone level increased
significantly  after large  volume
liposuction with a mean level of
6.517£0.626 ng/dl, in contrast to
2.073+£0.967 ng/dl preoperatively

(P=0.008). As for patients without PCOS,



THE IMPACT OF LARGE VOLUME LIPOSUCTIOM WITH... 1789

the mean levels of progesterone increased levels (P=0.006) and LH (P=0.003) with a
significantly with a level of 6.424+0.802 mean level of 38.8+7 ng/dl and
ng/dl, relative to 1.923+0.336 ng/dl 4.360+0.538 IU/L, respectively (Figures
preoperatively. There was a post-operative 2 and 3).

decline tendency in total testosterone
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Figure (2): Hormonal profile before and after large-volume liposuction among
women with PCOS (Group A)
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Figure (3): Hormonal profile before and after large-volume liposuction among
women without PCOS (Group B)
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Patients without PCOS experienced
relatively lower LH levels and total
testosterone after large-volume
liposuction, accounting for 4.360+0.538
and 38.8+7, respectively. These figures
were in contrast to mean levels of
7.229+1.044 and 43.4+8.8, respectively,
among PCOS patients (Table 2).

Clinically, three cases of secondary
infertility get pregnant after the procedure,

one of them after eight months and two of
them after one year. Furthermore, two
cases of primary infertility with PCOS get
pregnant after six months and the other
after one year. Seven cases of secondary
infertility developed dramatic
improvement in hormonal  profile,
preparing them for conception without
pregnancy.

Table (2): Hormonal Profile of the included patients after large-volume liposuction

Groups Group A Group B
Number =10 Number =8 P-Value
Variables Mean +SD/Number (%) Mean +SD/Number (%)
LH (1IU/L) 7.229+1.044 4.360£0.538 <0.001
Total Testosterone 43.4+8.8 38.8+7 0.247
Serum progesterone 6.517+0.626 6.424+0.802 0.786
LH=Luteinizing hormone

Aesthetic outcomes: Patients experienced
a statistically significant decline in the
BMI from 37.1+£2.9 Kg/m2 preoperatively
to 31.1+4.2 Kg/m2 (P<0.001, t=61.3). As
for patients’ satisfaction, 15 (83.33%)
give a 4 or 5 score to their general

appearance. This was reflected in the
quality of life in which 13 (72.22%)
patients were highly satisfied, and 2
(11.11%) patients were moderately

satisfied (Figures 4 and 5).

Figure (4): Post-operative results (Case 1)
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Figure (5): Post-operative results (Case 2)

Regarding post-operative
complications, 3 (16.66%) patients
experienced hypertrophic scarring at the
incision site. They received corticosteroid
injection and silicone gel employment and
improved. Furthermore, 2 (11.11%) cases
developed skin maceration in the inner
upper aspect of thigh due to slipping of
pressure garment and treated by topical

DISCUSSION

Weight loss surgeries in infertile
women are rapidly revaluating. These
surgeries became a successful alternative
to non-surgical interventions for obese
women. Bariatric surgeries are considered
the most popular procedures in obese
women and are associated with improving
obesity-related complications and
improving conception outcomes (Musella
et al., 2012 and Tan & Carr, 2012).
However, little is known about the impact
of large-volume liposuction on the
pregnancy and aesthetic outcomes in
obese infertile women. Herein, this study
was conducted to reveal the short-term

ointment with complete resolution in 2
weeks.

Post-operative pain: The mean levels of
VAS for pain were 32.6+£7.92 two hours
post-procedure. This level was declined 8
hours after the procedure to 22.6+5.8 and
11.3+2.9 twenty-four hours after the
procedure. No patient complained of
uncomfortable postoperative pain.

outcomes of large-volume liposuction on
the pregnancy and esthetic outcomes.

The evidence obtained in this study
showed that large volume liposuction
improved the hormonal profile of obese
infertile women significantly. Also, there
was a significant decline in BMI after
surgery. Whereas the mean levels of LH
and serum total testosterone decreased, the
mean levels of serum progesterone
increased. This laboratory improvement
was more significant among patients with
PCOS. These findings were consistent
with Li et al. (2019) who reported a
substantial decline in the serum total and
free testosterone, decreasing abnormal
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menstruation frequency after bariatric
surgery. However, these improvements
were associated with  post-operative
complications such as anastomotic ulcer,
malnutrition, and gastrointestinal
bleeding. Parallel to our findings, Lee et
al. (2020) reported a significant weight
loss, improvement of hyper-insulinemia
and hyperandrogenism, ovulatory function
and menstrual regularity one year after
bariatric surgeries.

In this study, the significant
improvement in the pregnancy outcomes
might be subsequent to weight loss and
mechanical removal of the adipose tissue.
This tissue releases several bioactive
molecules, namely adipokines, which
variably interact with multiple molecular
pathways of insulin resistance,
inflammation, hypertension,
cardiovascular risk, coagulation, and
oocyte differentiation and maturation. The
resulted hyperinsulinemia is the core in
the pathogenesis of PCOS. It results in
hyperandrogenism by altering the LH
pulse amplitude in the pituitary, increasing
androgen synthesis in the ovaries and
adrenal glands, and inhibiting the
synthesis of SHBG in the liver (Dumesic
et al., 2015, Jahan & Wing, 2020 and
Saleh et al., 2020). In this respect, the
mechanical removal of adipose tissue is
suggested to the levels of gastrointestinal
hormones. This includes the increase of
postprandial gastrointestinal hormones
such as glucagon-like peptide-1 and
peptide Y'Y, along with a decrease of the
serum leptin levels. These hormonal
changes  decrease  hyper-insulinemic
status, control weight, regulate appetite,
inhibit food absorption, and provoke
glucose-mediated insulin secretion (Evans
et al., 2012, Zhen et al., 2015 and Holst et

al., 2018). Leptin is a protein secreted
primarily by adipose tissue. It ensures
homeostasis by decreasing food intake
and increasing energy expenditure. It has
a significant role in  regulating
development, maintains neuroendocrine
and immune functions and reproduction. It
increases in patients with PCOS lead to
anovulation and infertility. Therefore,
after large-volume liposuction, the levels
of leptin decreased, improving the
reproductive dysfunction and pregnancy
outcomes subsequently (Amjad et al.,
2019 and Salman et al, 2020).
Conversely, further studies are required to
confirm the latest hypothesis.

The majority of studies for the effect of
large volume liposuction with traditional
tumuscent formula including xylocaine,
NaOH, and adrenaline even under general
anesthesia (Sood et al., 2011 and Abraham
Jebakumar & Sathish Kumar 2019). The
xylocaine is used as a local anesthetic,
NaOH for neutralizing xylocaine's acidity,
and adrenaline for hemostasis. In this
study, we used tumescent formula with
adrenaline only for hemostasis with a
maximal amount of 7-liter liposuction
with  postoperative  anti-inflammatory
analgesia, which  gives  sufficient
postoperative analgesia with no need to
use of xylocaine and without the risk of
systemic absorption of xylocaine and its
cytotoxic effects on a large amount of
tumescent liposuction. The risk of
xylocaine  toxicity is  significantly
eliminated, especially in amounts 6-8
liters. Some studies stated that the use of
xylocaine in tumescent formula help in
post-operative  analgesia, especially
multiple areas of liposuction but in the
current study, no patient complained of
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uncomfortable postoperative pain (Liu et
al., 2020).

In this study, the majority of the
included patients were highly satisfied
with the yielded aesthetic results. This
satisfaction was also reflected in their
appearance, activity, and subsequent
quality of life. These findings were
consistent with previous studies. In
patients with lipedema who were
subjected to tumescent liposuction,
Schmeller et al. (2012) notified a
significant reduction of the subcutaneous
fat, improvement of body contour, and
restoration of the normal body
proportions.  Since the 1990s, the
introduction of tumescent liposuction with
infiltration of a large amount of fluids
made liposuction safe and effective with
no relevant occurrence of tissue damage
(Mohamed et al., 2018). However, large-
volume liposuction is considered to be a
nightmare for plastic surgeons. This is
because it is associated with numerous
complications due to fluid shifts and
imbalance. Therefore, five pillars should
have strictly adhered to overcome the
disastrous difficulties during large-volume
liposuction (Céardenas-Camarena et al.,
2017).

The obtained evidence in the current
study had some limitations. The limited
sample size, which represents only a tiny
proportion of the Egyptian patients with
relatively similar demographic factors,
may restrict the capability to generalize
our results. Additionally, the lack of an
adequate follow-up period limits the
ability to detect long-term pregnancy and
aesthetic  outcomes. The lack of
randomization might lead to unavoidable
bias. Further randomized clinical trials

with sufficient sample size and long-term
follow-up are required to overcome this
study's potential limitations.

CONCLUSION

Large-volume tumescent liposuction
with the use of adrenaline only is a safe,
effective, and promising procedure in
amending the negative reproductive and
aesthetic repercussions of obesity among
infertile obese women. These findings
were  associated  with  satisfactory
pregnancy and cosmetic outcomes, which
reflected in patients’ satisfaction. No
patient in our cohort experienced
discomfort pain despite xylocaine non-
use.
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