
1

(page number not for citation purpose)

Science and Art in Plastic Surgery Journal  2022. © 2022 Juan Pedro Verdugo. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for any purpose, even 
commercially, provided the original work is properly cited and states its license. Citation: Science and Art in Plastic Surgery Journal  2022, 3: 8144 - http://dx.doi.org/10.47511/sapsj.v3.8144

ORIGINAL RESEARCH ARTICLE

Rib removal in body contouring surgery and its influence on 
the waist

Juan Pedro Verdugo MD*

Plastic surgeon, Private practice, Culianacan, Sinaloa, MEXICO

Abstract

Objective: While modern cosmetic surgery allows patients to be offered less invasive and bloody procedures 
than before, there are cases where these are not sufficient to give the results that meet patients’ expectations, 
especially in the case of the upper region of the abdomen. The purpose of this study is to describe the 11th 
and 12th rib removal technique as body contouring surgery in patients for whom traditional surgery would 
not have reached the desired results.
Materials and methods: A case series study is presented, describing the surgical records of patients who un-
derwent 11th and 12th rib removal for aesthetic purposes, with or without other elective cosmetic surgeries.
Results: A total of 104 women who underwent costal resection surgeries during a period of 8 years were iden-
tified. Only 10 of these patients underwent rib removal exclusively, being the most common combination of 
procedures liposuction and rib removal. The average age was 29, 39 at the time of surgery, and two pneumo-
thorax were the only transoperative complications presented.
Conclusions: The 11th and 12th rib removal is a not-gory technique with a low complication rate.
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The main purpose of aesthetic surgery is to achieve 
pleasant results that meet patients’ and doctors’ ex-
pectations, always based on realistic goals, which are 

dictated by cultural regions, ethnic groups, and established 
social concepts. There are cases in which, after performing 
conventional body contouring procedures, modifying fat, 
muscle, and skin (i.e. liposculpture and tummy tuck), the 
desired results are not achieved. Therefore, we must begin 
to take into account bone structure, a component that up 
to now has not been considered a determining factor in the 
outcome of body contouring surgery (i.e. modifying the rib 
cage by removing 11th and 12th ribs).

This technique’s purpose is to achieve a more feminine 
and forceful result, in patients for whom traditional tech-
niques do not meet or did not meet the desired goals.

Body contouring surgical procedures have a high sat-
isfaction rate with life in general, with body appearance 
and improvements in health perception (1, 2). While 
modern cosmetic surgery allows less invasive and gory 
procedures than their predecessors, there are cases in 
which these are not sufficient to give the results that meet 
patients’ expectations, especially regarding the upper ab-
domen region (3). 

Region anatomy
Ribs XI and XII are articulated only with the bodies of 
their own vertebrae and have no tubers or neck, earning 
the name of ‘floating ribs’. Both ribs are short, have a low 
curvature, and a pointed anterior end (4).

The 11th and 12th rib bed is composed of three layers: 
internal periosteum, endothoracical fascia, and parietal 
pleura. The 11th rib is covered by the latissimus dorsi and 
the anterior serrate along their respective fascias and the 
superficial periosteum, in addition to some fibers of the 
external and internal obliques and the transverse abdomi-
nal muscle. The 12th rib is covered by the latissimus dorsi 
and the posterior serrated. It is noteworthy that the lower 
edge of the rib has an intimate relationship with the nerve 
and subcostal vessels (5). The diaphragm is inserted in the 
rib cartilage of the 11th and 12th ribs.

The 12th rib has a close relationship with the pleura, 
which varies according to its length, association de-
scribed by Myney and Hughes, who established a closer 
relationship in short ribs (<6 cm, the pleura covers the 
entire inner surface of  the rib, being placed directly 
under the rib bed in its entire length) compared to long 
ribs (11–14 cm) (5).
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Anatomical determinants of body shape
The body contour is determined by the distribution of 
adipose tissue and axial skeleton shape, both factors inti-
mately related to the individual hormonal profile. There-
fore, there are important differences between the female 
and male axial skeleton. The female torso is significantly 
narrower in the lower area creating a characteristic hour-
glass illusion, unlike the square characteristic of the male 
chest (6).

The waist extends from 7 to 10 cm between the lower 
rib and the iliac crest, and its shape is determined by the 
upper opening of the pelvis. Meaning, a wide pelvis pro-
duces a more accentuated waist. In cases where the pelvis 
is small, the distance between the pelvis and the rib arc is 
narrow, or when there is an adiposity excess, the waist may 
be completely absent. In patients with previous record of 
obesity, waist definition is almost impossible due to the 
expansion of the rib cage secondary to obesity, resulting 
in deformity similar to the barrel chest (7). 

Materials and methods
A case series study is presented, describing the surgical 
records of patients who underwent 11th and 12th ribs re-
moval for aesthetic purposes, with or without other elec-
tive cosmetic surgeries, by a plastic surgeon in Culiacán, 
Sinaloa, between 2012 and 2020, where age, sex, per-
formed surgery, and transoperative complications were 
recorded.

For the surgery, patients were placed in lateral decubi-
tal, aligning the waist to the axis of the table. In order to 
perform the subperiostic rib removal, an incision of 2.5 
cm was made behind the posterior axillary line (Fig. 1), 
following the lower edge of the 11th rib and forming an 
acute angle between the incision line and the posterior 
axillary line. An incision of subcutaneous cell tissue was 
made, respecting the muscle fascia. A layered dissection 
was performed on the outer face of the rib, avoiding the 
intercostal area. For muscle avulsion, the aponeuretic fas-
cia was taken with Adson forceps, and an atraumatic dis-
section was executed in the direction of the muscle fibers. 
When the periosteum was on sight, we began lateral and 
medial avulsions of the muscles until wide visualization 
of the rib was achieved (Fig. 2a, b). The periosteum was 
elevated by 7 mm chisel snuff until deperiostization of the 
exposed surface.

The tip of the Duyan was introduced into the free space 
that was formed by raising the periosteum, directing the 
point toward the rib body. Medial and lateral movements 
allowed dissection of the posterior periosteum. 

In order to proceed with the rib removal, a notch with 
gouge was made (Fig. 3). The anterior segment was taken 
by the side edge, slightly tracing and removing the peri-
osteum remnants with a chisel, until the cartilage was 
visualized, and finally, a new notch was made to cut the 

Fig. 1. 2.5 cm incision. The orifice above is from the liposuc-
tion’s approach port. 

rib. These same steps were followed to remove the anterior 
segment. Throughout the procedure, excessive use of cau-
tery was avoided (Figs. 4–7).

Once the pleural integrity was verified, the incision was 
pulled up to the 12th rib, behind the posterior axillary 
line, and the rib was removed. For the extraction of the 
12th rib, multiple grimaces with gauge were made. Hemo-
stasia and layered suture were performed, stitching mus-
cle aponeurosis, subcutaneous cell tissue, and dermis with 
absorbable sutures.

In cases where abdominoplasty + rib removal was per-
formed, the 10th ribs were fractured with the same single 
approach as the resections of the 11th and 12th ribs. In 
order to do so, flexibility of the skin is required, which 
favors patients with no previous liposuctions, where there 
is no presence of fibrous or fibrous tissues that limit the 
flexibility of the skin and, thus, be able to move the ap-
proach at the level of the 10th rib.

When the anterior aspect of the 10th rib is reached, 
the muscles are carefully resected, until the periosteum, 
anterior aspect, and ridges of the 10th rib are concisely 
elevated. 
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Subsequently, the posterior aspect of the rib is carefully 
dissected, leaving the rib bed intact and the rib perfectly 
separated on its posterior aspect allowing a segmental re-
section of 1–1.5 cm of the segment of the 10th rib. Later, 
it is verified that both ends, both proximal and distal, or 
of the 10th rib is blunt and atraumatic.

Hemostasis of the area is verified, and once the ribcage 
window is done, we return the approach to its original level, 
that is, at the level of the lower rib cage edge of the 11th rib.

To avoid injuring the pleura, the neurovascular bundle 
of the corresponding costal arch, and the related muscu-
lature, it is necessary to make a clean opening, surgically 
speaking. It is important to have precise control of the 
instruments in use, in order to lift the periosteum in an 
atraumatic manner. Also important is the separation by 
avulsion and not the section of the muscles and avoid to 
the maximum the damage of the blood vessels, which is 
achieved with the adequate dissection of the surgeon.

Stump bleeding from the proximal segment of rib 
bleeding is highly unlikely to occur in patients undergoing 
this technique with an incidence of less than 1%. On those 
few cases, bone wax is used.

As in any surgical procedure, patients are aware of the 
risks and have to sign an informed consent, and in case of 
complications attributed to it, the patient bears expenses, 
fees, and medications if  needed.

As complete plastic surgeons, we must have precise 
knowledge of the anatomy and total control in surgical 
dexterity, just as the plastic surgeon does when lifting and 
taking a rib cartilage graft for nasal reconstruction, for 
which all plastic surgeons are trained. Therefore, I con-
sider that by using this rib resection technique for nasal 
reconstruction, we are giving the possibility of producing 
a technique to the hands of certified plastic surgeons.

Results
A total of 104 women who underwent costal resection 
surgeries during a period of 8 years were identified. The 
average age was 29.39 at the time of surgery, being the 
youngest an 18 year old and the eldest a 63 year old. Only 
10 of these patients underwent rib removal exclusively, 
being the most common combination of procedures li-
posuction and rib removal. Other common combinations 
were liposuction, abdominoplasty, and rib removal, and 

Fig. 2. (a) Eposed periosteum. (b) Visualization of the periosteum using Farabeuf retractors.
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liposuction, breast implants, and rib removal. Two pneu-
mothorax were the only transoperative complications. 

Discussion and conclusion
Rib removal is a procedure widely performed as an an-
terior spine technique (8–11). Menard in 1894 describes 
the costotransversectomy as a surgical treatment for Potts 
disease, which consists of the exposure of the rib, along 
the 6 cm lateral to the constovertebral joint, allowing an 
anterior vertebral approach. Among the main complica-
tions of the technique are paraparesis and mild and local 
sensory deficits, with frequencies between 6 and 18% of 
the patients (8), rates higher than those reported in this 
case series.

As a vertebral approach technique, Hiraizumi describes 
an incision that follows the entire path of the 11th rib, 
from the paravertebral line up to 3 cm before the tip of 
the rib, as well as referring it as a low pleuropulmonary 
morbidity technique.

Subperiostic removal of the 11th and 12th ribs is de-
scribed as a nephrectomy approach technique; the main 

complication of which is pleural lesion, with a risk in-
versely proportional to the length of the rib (5).

Nevertheless, formal literature regarding the rib 
removal as an aesthetic procedure is scarce.

In 2000, five transgender female patients underwent 
11th and 12th rib removal surgery with the aim of  nar-
rowing the lower chest region and creating a more fem-
inine silhouette. The authors defined this procedure as 
a surgery to improve body contour (6). The difference 
between the technique described by the authors and the 
technique on the present work is the size of  the inci-
sion made, 40–50 mm versus 25 mm. On the other hand, 
while it is clear that rib removal helps the feminization 
of  body contour in transgender female patients, the au-
thor of  this article proposes the technique in cisgender 
women.

The purpose of this technique is giving patients a better 
aesthetic result by changing the anatomy of the lower re-
gion of the rib cage, causing a larger contrast between the 
iliac crest and the waist by accentuating and defining the 
waist area (Figs. 8–9).

Fig. 3. The distraction with gouge generates to segments, 
posterior, and anterior. 

Fig. 4. Rib removal. 
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We also try to avoid secondary surgeries after patients 
get liposculpture or abdominoplasty with results that did 
not meet their expectations. It is worth mentioning that 
this technique does not try to exaggerate waist-hip ratio 
but to highlight and accentuate it.

It is necessary to perform a prognosis before the 
surgery as it will determine the pertinence of  the 
procedure on patients who might have an adequate 
waist-hip bone ratio. It is worth mentioning that this 
technique is reproducible but requires precise anatom-
ical knowledge and intense training in order to carry 
it out avoiding complications. In Figures 8 and 9 we 
present a completed case with this rib removal tech-
nique where the new countour of  the patients waist is 
reduced.

Perspectives for the future
In cosmetic surgery, there exists a vast area of opportu-
nity in the analysis and modifications of bone structure as 
a determinant factor of body contour. This thought led 
the author to carry out the rib removal procedure.Fig. 7. The 11th rib. 

Fig. 5. Rib removal. Fig. 6. Rib removal.
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The removal of the 11th and 12th ribs allows to accen-
tuate the waist line by increasing the space between the 
costal arch and the iliac crest, in patients characterized 
by a typically ectomomorphic silhouette, for whom tradi-
tional body contouring procedures would not have been 
sufficient to obtain the desired results.

Publications of this procedure in areas outside of aes-
thetic medicine describe a gory technique without regard 
to the aesthetic impact of large scars. On the other hand, 
there are a few formal antecedents of rib removal in aes-
thetic surgery, but the proportion of these compared to 
the background in grey literature is minimal.

The description of non-gory technique (which under 
the author’s experience has resulted in a low complication 
rate) is the first step in the needed research to validate the 
procedure as part of the arsenal offered to patients inter-
ested in modifying their body structure beyond liposuction. 
It opens up an area of opportunity within the analysis of 
satisfaction in patients, long-term monitoring of patients, 
analysis of trans- and postoperative complications, as well 
as a quantitative and qualitative comparison with tradi-
tional body contouring procedures.
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Appendix A

Fig. A1a. Frequency by age group.

Fig. A1b. Surgery performed. 

R, rhinoplasty; M, breast implants; C, rib removal; A, tummy tuck; L, liposuction; S, scar 
revision; G, gluteal implants.
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