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Abstract

Due to its complex structure, the abdominal wall is vital as it serves to protect the internal organs, maintain the
upright position and regulate the intraabdominal pressure. Complex abdominal defects are a major health problem,
with challenging treatment, many complications and risks. It is not a completely elucidated pathology as there is no
consensus in literature regarding the definition and classification. Although there are various reconstruction tech-
niques, there is no sistematic protocol in literature that allows the surgeon to choose the best treatment suitable for
each patient. Therefore, the first step to manage these patients is a carefull assesment of the patient background
and only after that, a complete analysis of the actual wound should be made. Second step is appropriate abdominal
wall closure. After the analysis of current data from international literature, we identified a decision-making algori-
thm to offer guidance in surgical management in order to obtain an optimal functional outcome. The foundation of
the algorithm is the idea of gradually improving the local tissue status, in order to deal with a clean wound as much
as possible. This way, the success rate of the surgical reconstruction improves.
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Rezumat

Peretele abdominal are o structura complexa din punct de vedere anatomic motiv pentru care lipsa integritatii aces-
tuia este incompatibila cu desfasurarea in conditii de normalitate a activitatilor zilnice si in unele situatii este chiar
incompatibila cu viata. Principalele functii ale peretelui abdominal sunt protejarea viscerelor abdominale, stabiliza-
rea presiunii intraabdominale, reglarea respiratiei, defecatiei, mictiunii si participarea activa la mentinerea ortosta-
tismului. Existenta defectelor complexe de perete abdominal anuleaza una sau mai multe dintre aceste roluri motiv
pentru care restabilirea lor devine extrem de dificila. Nu exista panain prezent o definitie clara si unanim acceptata a
defectelor complexe de perete abdominal si nici un algoritm de tratament, cu toate ca exista numeroase posibilitati
reconstructive. Consideram ca un pas important spre a oferi un tratament centrat pe pacient il constituie o evaluare
corecta si exhaustiva a istoricului pacientului, dar si a statusului actual al plagii in sine. Urmatorul pas il constituie
acoperirea defectului, motiv pentru care propunem un algoritm decizional care sa ghideze chirurgul reconstructiv.
Rationamentul algoritmului propus se bazeaza pe imbunatatirea graduala a factorilor locali ai leziunii in vederea
cresterii ratei de succes a procedeelor reconstructive aplicate.
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INTRODUCTION

Due to its complex structure, the abdominal wall is vi-
tal as it serves to protect the internal organs, maintain
the upright position and regulate the intraabdominal
pressure. The last function mentioned allows the per-
formance of certain actions that require the execution
of Valsalva, such as defecation, urination, coughing and
vomiting’. Some authors also suggest that the integrity
of the abdominal wall is related to satiety and patients
with abdominal wall defects are prone to gain weight?.
Up to 20% of the patients that had elective median la-
parotomy develop an incisional hernia. There are seve-
ral risk factors for incisional hernia formation such as
wound infection, immunosupression, extreme obesity,
age, malnutrition, multiple abdominal surgery, Ehlers-
Danlos syndrome or aneurysmal disease®. Aging of the
population, increase of diabetes rate and obesity, in-
crease of abdominal cancer survival rate and the pro-
gress of medicine and patient-centered treatment are
factors that lead to the annual increase in the number
of patients with complex abdominal wall defects. Con-
sidering this, we believe that a more detailed study of
this pathology is important and for start there are a
tew goals to achieve: establish a consensual definition,
elaborate a classification and create a reconstruction al-
gorithm.

BACKGROUND-ACTUAL
STATE OF KNOWLEDGE IN
COMPLEX ABDOMINAL DEFECT
RECONSTRUCTION

Anatomy

'The abdominal wall has a multilayered structure that
comprises the skin, subcutaneous tissue, the fascial la-
yer, abdominal muscles (five pairs of muscles), preperi-
toneal adipose tissue and peritoneum®. A good under-
standing of the abdominal wall structures along with
its neurovascular anatomy is decisive for abdominall
wall reconstruction.

Definition of complex abdominal wall defect

To date, there is no widley accepted definition of
the complex abdominal wall defect. Analyzing existing
literature data, we observed different approaches for
abdominal wall defects evaluation, influenced by each
center experience. For example, S ] Mathes et al con-
sider as the main particularity of a complex abdominal

wall defect the failure of prior attempt at closure® while
A. Leppaniemi refers to the patients where simple re-
pair of abdominal hernia is not possible due to large
size of the defect®. Other authors consider as complex
defect any abdominal defect that cannot be closed pri-
mary without tension’.

Although there is not a consensus on the definition
there are some common features that are mentioned by
all authors when describing a complex abdominal wall
defect. These include a possible concomitant infection
or a visceral fistula, multiple failed attempts of repair
and lack of enough local skin to cover the defect. The-
se defects are often a result of trauma, including burn
injury, radiation necrosis, local infection with multiple
excisional debridement, or tumor resection’. There are
multiple tumors that can occur on the abdominal wall,
but the most common one is desmoid tumor. Althou-
gh the tumor is histologically benign, it is very inva-
sive in the local tissue and has a high rate of recur-
rence (40%-50%) thus leading to multiple resections.
'The most common malignant tumors of the abdominal
wall are sarcomas and beside aggressive resection, the
treatment is also completed by radiation therapy which
affects even more local structures'. Regarding that the
complex abdominal wall defects are often large both in
diameter and depth, they may affect multiple layers of
the abdominal wall and result in complex neuromus-
cular deformities or evisceration with loss of domain.

The Italian Consensus Conference on ,Complex
abdominal wall management” held in June 2015 has
divided the definition in two major entities, one for
emergency and one for chronic patients. The definition
of complex abdomen in emergency referes to the situ-
ation where there is an increased risk for occurence of
compartment syndrome, early reintervention or suture
dehiscence. They define the complex abdomen in elec-
tive surgery when there is at least one of the following
situations: loss of domain grater than 20%, surgical
wound class III or IV infection, non-healing wound,
the presence of fistula, recurrent hernia, previous mesh
infection, full thickness wall defects, necessity of intra-
peritoneal mesh extraction®.

Classification of complex
abdominal wall defects

Most of current data in literature reffer to classifica-
tion of complex abdominal wall hernia, but there is no
clarification on how to group complex abdominal wall
defects, considering that there are so may variables to be
taken into consideration. Currently the available clas-
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Grade 1

Low risk

Low risk for complication

No history of wound
infection

SSO0=14%

e y -

Grade 2
Co-morbid

Smoker
Obese
Diabetic

Immunosuppressed
COPD

SS0=27%

Grade 3
Contaminated

A. Clean-contaminated

B. Contaminated
C. Dirty

SSO0=46%

-

Figure 1. SSO =surgical site occurrence of infection, seroma, dehiscence, enterocutaneous fistula.

sification for surgeons is the ,Ventral Hernia Working
Group“ grading sistem for risk of complications at the
surgical site. The last modified VHWG grading sistem
was updated since 2012 (Figure 1)°.

S J Mathes et al. have classified the abdominal wall
defects according to their location into zones 1A (up-
per midline), 1B (lower midline), 2 (upper quadrant), 3
(lower quadrant) and according to local tissue quality
into Type I (stable coverage with skin over hernia de-
fect) and Type II (unstable or abscence of skin covera-
ge over defect) (Figure 2)°.

According to N J Slater et al complex hernia patients
can be grouped in four categories: size and location,
contamination, patient history and risk factor, clinical

ga

presentation. Each of these variables can be divided in
three severity classes: Minor, Moderate, Major. This
classification was created to guide the surgical mana-
gement and assess the financial costs of it™.

Goals of abdominal wall reconstruction

'The goals to be achieved in abdominal wall reconstruc-
tion may vary depending whether the surgery is perfo-
med in emergency or in elective fashion. For emergen-
cy surgery, the main goal is rather to relief incarceration
or strangulation of viscera'’. For patients without such
critical status, the surgeon has to obtain a strong and
dynamic abdominal wall, to prevent recurrence and to
achieve a satisfactory esthetic appearance. The ultimate

oey

|
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Figure 2. Reconstructive abdominal zones- 1A= upper midline, 1B= lower midline, 2= upper quadrant, 3= lower quadrant.

Modern Medicine | 2020, Vol. 27, No. 3 147



Adrian PELINARU et al.

goal of all these is to increase the quality of life!? and
for that the surgeon must always choose the best treat-
ment option for each patient.

There are many closure techniques available to the
reconstructive surgeon. Choosing the surgical approach
should always follow the reconstructive ladder, starting
with simple approach if possible and moving to more
complicated ones as previous options fail or do not
seem to be suitable from the beginning®.

A model of the reconstructive ladder can be the
following (Figure 3)™.

DIAGNOSTIC AND THERAPEUTIC
ALGORITHM FOR EVALUATION AND
TREATMENT OF PATIENTS WITH
ABDOMINAL WALL DEFECTS

Considering that choosing the best option for treat-
ment of the complex abdominal wound defects is a real
challenge, as there is no protocol yet for this pathology,
we identified, after the analysis of current data from
international literature- an algorithm that could guide
the surgeon through decision making in order to obta-
in an optimal functional outcome (Figure 4).

DISCUSSION

Performing an effective abdominal wall reconstruction
requires some basic principles: Correct patient selecti-
on and optimization of risk factors, choosing the right
procedure, preserve skin and subcutaneous tissue, care-
ful postoperative management'*.

In order to minimize the SSO (surgical site occu-
rences - dehiscence, seroma, hematoma, skin necrosis,
fistula, etc) and hernia reccurence, a careful prehabili-
tation must be done. In general, patients that are poor
candidates for a surgical procedure should be delayed
until the risk factors are assessed and the modifiable
ones are optimized. The main risk factors for complica-
tions are obesity, infection, hernia size, smoking, chro-
nic resipratory disease, poor wound healing, failure of
previous reconstruction with mesh. There are two par-
ticular risk factors that are directly related to increased
rate of reccurence. These are a BMI (body mass index)
> than 30 kg/ m? and defect size > 8-10 cm. Sauerland
S et al. suggest that there is a 10% increase in hernia
reccurence risk with every unit of BMI"™. Many surge-
ons use a BMI equal to 40kg/m? as a cutoft before de-
clining elective abdominal wall reconstruction. At the
opposite pole of obesity, protein malnutrition, mainly
the lack of methionine and arginine, is associated with
higher mortality'®. Also, low albumine increases the
risk of infection’. Poorly controlled diabetes is also a
risk factor for SSO. Preoperatively, the level of glucose
should be kept below 160 mg/ dL, otherwise the risk
of infection and dehiscence is highly increased’®. Smo-
king cessation should occur at least 4 weeks before and
after surgery for a significantly decrease of infectious
risk, as it is well known that tobacco decreases tissue
perfusion®.

Treating complex abdominal wall defects may be
very challenging for the reconstructive surgeon. In case
of skin loss alone, the defect can be treated with skin
graft, tissue exapnders or soft-tissue flaps. For myofas-

RECONSTRUCTIVE LADDER

Free flap

Tissue expansion

Distant flap

Dermal matrices

Local flap

Skin graft

Negative pressure therapy

Primary closure

Healing by secondary intention

Figure 3.
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Considerations when planning the surgery

History

1. Medical History: obesity,
smoking, diabetes, procedure risk
factors (coagulopathy or
anticoagulant treatment,
hypertension, COPD)

2. Previous abdominal wall
reconstruction surgery: technigue,
mesh (type, size, position), intact
muscle or not, local tissue damage
encountered.

5 Other surgery on abdomen :

local stoma, viscera resection-
appendectomy, hysterectomy, etc.

Physical Examination

1. Inspection: scar, incision,
symmetry, wound aspect,
upright and supine aspect,
Valsalva maneuver

2. Palpation: defect size,
hernia volume, hernia
reducibility, loss of domain,
skin elasticity

3. Asses soft tissue:
redundancy, infection.

Imaging
1. Ultrasound

2. CT scan with contrast
stduies- best to assess size
and depth of defect, fluid

collections, muscular
trophicity, vascular
availabillity

|

Decision making

I Contaminated wound

Highly contaminated wound

¥

| Mesh/ Foreign material |

If enterocutaneous fistula
present

2

Clean wound
Myofascial
Skin defect Fascial defect d e%
- Expander Small: Unilateral RA
- Local flap direct suture absent—
- Regional flap Intermediate no muscular
- Distant flap (<16cm): reconstruction
- Free flap: component Bilateral RA
ALT, LD, separation absent —
Gracilis Large reconstruction
(>16cm): with muscle:
component ALT, TFL, LD,
separation Gracillis +/-
with syntethic mesh
mesh

Mesh/ Foreign material
extraction

Temporise/ vacuum
therapy

Bowel resection +/- stoma ‘

Figure 4. Proposed algorithm: ALT= antero-lateral thigh flap, LD= Latissimus dorsi flap, RA = rectus abdominis muscle, TFL = tensor fascia

lata flap.

cial defects, all eforts must be done to primary close the
fascia, after propper excision of non-viable tissue. This is
mandatory in order to achieve a stable abdominal wall,
that is able to resist strain and stress. If primary fascial
closure is not possible, component separation should
be performed®. For fascial defects larger than 16 cm,
bilateral component separation is required, often with
a mesh reinforcement. Some surgeons constantly use
mesh reinforcement even when primary fascial closure
is possible as it is proven to lower the recurrence rate

by up to 50%?'. Sometimes it is unvoidable to leave
the fascia open due to trauma, vascular emergences or
compartment syndrome, and a staged repair is needed.
Usually a skin graft or a vacuum therapy can be applied
to temporize the final repair®. Also, temporary abdomi-
nal closure with mesh and vacuum assisted therapy has
been described.

If there is a partial myofascial loss, a single rectus
abdominis muscle is enough to reconstruct the abdo-
minal wall, but if both muscles are absent a functional
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reconstruction has to be done with soft tissue flaps. For
the upper two thirds of the abdomen, local flap options
include the latissimus dorsi, internal oblique, external
oblique, rectus abdominis, inferior epigastric perforator,
and superior epigastric perforator flaps. Reconstruction
of the lower two thirds of the abdomen with local flaps
can be achieved with tensor fascie latae (TFL), rectus
abdominis, vastus lateralis flaps, antero-lateral thigh
(ALT) and gracillis flaps. Free tissue transfer is pre-
ferred when the motor function of the abdominal wall
is severly altered. The best situation to use a free flap is
when there is a full-thickness defect that comprises the
upper third of the abdomen®. The best flaps suitable for
microvascular reconstruction are ALT, TFL and rectus
femoris flaps™.

It is often possible that due to severe traumatic in-
jury, or wide tumoral resection, patients with complex
defects of the abdominal wall also need a visceral trans-
plantation. These are the ideal candidates for vascula-
rized composite allotransplant of the abdominal wall.
For now, this is also an ultimate solution when con-
ventional treatment techniques are exhausted®. This
technique provides immediate coverage of viscera. Levi
et al described reconstructing the abdominal wall with
partial abdominal wall transplants and five out of eight
patients had a functioning and viable abdominal wall at
a 23 months follow-up®. When abdominal wall trans-
plantation is combined with organ transplantation it is
possible that the morbidity rate is the lowest on long
term follow-up, due to the fact that additional immu-
nosuppression is not needed.
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