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INFORMACION DEL ARTICULO ABSTRACT

Axillary thoracotomies are among the most described and modified in the history
Received: April 18, 2019 of surgery. Despite the sustained development of video-assisted thoracic surgery,
Accepted: May 30, 2019 the role of classic thoracotomies in current surgical practice is unavoidable, espe-

cially when minimally invasive options are not available. Extended posterior ver-
tical axillary thoracotomy emerged almost 30 years ago from the introduction of
innovative modifications to axillary thoracic incisions previously described. An
extensive literature review makes it possible to affirm that an axillary thoracoto-
my, which contains all the distinctive features that the one presented herein, has
never been reported before. Its main advantages are discussed in relation to the
decrease in the operating time and complications during and after surgery.
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Toracotomia axilar vertical posterior extendida

RESUMEN

Las toracotomias axilares estan entre las mds descritas y modificadas en la historia
de la cirugia. A pesar del sostenido desarrollo de la cirugia tordcica video-asistida,
es ineludible el protagonismo de las toracotomias clasicas en la prdctica quirdrgica
actual, en especial cuando no estan disponibles las opciones minimamente invasi-
vas. La toracotomia axilar vertical posterior extendida, surgio hace casi 30 afios a
partir de la introduccion de innovadoras modificaciones a incisiones tordcicas
axilares previamente descritas. Una extensa revision bibliografica permite afirmar
que nunca antes ha sido informada una toracotomia axilar que contenga al uni-
sono todas las caracteristicas distintivas que la que ahora se presenta. Se discuten
sus principales ventajas en relacion con la disminucion del tiempo operatorio y de
las complicaciones durante y después de la cirugia.
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Extended posterior vertical axillary thoracotomy

ries before the moment officially recognized by con-
temporary medical history.

Vertical thoracotomies in different areas of the
axillary region have always responded to the need
and convenience of surgeons. When the American
George Ryerson Fowler on October 7, 1893 reported
(for the first time in the history of modern medicine)
an approach to the thoracic cavity in that anatomical
location, in order to decorticate a chronic empyema,
he needed to involve the drainage sinus of a pleu-
rocutaneous fistula in his elliptical incision”. Eugenio
Morelli in 1942 began to use a straight, longitudinal
(vertical) incision to perform upper thoracoplastiesB,
presumably with the aim of reducing the parietal
time of the previously described thoracotomies. Six
years later, Sir Denis John Wolko Browne may have
described, the only medium-sized posterior vertical
axillary thoracotomy that can be found in surgical
books, but seemingly convenient to approach some
specific organs of the posterior mediastinum®. Final-
ly, in the 1970s, Hurtado Hoyo4, Baeza and Foster5,
among others, described other vertical lateral ap-
proaches that basically differed in the extent of the
surgical wound.

Between 1992 and 1995 the main author of this ar-
ticle devised and perfected a vertical approach to
the thoracic cavity by introducing several modifica-
tions to previously described longitudinal axillary

thoracotomies. To date, nearly 2000 patients have
been operated through this incision, which has al-
lowed for successful treatment of countless thoracic
and mediastinal conditions. After almost three dec-
ades of experience, an in-depth analysis of the clas-
sic descriptions of homologous incisions, allows us
to assert that extended posterior vertical axillary
thoracotomy presents distinctive characteristics,
which make it an innovative method of approaching
the pleural cavity, with a myriad of advantages when
compared to other thoracic incisions.

SURGICAL TECHNIQUE

The technique presented here can be performed in
almost any patient in whom elective or emergency
approach to any organ of the ipsilateral thoracic
cavity and to some pathological processes of the
mediastinum may be required.

Its distinctive feature is the performance of a var-
iable size-vertical incision (larger than Browne's
median and narrower than Hoyo's, depending on
the patient's height), along the posterior axillary line
which taking the anterior edge of the /Jatissimus dorsi
muscle as a reference, facilitates the surgeon's ana-
tomical orientation (Fig. 1 and Fig. 2). In the parie-
tal stage no type of myocutaneous flap is performed,

Fig. 1. Surface anatomical features of the incision. A. Location of the incision in the posterior axillary
line. B. Aesthetic result of a nearly 15 cm length-extended posterior vertical axillary thoracotomy
one year after surgery.
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nor are ribs resected, cut or deperios-
tized.

Patient positioning and preparation
are the standards for longitudinal axil-
lary thoracotomies. The skin incision
extends from the edge of the axillary
hair to the 9th costal arch; deepening
in layers, and without developing skin
or muscle flaps. Once the serratus
muscle vessels have been ligated, this
point is taken as a reference to pene-
trate its fibers by blunt dissection until
the 5th intercostal space is accessed
and opened (Fig. 3) by disinserting
the fibers of its muscles along the up-
per edge of the 6th rib.

It is extremely important that the
placement of rib spreaders and the opening of the
surgical field coincide with optimal muscle relaxa-
tion of the patient, which requires coordinated work
with the anesthesiologist. This procedure consider-
ably reduces the incidence of rib fractures and, to-
gether with the usual placement of gauze pads on
the bone, also helps prevent injury to the intercostal
neurovascular bundle (Fig. 4).

When surgery has been completed, the thoracic
cavity is routinely closed but without the use of a rib
contractor to knot the pericostal stitches, since the
integrity of the muscular layers, which was practical-
ly not modified, greatly facilitates the closure of the
intercostal space. This technique does not require
submuscular drains at all since the large myocuta-
neous flaps, described in the classical approaches,
were unnecessary.

Fig. 3. Technical details of the extended vertical posterior axillary thoracotomy. A. The site of division (between ligatures) of

Fig. 2. The anterior border of the broad dorsal muscle is used as an ana-
tomical mark for both skin incision and intercostal space approach.

DISCUSSION

A common feature of most thoracotomies, and espe-
cially muscle sparing ones, is the creation of muscle
or skin flaps of greater or lesser extension, which
allow the mobility required for muscle retraction’
and facilitate a less traumatic mechanical opening of
the intercostal space chosen to access the chest
cavity7. Thus, logic seems to indicate that most ver-
tical axillary thoracotomies have been described in
the vicinity of the midline simply because such con-
venient performance of the equidistant incision to
the spine and sternum may facilitate the develop-
ment of homogeneous flaps in both directions.

Our technique does not require myocutaneous
flaps, therefore it does not need to run along the

the serratus muscle vessels, indicates the location to access the chest cavity. B. Opening of the intercostal space after cutting
(with electrocautery) the superficial insertion of its muscles.
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Fig. 4. Optimal state of muscle relaxation, padded
ribs and placement of two rib spreaders, allow for a
wide operating field to access practically any
intrathoracic structure.

midaxillary line. The incision is performed in the
posterior line, taking the anterior border of the
broad dorsal muscle as an anatomical reference. It
should be remembered that the incision in the pos-
terior axillary line offers considerable aesthetic ad-
vantages when compared to those located in more
anterior regionss.

Furthermore, in recent years, a growing group of
patientss’g, with previous coronary artery bypass
grafting with subsequent indication of thoracic sur-
gery for generally one or another oncological cause,
have been quite benefited from this type of surgical
approach. In these cases, access through the poste-
rior axillary line allows avoiding the inconvenience
caused by patent grafts of the internal mammary
artery or by anatomical changes in the antero-lateral
region, typical of a previously broken and punctured
pleural cavity during cardiovascular surgery.

The authors' experience has shown that incisions
between 15 and 20 cm long are enough to achieve
the desired surgical goals in most patients. Achiev-
ing deeper muscle relaxation during the placement

and opening of rib spreaders is a pivotal element
since it not only reduces the risk of known skeletal
injuries in this surgical phase'’, which in the vast
majorit2y of cases brings about further postoperative
pain“’1 , but also allows for ample expansion of the
intercostal space and the creation of a surgical field
long enough to facilitate the maneuvers of surgeons
during the hilar phase.

Muscle or dermal flaps construction is undoubt-
edly one of the most important and complex mo-
ments in most thoracotomies. Partially removing the
muscle framework that protects and holds the rib-
cage together obviously facilitates the mobility of the
ribs and the opening of intercostal spaces, but cer-
tainly implies a longer surgical time, more consump-
tion of blood products and risk of postoperative
complications at the addressed surgical site'’.

For this reason, discarding the wide muscle flap
construction —so characteristic of almost all classic
axillary thoracotomies—, in addition to posterior axil-
lary line approach, are considered the most distinc-
tive features of this technique. This has made it pos-
sible to considerably reduce the duration of the sur-
gery and show negligible figures of chest wall-related
morbidity and use of blood transfusions; aspects that
constitute the subject of further publications.

Apart from the time spent in the hilar stage (re-
lated to the complexity of the surgery), the delay
both in preparing the entrance to the cavity (flaps),
and in placing the submuscular drainage, inevitably
prolongs the total duration of similar interventions,
when compared to ours.

The reduction of surgical time in thoracic surgery
is of great importance in the perioperative outcome
of the patient. A causal relationship between the
duration of surgery and the appearance of trans or
postoperative complications has been demonstrat-
ed, particularly those related to cardiac arrhythmi-
aslg, the use of blood products“, prolonged mechan-
ical ventilation times"™ and the abolition of natural
lung/airway protection mechanisms, among others.

Incision closure is also an important moment in
thoracotomies since the ability of the surgeon in this
phase will reduce the duration of the intervention'®.
Avoiding flaps will make it possible to preserve most
of the muscular anatomical integrity in the region,
thus facilitating natural closure of the intercostal
space without the need for rib contractors, which
may damage the intercostal neurovascular bundle.
The intercostal nerve injury is one of the main caus-
es of postthoracotomy pain17 which, in turn, is a
major etiopathogenic element in the development of
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respiratory complications over this periodls, since it
decreases the depth of breathing and reduces the
ability to cough, which dramatically increases the
risk of atelectasis and pneumoniaw.

Unlike other muscle sparing thoracotomies™”?",
the possibilities of seromas and hematomas in the
submuscular planes are practically non-existent,
thus avoiding the need for drainage or postoperative
aspiration and consequently favoring a faster recov-
ery of the patient and decreasing the risk of infec-
tions (abscesses at the surgical site), foreign body
retention and fistulas (important in cancer patients
with previous radiotherapy)zz, among other compli-
cations™; All of which obviously leads to a shorter
hospital stay.

CONCLUSIONS

The extended posterior vertical axillary thoracoto-
my, highly conservative of the thoracic anatomy,
respects the integrity of the muscular and skeletal
planes, which allows to increase the benefits of the
longitudinal lateral incisions and considerably re-
duce the incidence of surgical approach-related
complications. In scenarios where access to video-
assisted surgery is restricted, any effort to optimize
the performance of open thoracotomies will be
warmly received. The results of almost thirty years
of surgical practice, now allow us to share the expe-
rience obtained, being sure that this technique will
help to greatly improve the quality of life of patients
with surgical chest conditions.
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