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AbstrAct:   background: Plastic surgery was first introduced as a sub-specialty of general surgery in Germany in 1978. Since then, this sur-
gical subspecialty/discipline has evolved enormous potential, e.g. in collaboration with other disciplines such as general and-
abdominal surgery.

  Aim: To highlight and summarize the basic potential, technical options and novel aspects of plastic surgery, which are relevant 
for the common interdisciplinary surgical strategies of plastic and general as well as abdominal surgery in clinical practice.

  Method: Short and compact narrative review based on  
1) a selection of relevant references from the medical scientific literature and 
2) surgical experiences obtained in daily practice.

  results (selected corner points): 

  1) Biological protection procedures in vascular surgery by flap coverage after meticulous debridement with or without auto-
genic vascular reconstruction are used to overcome infection of a vascular prosthesis, a serious problem, associated with the 
risk of anastomotic rupture and bleeding by transfer of immunological competence due to tissue coverage and finally to in-
duce healing in the area of an infected vascular prosthesis.

  2) Fistula treatment for aorto-tracheal or aorto-duodenal fistulas, a big challenge for the referring general surgeon, can be 
treated by flap coverage, i.e. interposition of the pectoralis-major flap and the omentum-majus flap, respectively.

  3) With regard to nerve surgery, encouraging results have been reported after early microsurgical recurrent laryngeal nerve 
repair, i.e. improved subjective voice quality or reconstitution of respiratory capacity in diaphragmatic.

  4) Lymphatic surgery for lymphedema occurring either primarily due to an absence or lack of lymphatic vessels or secondari-
ly due to infection, trauma, radiation therapy or surgery can be indicated in specialized microsurgical centers, e.g. for surgical 
repair of the lymphatic pathway: I) the interrupted lymphatic system can be reconstructed by an interposition, or II) the lym-
phatic fluid can be drained extraanatomically (e.g. by a lymphatic-venous anastomosis). Further techniques are the follow-
ing: free lymph node transplantation included in a free vascularized groin flap or autologous lymphatic vessel transfer or vein 
graft interposition (used for lymphatic vessel interposition).

  5) Mass reduction such as dermolipectomy with subsequent split-thickness is a valuable option, which provides excellent vol-
ume reduction.

  6) Defect coverage: A. Split- or full-thickness skin grafts are a common method of defect coverage (in cases of clean and 
well-vascularized wound bed and lacking donor skin, or if the graft bed is of questionable quality) using various allogenic or 
xenogenic skin substitute materials. B. Further methods offer a wide-range armamentarium of local and free fasciocutaneous 
and musculocutaneous flaps, e.g. after abdomino-perineal rectum extirpation using the vertical rectus-abdominis myocuta-
neous flap (VRAM) or propeller flaps according to the “angiosome”.

  7) Abdominal wall hernia closure with instable skin coverage, flap closure, either alone or in combination with mesh is supe-
rior to mesh closure only.

  8) Free flaps: If there is no option for a local or pedicled flap available, free flaps can be well used for abdominal wall defect 
closure (complication rate in experienced hands is low).

  conclusion: Plastic surgery is an indispensable partner for specific surgical problems and clinical situations of general and ab-
dominal surgery, which indicates that each general and abdominal surgeon should be well notified on great options and sur-
gical techniques offered by modern plastic surgery to achieve best outcomes and quality of life for patients and should com-
bine the expertise of these two surgical disciplines.
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ADSC – adipose-derived mesenchymal stem cell 
ALT – anterolateralthigh flap 
BCC – basal cell carcinoma 
BMP-2 – bone morphogenetic protein 2 

BMSC – bone marrow-derived mesenchymal stem cell 
CAL – cell-assisted lipotransfer 
Cas9 – CRISPR-associated endonuclease 9 
CRISPR – clustered regularly interspaced short 
palindromic repeats 
EC – embryonal stem cell 
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sis, which may induce healing. For this purpose, a vast amount of 
muscular and musculocutaneous flaps is available. If the vascular 
supply of the lower extremity is still patent, a muscular flap of the 
upper leg, such as the vastus lateralis or rectus femoris flap can be 
recommended (Fig. 1a.–c.). In case of impaired vascular inflow to 
the lower extremity, flaps from the more proximal part of the body 
must be chosen, as the rectus abdominis flap [4] or the pedicled 
omentum majus flap [5].

Fistula treatment
Entities such as aorto-tracheal or aorto-duodenal fistulas repre-
sent a big challenge for the referring general surgeon. Aorto-du-
odenal fistulas can successfully be treated by flap coverage, such 
as the omentum majus flap [6]. Accordingly, an aorto-tracheal 
fistula has been successfully covered by interposition of a pecto-
ralis major flap [7]. Recto-vaginal fistulas, either due to obstetric, 
inflammatory or iatrogenic reasons, such as surgery or radiation 
treatment, represent a distressing pathology for the affected pa-
tients [8]. The classic surgical approach consists of a two-layer clo-
sure of the anterior rectal wall including possible coverage by the 
rectus abdominis flap [4] or the pedicled omentum majus flap [5].

Nerve surgery
Peripheral nerve surgery is a major component of plastic reconstruc-
tive surgery with its pioneers being Hanno Milesi or Julia Terzis. Al-
though intraoperative nerve stimulation has significantly decreased 
the incidence of recurrent laryngeal nerve (RLN) injury, i.e. from 
3.01% to 1.46 % in thyroid gland surgery according to a recent me-
ta-analysis [9], vocal cord immobility is a debilitating problem for the 
patients to face. However, encouraging results after early microsur-
gical RLN repair with improved subjective voice quality have been 
reported [10, 11]. After microsurgical repair of the phrenic nerve, 
encouraging results concerning reconstitution of respiratory capac-
ity in diaphragmatic palsy have been reported [12] too. 

Lymphatic surgery
Lymphedema may be either primary due to absent or lacking 
lymphatic vessels or secondary due to infection, trauma, radia-
tion therapy or surgery [13]. The severity of lymphedema can be 
divided into four stages [13]:

1 (subclinical): no visible swelling, but heaviness and discomfort;

2  (spontaneously reversible): swelling improved by limb eleva-
tion, pitting edema;

3  (not spontaneously reversible): swelling not relieved by limb el-
evation, edema may be pitting or not (and);

4  (elephantiasis): skin hardening, verrucous changes, recurrent 
infections. 

Particularly after breast cancer surgery with concomitant radi-
ation or iliac lymph node dissection, secondary lymphedema of 
the respective extremity may occur. After axillary dissection, the 
incidence of lymphedema ranges from 3 to 14% [14, 15]. Depend-
ing on the degree of radicality, lymph edema of the lower extrem-
ity occurs with an incidence ranging from 10 to 20% [16, 17] af-

RLN – recurrent laryngeal nerve 
sgRNA – single-guided ribonucleic acid 
TGF-β – transforming growth factor β 
TRAM – transverse rectus abdominis myocutaneous flap 
VRAM – vertical rectus abdominis myocutaneous flap

introduction

Plastic surgery was first introduced as a sub-specialty of general 
surgery in Germany in 1978. Although existent as an independ-
ent board certification since 1992, there are still several overlap-
pings of this young and emerging field with its ”bigger brother“, 
general surgery. Although plastic surgery is often associated with 
cosmetic procedures among the general public, and even among 
medical students [1], plastic surgery consists of its four columns: 

•	 hand surgery,
•	 reconstructive surgery,
•	 burn surgery (and),
•	 aesthetic surgery.  

Therefore, it is easy to conceive that there are several intersec-
tions with general surgery for interdisciplinary cooperation. Until 
the year 1992, plastic surgery was a sub-specialty of general sur-
gery, such as trauma, vascular or abdominal surgery. In 1992, plas-
tic surgery received its own board certification in Germany. It is 
a fast-evolving field, with many milestones, particularly in microsur-
gery, within the last decades. A free groin flap used by Daniel and 
Taylor in 1973 is regarded as the first clinically performed free tissue 
transfer [2]. The first free latissimus dorsi transfer, today´s “work-
horse” in defect coverage, was performed by Baudet in 1976 [3].

This short and compact narrative review was based on a selection 
of relevant topic-related references from the medical scientific 
literature, and surgical experiences obtained in daily practice to 
highlight and summarize the basic potential, technical options and 
novel aspects of plastic surgery, which are relevant for the com-
mon interdisciplinary surgical strategies of plastic and general as 
well as abdominal surgery in daily clinical practice.

Method

Narrative review with references searched using the terms plastic 
surgery, general surgery, abdominal surgery, free groin flap, free latis-
simus dorsi transfer, vastus lateralis or rectus femoris flap, rectus-ab-
dominis flap, pedicled omentum majus flap, partially combined.

corner Points

Biological protection procedures in vascular surgery

Infection of a vascular prosthesis is a serious problem, due to the 
risk of anastomotic rupture and bleeding. Biological protection 
procedures intend to induce healing in the area of an infected 
vascular prosthesis by flap coverage after meticulous debride-
ment with or without autogenic vascular reconstruction. This is 
pursued to transfer immunological competence, normally provid-
ed by a muscle flap, to the area of the infected vascular prosthe-
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lower limb. After 9 months, authors observed a reduction in the 
circumference of the respective limb of over 60% on average [22]. 

Autologous lymph vessel transfer

For lymph edema of the upper and lower extremity, free lymph ves-
sel transfer has been reported [23]. The procedure can be performed 
either on the ipsilateral limb, as a bridge crossing the blockage, or 
drainage can be guided to the contralateral limb. Two years (106 
weeks) after surgery, arm volumes could be reduced by 28% here-
by. Despite incomplete resolution of edema in the upper extremity, 
this method can be considered an option in case of pressure dif-
ference of blood and lymphatic fluid or blood hypercoagulability. 

Vein graft interposition

Instead of lymphatic vessel transfer, a vein graft may also be used 
for lymphatic interposition [24] as described by Campisi et al. This 
method is suitable when a lymphovenous shunt cannot be per-
formed due to venous congestion and increased venous pressure 
in the respective extremity. Some advantages of venous grafts over 
lymphatic grafts have been described: due to a larger diameter of 
veins compared to lymphatic vessels, several lymphatic vessels can 
be anastomosed to one vein both proximally and distally. As veins 
contain valves, this may help to prevent backflow of lymphatic flu-
id. Furthermore, vein collaterals may be used to anastomose addi-
tional lymphatic vessels. Average reduction of excess volume was 
over 75% in 47% of the patients evaluated in this study.

Mass reduction
In case of higher lymphedema stage (III and IV), plastic surgery 
can offer a variety of mass reduction procedures. In grade III 
lymphedema, liposuction can be successfully applied. In stage IV 
lymphedema, subcutaneous tissue is often hardened to an extent 
that it cannot be removed by liposuction anymore. In these cases, 
dermolipectomy with subsequent split-thickness skin grafting is 
a valuable option. It provides excellent volume reduction, however 
at the potential cost of increased swelling distal to the reduction 
site (Fig. 2a., 2b.). Patient satisfaction and compliance, however, 
is usually high in such procedures.

ter inguinal lymph node dissection. In cases of light to moderate 
severity, conservative therapy with lymphatic drainage and com-
pression garments might be sufficient. In specialized microsurgi-
cal centers, a causal surgical therapy for stages 2 and 3 can be at-
tempted. For surgical repair of the lymphatic pathway, two general 
methods can be used: 

•	 the interrupted lymph system can be reconstructed by an 
interposition, or 

•	 the lymphatic fluid can be drained extraanatomically.  

In 1979, O´Brien et al. first described the creation of an artificial 
lymphatic drainage over a lymphatic-venous anastomosis in 40 pa-
tients [18]. The authors described a significant volume reduction 
in the affected limbs in two thirds of their patients.

Free lymph node transplantation

For lymphedema of the arm after mastectomy, lymph node transfer 
included in a free vascularized groin flap has been described [19]. 
After a follow-up period of 56 months, a volume reduction of 51% 
could be achieved compared to the condition before surgery. The 
incidence of cellulitis was decreased in 11 of 13 patients. 

The lymph nodes may also be embedded in a vascularized omen-
tal or submental flap. The vascularized omental flap can either be 
performed with microsurgical angiography at a distant site, as it 
has been shown by O´Brien in a dog model [20]. Authors report-
ed a significant reduction of an artificially created lymphedema 
in the hind limb after free tissue transfer of the omentum. If the 
source of the lymphedema is more adjacent to the abdominal area, 
such as the inguinal region, the procedure can be performed even 
more easily by a pedicled omentum flap. Benoit et al. performed 
this procedure in seven patients undergoing inguinal lymph node 
dissection, with three of them undergoing an additional postoper-
ative radiotherapy [21]. Authors reported a complete absence of 
lymphocele, asymptomatic decrease in limb diameter compared 
to the contralateral limb in four patients and decrease in limb 
circumference compared to the preoperative condition in three 
patients. Cheng et al. transferred a free vascularized submental 
flap to the ankles of six patients with chronic lymphedema of the 

fig. 1.  Infected arterial reconstruction: a: Exposed femoral artery prosthesis in the left groin. b: Defect coverage by rectus femoris muscle flap and split-thickness skin graft. c: Another 
example of coverage of a femoral artery prosthesis after inguinal tumor resection by a vertical rectus abdominis flap (VRAM) from the right side – left wound margin was covered 
with a split-thickness skin graft, donor site could be closed directly. 
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Defect coverage

Several situations can be conceived where immediate or delayed 
coverage of abdominal or pelvic defects is required. Full-thick-
ness abdominal wall defects may be created by tumor resection 
such as aggressive neurofibromatosis. For these situations, plastic 
surgery offers a wide range of armamentarium of local and free 
fasciocutaneous and musculocutaneous flaps. In cases after ab-
dominoperineal rectum extirpation, closure of the remnant in-
trapelvic cavities by muscle flaps has helped in avoiding compli-
cations such as chronic wound healing disorders or secretion [35]. 
In our personal experience, the vertical rectus abdominis myocuta-
neous flap (VRAM) is highly suitable for this purpose. It is relatively 
quick and easy to harvest, has a reliable vascular pedicle over the 
inferior epigastric artery, allows good occlusion of the intrapelvic 
cavity and coverage of skin defects owing to its musculocutane-
ous composition (Fig. 3a.-b.). For preoperative workup, Doppler 
ultrasonographic flow detection of the inferior part of the epigas-
tric artery seems sufficient in our opinion. According to a recent 
meta-analysis, defect coverage with a VRAM flap is superior to its 
alternatives such as gracilis flap or gluteus flap [36]. 

In particular, VRAM flap is suitable for coverage of the excised 
perianal region after Holm’s procedure (extralevatory rectum ex-
tirpation) for rectal cancer. The VRAM flap is also suitable for 
coverage of laterally located abdominal wall defects, with various 
valuable alternatives. In a defect located more cranially, either the 
pedicled latissimus dorsi flap (Fig. 4.) or the transverse rectus ab-
dominis flap (TRAM) with a cranial pedicle is another choice (Fig. 
5.). For the latter, patency of the internal mammary artery must 
be ensured preoperatively. A previous mammary artery coronary 
bypass for example is a contraindication. If a thinner coverage is 
required, there is a vast choice of fasciocutaneous flaps available. 
Particularly, the concept of perforator flaps has greatly expanded 
the versatility of fasciocutaneous flaps, as they are thin, flexible and 
can be harvested with minimal donor morbidity [37]. The body 
surface is crisscrossed by a vascular network extending parallel 
to this surface. This network is nourished by so-called perforator 
vessels protruding from deeper layers perpendicular to the sur-
face network. A skin area sufficiently supplied with blood by one 
perforator is called an „angiosome “. 

If a perforator can be isolated, a corresponding angiosome can be 
harvested as a flap, and either transferred locally, as described in 
the concept of ”propeller flaps” [38–40], or harvested as a free flap, 
with the recipient vessels anastomosed directly to the perforators 
in special cases, or the perforators being dissected proximally until 
the vessel caliber has increased sufficiently for safe anastomosis. 
A common example is the anterolateral thigh flap (ALT), first de-
scribed by Song et al. in 1984 [41] as a free flap. It can be well used 
either as a free or as a pedicled flap for coverage of large full-thick-
ness defects of the abdominal wall [42].

Abdominal wall hernia closure
Large or recurrent abdominal wall hernias represent a great chal-
lenge to the referring surgeon. According to the prevailing opin-
ion, these cases should be treated by insertion of an artificial mesh 
(e.g. prolene; Ethicon, Norderstedt, Germany, or Gore©, G.L. Gore 
GmbH, Putzbrunn, Germany). Despite its stability, artificial ma-
terial has an inherent risk of infection. Especially in areas where 

Robotics in plastic surgery

In microsurgery, the demand for faster anastomoses, lowest possible 
failure rate, and lower vessel diameter is increasing. As the exact-
ness of human movement, vision and tactility is limited, utilization 
of a robotic device is an option to overcome these limitations. Fac-
tors such as human fatigue can be ruled out by robotic surgery, so 
this approach seems to be promising in many aspects. In abdominal 
surgery, robotics is already in widespread use, such as for gastrecto-
my [25], colectomy [26] or aortocaval lymph node dissection [27]. 
Although not routinely implemented in plastic surgery, microsur-
gical anastomoses can be performed significantly faster, at least on 
silicone tubes [28]. Lymphatic anastomosis, particularly in the scale 
of supermicrosurgery, seems highly appropriate to be performed 
with the help of a robotic device, but no systematic literature exists 
to date, describing its benefits or drawbacks. We may look forward 
to the first systematic studies in this field, and be optimistic that a 
new valuable tool is on the horizon particularly in this special field. 

Skin grafts and skin substitutes 
Split- or full-thickness skin grafts are a common method of defect 
coverage if the wound bed is clean and well vascularized. Recent 
scientific advances have offered options in situations of lacking 
donor skin, or of the graft bed being of questionable quality. In 
case of lacking donor skin, the graft can either be extended in size 
by mesh, or meek technique [29], or there are various allogenic or 
xenogenic skin substitute materials available, such as:

•	 TransCytec (newborn human fibroblasts grown on a nylon 
mesh; Advanced Tissue Sciences, La Jolla/CA, U.S.A.) [30],

•	 Integrac (combination of bovine collagen and silicone layer; 
Integra life sciences, Plainsboro MA, USA) [31],

•	 AlloDermc (decellularized cadaver skin; Allergan, Dublin, 
Ireland) [32],

•	 Dermagraftc (neonatal fibroblasts seeded on a polylactic 
matrix; Organogenesis Inc, Canton MA, USA) (33),

•	 Apligrafc (type-I collagen matrix seeded with neonatal fi-
broblasts, with a superficial layer of keratinocytes; Organo-
genesis Inc, Canton MA, USA) [34]. 

Such materials improve the chances of graft take or serve as tem-
porary coverage in case of lacking donor skin. 

fig. 2.  Grade IV lymphedema of the lower extremities: a: Dermolipectomy and split-
thickness skin grafting has already been performed on the distal right lower leg. 
b: Stepwise dermolipectomy and skin grafting is performed - superficial infection 
has occurred that resolved under local antiseptic treatment.
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Post-bariatric plastic surgery
After massive weight loss, cosmetically unpleasing skin laxity often 
remains. While bariatric surgery intended to induce weight loss, 
including procedures such as gastric banding, gastric sleeve resec-
tion, gastric bypass, biliopancreatic diversion and others [54], are 
the domain of abdominal surgery, plastic surgery can offer a vari-
ety of options to correct the shape of the body surface after weight 
loss has taken place. There are various good papers dealing with 
post-bariatric plastic surgery [55–57] but a concise review on this 
topic is beyond the scope of this article. Briefly, body contouring 
procedures comprise brachioplasty, thighplasty, abdominoplasty, 
fully body lifts and mastopexies in various modifications. For de-
tails, we refer to the literature cited above.  

“Emergency plastic surgery “ 
Although most operations in reconstructive surgery are elective, 
there are still more than enough plastic surgery emergency proce-
dures. All vital structures such as nerves of blood vessels require 
immediate coverage to avoid major damage. Skilled plastic sur-
geons are trained to perform a variety of local and free flaps for 
emergency defect coverage. If there is no option for a local flap, 
emergency free flaps may also be performed. If possible, preop-
erative informed patient consent should invlove expansion in the 
surgical course, to provide legal safety for the parties involved. 

New trends and fields in plastic surgery
The concept of the “reconstructive ladder”, according to which 
a defect should be covered by a method as simple as possible, 
and the next reconstructive step should only be undertaken if the 
easier one fails, has been widespread and widely accepted. In the 
mid-90s, however, the concept of the reconstructive elevator was 
first advocated as an alternative [58]. According to this concept, 
defects should be covered by the best, not by the easiest method, 
with overleaping the lower steps of the ladder and sending the el-
evator to the best possible option. With new options in tissue en-
gineering and genetic editing, both the ladder could be extend-
ed by additional steps, and the elevator could stop at additional 
higher or lower floors. 

Attracting residents to plastic surgery
It is becoming more and more difficult to obtain young talented 
staff in the field of surgery. It is well known that surgical training 

complete clean debridement cannot be achieved, or an infected 
mesh had to be removed before, the referring surgeon may seek 
an alternative. Plastic surgery can offer a wide range of treatment 
options with local flaps, which have been in use for several decades 
already, with their efficacy being already well proven. Common 
flaps such as the tensor fasciae latae flap [43], rectus abdominis 
turnover flap [44], external oblique muscle flap [45], rectus fem-
oris muscle flap [46], omentum flap or pedicled latissimus dorsi 
flap can be utilized [47]. A recent study showed that especially in 
hernias with unstable skin coverage, flap closure, either alone or 
in combination with mesh, is superior to mesh closure only [48]. 

Free flaps
If a local or pedicled flap is unavailable, free flaps can be well used 
for abdominal wall defect closure. Several of the flaps cited above 
can also be applied as free flaps, such as tensor fasciae latae flap, 
free anterolateral thigh flap, or free latissimus dorsi flap. Usually, 
the complication rate of the procedure is low [49].  

future PersPectives

Abandoned fields in plastic surgery

Plastic surgery is a quickly developing field that has opened up sev-
eral new fields in the recent decades and years. On the other hand, 
some areas have been left or handed over to other specialties. In 
case of advanced-stage esophageal cancer,  resection and interpo-
sition of the jejunum has been partially abandoned in favour of ra-
diochemotherapy [50, 51]. The same tendency has been noticed for 
advanced oropharyngeal squamous cell carcinoma. Radiochemo-
therapy alone has been advocated more and more frequently as 
equally effective to surgery [52], so that extensive resections and 
subsequent flap coverage is becoming less common. Basal cell car-
cinomas (BCC), either occurring in the head and neck region or 
on the trunk, have undergone resection and flap coverage if nec-
essary, as a standard treatment. 

Recent studies, however, have shown impressive response of ad-
vanced BCCs to vismodegib [53]. The substance is an inhibitor of 
the hedgehog pathway, inhibiting SMO, one of the downstream 
targets thereby blocking gene transcription. Despite these devel-
opments, treatment options for plastic surgeons, including local 
or free flaps after excision, are still huge. 

fig. 3.  Soft tissue defect: a: After abdominoperineal rectum extirpation. b: Defect coverage with a vertical rectus abdominis myocutaneous flap (VRAM).

A B
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mesenchymal ones, taken from the bone marrow (BMSCs) or fat 
(ADSCs), or embryonal stem cells (ECs), however with limited ap-
plication due to ethical reasons. Fat grafting is a widely performed 
procedure with the rationale to bring ADSCs to a certain site and 
to bring them into action there. First, fat is a nearly ideal filling ma-
terial, causing no problems with biocompatibility. The containing 
fraction of ADSCs, optionally enriched by cell-assisted lipotrans-
fer (CAL), is in use more and more actively for low-invasive breast 
augmentation [65]. Promising initial attempts have also been made 
in the field of bone [66] and cartilage reconstruction [67]. Growth 
factors such as BMP-2 and TGF-β have been shown to be essential 
to drive the ADSCs into the respective lineage. Thorough further 
research is still required in this fast-developing field to selectively 
turn ASCs into the desired lineage. Ischemic limb ulcerations make 
the plastic surgeon face a serious challenge, as most surgical op-
tions such as local or free flaps fail in this situation. In addition to 
skin grafts as the usual last option, fat transfer has been shown to 
be beneficial in these situations, both with respect to local wound 
healing and improved limb perfusion [68, 69].

Cutting-edge research topics in plastic surgery
In addition to stem cell therapy and tissue engineering, there are 
countless more cutting-edge scientific attempts in plastic surgery. 
Application of nanotechnology, to create nerve sensing in a myoe-
lectric prosthesis, e.g. [70], is one of them, while machine learn-
ing and artificial intelligence is another. Details would exceed the 
scope of this review here, but stunning results may be expected in 
the future. The clustered regularly interspaced short palindromic 
repeats (CRISPR) system, first described in 2013 [71], has been 
found as a breakthrough in genome editing ex vivo and in vivo. 
By custom-designed single guide RNA (sgRNA), any sequence of 
the genome can be targeted and then cut and edited by Cas9, the 
genomic scissor [72]. This can either be used for gene knockout or 
sequence re-writing. Furthermore, this system can also serve for 
transcriptional activation or inhibition. Although still in the ex-
perimental state, various applications of CRISPR can be conceived 
both in abdominal and plastic surgery. For example, xenografts 
from the pig could be depleted of porcine viruses or immunogenic 
epitopes [73]. Autogenic tissue grafts, such as local or free flaps, 
could be genetically modified to improve wound healing or bone 
consolidation [74]. Wound healing, an issue that concerns both 
abdominal and plastic surgery, is influenced by various cytokines 
and mediators. Transcription of genes that accelerate wound heal-
ing, such as vascular endothelial growth factor and platelet-derived 
growth factor could be enhanced, and studies investigating this 
issue are already ongoing [75].

suMMAry

Plastic surgery is a fast-evolving field, overlapping general and 
abdominal surgery in many points, such as hernia repair, defect 
coverage, lymphatic surgery and peripheral nerve repair. Plastic 
surgeons are further active in basic research, involving stem cell 
therapy, tumor biology, besides many other fields, and cooperation 
between these two specialties will bring fruitful results for patient 
care and scientific progress. 

is time-consuming and exhausting for residents, and several pub-
lications have dealt with its negative aspects such as residents´ 
dissatisfaction and burnout [59, 60]. However, awareness of these 
issues has increased, and a lot has already changed for the better. 
In the view of the authors, plastic surgery residency is still a good 
choice for young doctors and the beginning of their career for var-
ious reasons: plastic surgery itself is a young, fast-evolving field, 
both clinically and scientifically. Many of its clinical advances, such 
as perforator flaps, limb transplantations or stem cell application, 
and its development seem to be far away from an end. Microsur-
gery is still in its development phase, with the use of robotics or 
without, and it is a fascinating field to deal with. It is still a com-
petitive field, but with a general lack of applicants in surgery, job 
opportunities in plastic surgery have become better. Research in 
the field of stem cell therapies and tissue engineering [61–63] is 
fast evolving, offering additional career chances and satisfaction 
in plastic surgery. 

Stem cells in plastic surgery
Stem cells have been increasingly advocated in various sub-fields 
of plastic surgery, both reconstructive and aesthetic, during the 
recent years [64]. There are various types of stem cells, either adult 

fig 4.  Presternal defect coverage with right-sided latissimus dorsi myocutaneous flap and 
split-thickness skin graft

fig. 5.  Secondary presternal defect coverage in the same patient after flap failure by 
transverse myocutaneous rectus abdominis flap (TRAM) – donor site is closed in the 
fashion of abdominoplasty with umbilical re-insertion.
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