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Objective: To verify the volume similarity between unilateral mammary gland and auto-
logous omentum in adult females.

Methods: A total of 63 patients diagnosed with stage 0-II breast cancer and partial non-
lactating multi-fistula mastitis in the breast surgery department of Inner Mongolia Xing’an
League People's Hospital from 2007 to 2020 were enrolled in the study, including 52 cases of
stage 0-II breast cancer and 11 cases of non-lactating multi-fistula mastitis. The volume of
the resected mammary gland and the omentum were measured by a “soft tissue measuring
cylinder” and recorded. The appearance of the reconstructed breast was compared with that
of the healthy side. The correlation between unilateral mammary gland volume and auto-
logous omentum volume was analyzed by linear regression.

Results: Valid data were obtained for 60 cases. Affected breast size, curve, texture, nipple,
and inframammary fold after omentum breast reconstruction were similar and symmetrical to
those of the unaffected side. Postoperative complications occurred in most patients; the
majority of these (76.67%) involved numbness of the nipple, and other complications were
few. Patient satisfaction with postoperative appearance, feel, and movement of the breast, as
well as total treatment costs, was over 75.0%. Linear regression analysis indicates a linear
relationship between subcutaneous gland volume (x) and autologous omentum volume (y):
y = 0.9847x - 1.2132, R* = 0.9742.

Conclusion: Only when the dissociated pedicled omentum is completely obtained under
laparoscopy can the whole subcutaneous residual cavity of the mammary gland be filled to
the same volume. This study verifies that the volume of the unilateral mammary gland is
similar to that of the autologous omentum in adult females.

Keywords: unilateral mammary gland, omentum, volume, similarity, laparoscope, breast
reconstruction

Introduction

Current surgical methods of breast reconstruction in China and abroad include
prosthetic breast reconstruction, autologous breast reconstruction, prosthesis com-
bined with autologous breast reconstruction, and others. Autologous omentum
breast reconstruction is an emerging minimally invasive surgical method.
Omentum breast reconstruction is used most commonly in Phase I breast recon-

struction after mammectomy (which is mainly concerned with the repair of defects
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in breast-conserving surgery), but is also used in complete
mammectomy, filling of mammary gland residual cavity,
and repair of defects after non-lactating mastitis resection.”
The omentum can be obtained by traditional laparotomy
and laparoscopy. Compared with laparoscopic surgery,
traditional laparotomy does not obtain sufficient omentum
to reconstruct the breast well. The relationship between
omentum and recipient site can either dissociated or
pedicled. Although omentum breast reconstruction does
not yet occupy the dominant position in breast reconstruc-
tion, it can exert its greatest advantages and reduce com-
plications when the optimal indications are selected and
delicate surgical techniques are applied.” Meanwhile, most
current studies evaluated the use of omentum greater for
breast reconstruction from the surgical efficacy, but there
were few reports on whether the volume of omentum
greater was suitable for breast reconstruction. Therefore,
this study aimed to compare the greater omentum volume
measured during surgery with the volume of mammary
gland to evaluate the surgical efficacy and provide gui-
dance for clinical practice.

Materials and Methods

Clinical Data

A total of 63 patients diagnosed with stage O-II breast
cancer and partial non-lactating multi-fistula mastitis in
our department from 2007 to 2020 were enrolled, includ-
ing 52 cases of stage 0-II breast cancer (four cases with
carcinoma in situ; the rest with invasive ductal carcinoma)
and 11 cases of non-lactating multi-fistula mastitis. Three
patients were lost to follow-up, so a total of 60 valid cases
were obtained.

Inclusion criteria for patients were as follows: 1) pre-
stage IIb breast cancer (multifocal carcinoma and carci-
noma in situ) or chronic mastitis (multifocal mammary
fistula); 2) no history of upper abdominal surgery; 3) no
history of peritonitis; and 4) informed consent form signed
and participation in this study volunteered.

Exclusion criteria were as follows: 1) history of mid-
upper abdominal surgery or inflammatory lesions; 2) his-
tory of abdominal malignant tumors; 3) accompanying
multiple organ lesions; 4) connective tissue disease; 5)
advanced age or poor body function; and 6) severe obesity.

The patients were aged between 27 and 57. There were 62
unilateral cases and one bilateral case; all patients received
a pathological diagnosis through puncture before surgery. For
all patients, dissociated pedicled omentum was obtained

under laparoscopy, and to reconstruct the breast after complete
subcutaneous (unilateral) mammectomy, the residual cavity
was filled to the same volume by the pedicled omentum.

Surgical Methods

In this section, we detail the methods of the consecutive
surgical steps taken and the measures recommended to
prevent complications.

Subcutaneous Mammectomy and Tunnel Building

The nipple and areola were first treated to ensure their blood
supply. Using the “single forceps technique” (Figure 1A), the
visual venous network below the areola was retained with
a nipple-areola thickness of not less than 0.5 cm. A tissue
slice was cut under the nipple for rapid pathological exam-
ination (where there was no tumor infiltration, the nipple was
preserved; otherwise, it was reconstructed with areola).*

The blood supply of the flap was protected, and the
operation was gentle and precise. The key is to separate
the coarse pellet fat from the gland, thus ensuring the
thickness of the “coated capsule”.

Three deltoid ligaments were protected: the subclavian
deltoid ligament, parasternal deltoid ligament, and infra-
mammary crease ligament. It should be noted that these
three deltoid ligaments are of great importance to the
appearance of the breast after reconstruction, acting as
a three-walled frame (Figure 1B).

The volume of the subcutaneous gland was measured
by a “soft tissue measuring cylinder” (a self-developed
utility model patented instrument) (Figure 1C) and
recorded. The breast body was installed into the laparo-
scopic plastic sleeve, and then loaded into the utility model
patent cylinder measuring device to measure its volume,
so as to avoid the spread of tumor.

A tunnel was built (Figure 1D). The superior margin of
the rectus abdominis was found through the inframammary
fold. The anterior sheath of the rectus abdominis was cut
longitudinally 3 cm from the midline, and the rectus abdo-
minis was separated obliquely to the midline. The tunnel
was opened to a width of two to three transverse fingers.
Care was taken at this stage not to open the peritoneum, to
prevent the pneumoperitoneum from leaking. Oblique
separation of the rectus abdominis is necessary to effectively
prevent the occurrence of incisional hernia.’

Dissociated Omentum Under Laparoscopy
The course of the left, middle and right main vessels of the
omentum was noted, as well as the presence of tumors and

9212 "

Dove!

International Journal of General Medicine 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Shen et al

Figure | Subcutaneous mammectomy and tunnel building. (A) Visual venous network below the areola preserved by single forceps technique. (B) Three deltoid ligaments:
subclavian deltoid ligament, parasternal deltoid ligament, and inframammary crease ligament. (C) Self-developed utility model patented instrument “soft tissue measuring

cylinder” is used to measure subcutaneous gland volume. (D) Building the tunnel.

serious adhesion in the abdominal cavity. Then, the gastric
antrum was exposed. The gastric branches of the gastric
omental vessels were bundled and an ultrasonic scalpel
was used to sever them from right to left with a starting
point on the right side below the gastric antrum
(Figure 2A),° and an end point on the left side in front
of the spleen. Care was taken to avoid burning the gastric
wall or causing hemorrhage of the collateral branch of the
gastric omental vessels. In order to prevent bleeding from
the closed vessel stump of the gastric wall with gastric
dilatation after eating, the lower gear of the ultrasonic
scalpel was used.

At the middle part of the transverse colon, the gastro-
colic ligament was lifted by the “curtain-pulling” method
(Figure 2B). As there is no important blood vessel here,
the left side could be severed from right to left (using the
higher gear of the ultrasonic scalpel) and turned upward at
the area in front of the hilus lienis. The adhesion here was
often severe and hard to distinguish, so the severance was
performed carefully. After severance, the initial part of the
left blood vessel of the gastric omentum could be seen.
Care was taken to protect the root of this vessel from
accidental injury.” The initial part of the left blood vessel

of the gastric omentum was severed by transitional

coagulation severance with the ultrasonic scalpel in low
gear (Figure 2C), and the proximal end was clipped with
a biological clip if necessary (Figure 2D).’

When the right half gastrocolic ligament was severed,
care was taken to avoid injuring the root of the right vessel
of the gastric omentum,® by constantly observing the pul-
sation of this blood vessel. Then, the pedicled omentum
was dissociated (Figure 2E). The lower left part of the
omentum was clamped with non-invasive forceps to
ensure smooth withdrawal from the tunnel.

Withdrawing the Omentum

Non-destructive forceps were inserted into the plastic
sleeve of a laparoscope with a length of 50 cm. The
front edge of the sleeve mouth was reversely folded sev-
eral times, and the margin of the sleeve mouth was
clamped with the forceps; the forceps were then inserted
through the outer opening of the tunnel and pushed toward
the abdominal cavity from the outside of the peritoneum.
At this time, hemispheric protrusion caused by external
pressure was sometimes observed in the abdominal cavity:
a peritoneum with hemispheric protrusion was longitudin-
ally incised with the ultrasonic scalpel. The non-
destructive forceps together with the laparoscopic sleeve
were inserted into the abdominal cavity for about 30 cm,
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Figure 2 Dissociated omentum. (A) Gastric branch of severed gastric omental vessels. (B) The gastrocolic ligament in the middle of the transverse colon is lifted by the
“curtain-pulling” method. (C) The initial part of the left blood vessel of the gastric omentum is severed by transitional coagulation severance with the ultrasonic scalpel in
low gear. (D) The proximal end of the left blood vessel of the gastric omentum is clipped with a biological clip. (E) The pedicled omentum is dissociated.

and the non-destructive forceps were expanded; the for-
ceps clamping the lower left part of the omentum were
removed, and the lower left part of the omentum was
transferred to the non-destructive forceps and clipped;
the omentum was gently dragged into and through the
laparoscopic sleeve (in order to reduce crush injury and
contusion to the omentum) and pulled out of the abdom-
inal cavity (Figure 3A). When slight resistance was
encountered, the non-destructive forceps were released,
and the laparoscopic sleeve and the part of the omentum
outside the abdominal cavity were grasped and pulled out,
and the pedicled part loosened without twisting.” The
abdominal cavity was checked for bleeding and burning.

To prevent the occurrence of tunnel hernia, the tunnel
opening (anterior sheath of the rectus abdominis) and the
inframammary fold opening were sutured to the point
where two transverse fingers could be accommodated.’
The inframammary fold was reconstructed.

The vascular continuity of the omentum was observed
against the light and was removed immediately in the case

of any ischemia. The omentum was loaded into the laparo-
scopic sleeve and then into the soft tissue measuring
cylinder for its volume to be measured and recorded
(Figure 3B).

Breast Reconstruction

After good blood supply to the omentum was confirmed,
the omentum was placed into the residual cavity of the
breast in a coil. A drainage catheter was inserted, and the
incision was sutured.

One day after surgery, the patient was asked to fre-
quently sit up and undertake off-bed activities. The infra-
mammary fold and lateral radian of the breast were
manually adjusted to make the lateral radian as plump as
possible, and smooth blood supply to the nipple was
observed.'’

The axillary drainage was positioned at the point where
the midaxillary line met the nipple level. The drainage
tube of reconstructed breast residual cavity was placed in
the greater omentum and subcutaneous space, the position
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Figure 3 Withdrawing the omentum. (A) Part of the omentum is pulled out of the abdominal cavity through the laparoscopic sleeve. (B) The volume of the omentum is

measured by the soft tissue measuring cylinder.

was the junction between the lowest level of the submam-
mary fold and the midaxillary line. Meanwhile, normal
saline injection containing 1:1000 concentration of epi-
nephrine was injected into the drainage tunnel to prevent
bleeding.

Prevention of Complications

The coarse pellet fat is separated from the gland, thus retaining
a certain thickness of fat; in addition, the visual venous network
below the areola should be preserved as much as possible to
prevent ischemia of the nipple and areola. The pulsation of the
blood vessel of the right main pedicle of the gastric omentum
must be observed at all times as the right gastrocolic ligament is
severed. If the blood vessel is damaged, the omentum should
be taken out."! Ultrasonic examination should be performed as
early as possible to determine blood supply; early use of antic-
oagulants has a good effect on the formation of intravascular
coagulation. If necrosis is confirmed, excision should be per-
formed as early as possible.'? Vasodilators and anticoagulants
can be used in the early stages,"* and manual massage can be
performed to prevent Formation of hard nodules. Prevention of
postoperative gastric distention and fullness involves confirm-
ing that the pedicle is loose and does not press against the
gastric antrum.'*

Statistical Method

Descriptive analysis and linear regression analysis were
performed for the collected data in this study using
SPSS20.0 software. The correlation analysis was com-
pleted by subordinating the volume of the subcutaneous
gland (independent variable, x) and that of the autologous

omentum (dependent variable, y) into the linear regression
equation.

Results
Occurrence of Complications and Patient

Satisfaction Survey

The follow-up visit revealed that of the 63 patients who had
undergone breast reconstruction, 62 cases were unilateral and
one case was bilateral. Three patients were lost to follow-up, so
a total of 60 valid cases were obtained. The results show that
postoperative complications occurred in most patients; the
majority of these (76.67%) involved numbness of the nipple,
and other complications were few (Table 1). Patient satisfac-
tion with postoperative appearance, feel, and movement of the
breast, as well as expense, was over 75.0% (Table 2).

Relationship Between Volumes of
Subcutaneous Gland and Autologous

Omentum

We assessed symmetry by the appearance of the breast and
nipple. The criteria of breast symmetry: bilateral breast
size, curve, upper half, lower half were symmetric. The
criteria of nipple symmetry: both nipples were at the same
level and the distance between the bilateral papilla and the
median line was equal. The results show that affected
breast size, curve, texture, nipple, and lower plica level
after omentum breast reconstruction were similar and sym-
metrical to those of the unaffected side (Figure 4). The
linear regression analysis reveals a linear relationship
between the volume of the subcutaneous gland (x) and
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Table | Complications After Breast Reconstruction (n=60)

Classification Number | Proportion (%)
Local recurrence 2 333
Tunnel hernia | 1.67
Postoperative distention and fullness 3 5.0
Complete omentum necrosis 2 333
Mastoptosis 3 5.0
Hard nodules 3 5.0
Necrosis of skin margin | 1.67
Necrosis of nipple and areola 2 3.33
Upper shift of the reconstructed nipple 4 6.67
Bulging of the inframammary fold 2 33
Numbness of the nipple 46 76.67%

Table 2 Postoperative Satisfaction Survey (n=60)

Satisfaction Index Number Proportion (%)
Appearance 58 96.67
Hand feeling and movement 48 80.0
Expense 45 75.0

that of the autologous omentum (y): y = 0.9847x - 1.2132,
R* = 0.9742 (Figure 5).

Discussion
For adult women, a pedicled omentum with similar volume to
that of the unilateral mammary gland can be obtained only
when the omentum is fully dissociated under laparoscopy.'

The success of subcutaneous mammectomy and omentum
breast reconstruction is determined by the following five fac-
tors. First, the three deltoid ligaments detailed in Subcutaneous
Mammectomy and Tunnel Building are preserved in mam-
mectomy. Second, when the omentum is dissociated under the
laparoscope, damage to the dissociated vessels is avoided. The
key to success is to dissociate the omentum with closed loop
vessels. Third, the omentum is not subject to crush injury by
the tunnel as it is withdrawn, and the volume of the resected
mammary gland (as measured with the soft tissue measuring
cylinder) is similar to that of the omentum. Fourth, complica-
tions such as intestinal burns, intestinal canal ischemia, splenic
rupture, and ischemia of breast skin, nipple, and areola are
avoided. The patient recovers quickly as early as possible, and
the reconstructed breast has no swelling or pain. Good sym-
metry, softness to the touch and a high degree of patient
satisfaction are the ideal standards.®

It is worth discussing the justification of the use of the
omentum in breast reconstruction. The omentum is a part of

the peritoneum that has functions in fighting disease, including
infection prevention, absorption, and wrapping. In a stable
physiological state, the omentum is relatively static and “wait-
ing”, and the probability that a person (in the general popula-
tion) suffering from abdominal infectious diseases needs the
omentum to move and wrap for infection prevention is very
low. The incidence rate of breast cancer in the general popula-
tion is about 40 in 100,000, of which operable breast cancer
accounts for 93% (about 37.2). Less than 10% of the patients in
the operable breast cancer population are suitable for omentum
breast reconstruction. As the probability that any of these 10%
will require their omentum for infection prevention is extre-
mely low (as stated above), the omentum can be reasonably
transferred and used as an organ in a relatively static and
dormant state. This study finds that there is a close linear
relationship between the volume of the unilateral mammary
gland and the volume of the autologous omentum in adult
females. Hence, in mammectomy, the residual cavity of the
mammary gland can be appropriately filled by the autologous
omentum, not only avoiding the rejection reaction caused by
the application of exogenous materials but also ensuring sym-
metrical appearance. The use of the autologous omentum is
therefore of great significance for breast cancer surgery.

Limitations
This study has some limitations and defects; it also points
to potential directions for further research:

e The variation of gastric omental vessels is not con-
sidered. Routine abdominal CT angiography before
operation should be studied.

e Future study should discuss supporting the survival
of the omentum by anastomosis in the abdominal
cavity with thoracic dorsal vessels and intercostal
vessels when two major blood vessels are damaged.

e The influence of the location of drainage catheters on
the drainage effect should be further investigated.

e Racial differences may affect the size of the greater
omentum mammary gland, which needs to be further
explored in multi-center studies.

e The need for pressure bandaging after operation
should be studied further.

Conclusion

In this study, a close linear relationship was found between
the volume of unilateral mammary gland and the volume
of autologous omentum in adult women. It is suggested
that the residual cavity of the breast can be properly filled
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Figure 4 Comparison diagrams: before and after omentum breast reconstruction. (A) Before operation. (B) After operation.
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Figure 5 Linear relationship between the volumes of the subcutaneous gland and
the autologous omentum.

by autologous omentum during mastectomy, which is of
great significance for the application of autologous omen-
tum in breast cancer surgery.
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