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EDITORIAL

Editorial

Dear readers,

Despite the recent hot summer days and
uncertain pandemic situation in Europe
and over the world, the publishing activ-
ity of Acta Chirurgiae Plasticae is contin-
uing permanently.

The face, and especially the maxillofa-
cial region, is considered to be the dom-
inant mark of a person. This idea rules
both genders - male and female. For
a woman, however, the breast region re-
veals to be of the same value, if not much
more. Excellent esthetic results, such as
minimizing scars and symmetry of recon-
struction etc., contribute to the increas-
ing level of the quality of life of our pa-
tients. Improving satisfaction with facial
or breast region appearance, enhancing
self-esteem, or lowering fear of negative

appearance evaluation may enhance
long-term psychological functioning.

As Prof. Ehrenfeld said: “Good results
originate from experience, experience
originates from bad results” Why to do
it this way? Comparing own results with
those from various other workplaces
by PubMed, Web of Science, Scopus,
Google Scholar etc. may help us in prac-
tical application of the principles of ev-
idence-based medicine. A vast major-
ity of research literature has suggested
remarkable improvement in surgical
outcomes under the guidance of 3D
planning and computer-assisted navi-
gation by better accuracy of surgery and
shorter duration of the operation result-
ing in faster tissue healing, especially in
microvascular free flap reconstructions.

Progress in the medical sciences is
unbelievable and creates an increasing
number of special groups of patients
which were not obvious before, e. g. pa-
tients after solid organ transplantation.
What would be the correct and optimal
management of them?

You can find all these topics and, for
sure, even more in the current issue of
Acta Chirurgiae Plasticae you have now
in your hands.

Have a nice reading!

Prof. Peter Stanko, MD, PhD
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FOURNIER’S GANGRENE SECONDARY TO MALE’S CIRCUMCISION - A CASE REPORT AND REVIEW

doi: 10.48095/ccachp202196

Fournier’s gangrene secondary to
male’s circumcision - a case report and review
of the literature

M. Tripoli, E. Cammarata, A. Cordova
Plastic and Reconstructive Surgery, Department of Surgical, Oncological and Oral Sciences, University of Palermo, Italy

Summary

Background: Fournier's gangrene is necrotizing fasciitis of the genitalia, perineal and perianal region associated with a significant mortality rate.
The potentially fatal disease is caused both by aerobic and anaerobic bacteria and primarily occurs in men. The majority of Fournier's gangrene
cases is idiopathic or derived from perineal and genital skin infections. Early surgical debridement of necrotic tissues and antibiotics are
fundamental. Case: We report a rare case of Fournier’s gangrene of a 57-year-old man secondary to circumcision. The patient presented due to
painful swelling of the scrotum and perineum associated with high-grade fever. The patient received broad-spectrum antibiotics and underwent
immediate surgical debridement; a total of five other debridements were performed during the recovery until the wounds healed. On a second
recovery phase, we performed a penile reconstruction with full thickness skin graft with satisfactory cosmetic and functional results. Conclusion:
FG remains an urgent condition associated with a high mortality rate, requiring immediate treatment. More statistical reports and standard

guidelines are necessary to improve the rate of its survival.

Key words

Fournier’s gangrene — necrotizing fasciitis — penile reconstruction - surgical debridement

Tripoli M., Cammarata E., Cordova A. Fournier’s gangrene secondary to male’s circumcision — a case report and review of the literature. Acta Chir Plast. 2021, 63(3): 96-101.

Introduction

The Fournier's gangrene (FG) was first
reported in 1764 by Bauriene, who de-
scribed a case of scrotal gangrene in
a45-year-old man, an army butcher, that
was due to a traumatic injury in the gen-
ital region and the left thigh from the
horn of an ox, 4 days before the clinical
diagnosis. Bauriene stated that in cases
of scrotal gangrene, radical surgical de-
bridement of all infected and necrotic
tissues is required. The testicles are not
always affected, and in these cases, to
safeguard the male reproductive sys-
tem they must not be resected [1]. How-
ever, the disease was named after Jean-
Alfred Fournier (1832-1914), a Parisian
venereologist, who described a series of
five otherwise healthy young men with
a rapid gangrene of penis and scrotum
without any apparent cause [2]. This dis-
ease is rare, rapidly progressing and po-

tentially fatal necrotizing fasciitis caused
by soft-tissue infections due to a mixture
of aerobic and anaerobic microorgan-
isms. Early recognition of the signs and
symptoms is essential to prevent fatal
consequences, and it consists of several
aggressive surgical debridements of the
necrotized tissue, several surgical irriga-
tions, broad-spectrum intravenous anti-
biotics and early resuscitation.

Case

A 57-year-old man with a medical his-
tory of type 2 diabetes, treatment with
metformin, 500 mg twice a day, pre-
sented to our emergency department
due to pubic, scrotal and perineal swell-
ing; the glans was sutured to the scro-
tal skin with nylon 4-0 stiches, the shaft
was not visible, being covered with scro-
tal skin, and a purulent discharge was
present from the balanopreputial sulcus

(Fig. 1). The patient referred severe pubic
pain and pyrexia with a temperature of
39.5 °C, which had started 3 days ago.
Two weeks prior the presentation, he un-
derwent a circumcision for recurrent bal-
anoposthitis at an urology clinic external
to the hospital. Following the operation,
the patient described a fever resistant to
the amoxicillin tablets (Fidia Farmaceu-
tici, Italy) with a dose of 1 g twice a day
administrated for 1 week, and worsen-
ing tenderness and induration of the
scrotum. An urgent computer tomog-
raphy (CT) scan revealed subcutaneous
emphysema with a pubic, scrotal and
perineal abscess. The laboratory analy-
sis showed an increased white blood cell
count (18x103%/pL) with neutrophilia and
a higher C-reactive protein level (CRP);
the sequential organ failure assess-
ment (SOFA) score was 2, with < 33.3%
mortality [3], while the FGSI (Fournier’s
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gangrene severity index) was 5, with the
probability of survival 78% [4]. The pa-
tient was subsequently taken to the op-
erative room urgently for scrotal and
pubic exploration under general an-
aesthesia. Skin incision was performed
along the scrotal raphe, abundant puru-
lent fluid immediately flew out from the
scrotum, revealing a necrotizing fascii-
tis involving the scrotal septum, cremas-
ter and dartos muscles, tunica vaginalis
of the right testis and epididymis (Fig. 2).
The shaft of the penis was involved by
pus and detached by the subcutane-
ous tissue. Several irrigations were per-
formed with a mixture of saline solu-
tion and gentamicin sulphate antibiotic.
After removing the scrotal abscess, full
debridement of the necrotic fascia and
subcutaneous tissue was performed;
then the residual portion of the tunica
vaginalis of the right testis was sutured
by a running absorbable 3-0 suture, to
avoid hydrocele. Another longitudi-
nal pubic skin incision was performed,
which exposed the abscess with necrosis
of the Camper's fascia and Scarpa's fas-
cia. After the purulent fluid removal and
irrigation, a fistula was noticed between
the pubis and the scrotum. All necrotic
fatty tissue and the superficial fascia in
the tunnel were excised. The culture ob-
tained by the necrotic tissue showed an
infection by Staphyloccocus aureous and
Escherichia coli. An intravenous antibi-
otic treatment was administered with
piperacillin/tazobactam (Mylan, Italy)
in a dose of 4.5 mg 4times a day and
levofloxacin (Fresenius Kabi Italia, Italy)
600 mg, twice a day; then, because of
the appearance of an urticarial reaction,
only linezolid (Fresenius Kabi Italia) was
administrated orally in a dose of 600 mg
twice a day, for other 2 weeks. The pa-
tient returned to the operating room
for another surgical debridement after
2, 4, 8 and 16 days from the first oper-
ation until all nonviable necrotic tissue
was excised. The patient was discharged
from the hospital after 30 days from the
first operation, once the wounds were

Fig. 1. Initial examination shows

a pubic, scrotal and perineal abscess,
and a periglandular purulent
drainage.

healed. After 3 months, the patient un-
derwent a new surgery. Clinically, he
presented a shortened penis with cor-
pora cavernosa entirely covered by the
skin of the scrotum (Fig. 3A, B). The pro-
cedure was performed under general
anaesthesia. The glans was detached
from the scrotum and debridement was
performed to fully expose the corpora
cavernosa surrounded by abundant scar
tissue (Fig. 4). The suspensory ligament

Fig. 2. Fournier's gangrene in the
patient during opening and draining
the scrotum, the perianal area, the
penis, and the anterior abdominal
wall.

of the penis identified after removal of
the fibrous tissue was stretched using
the Z-plasty to increase the outward pro-
jection of the penis. Excess scrotal skin
was removed and sutured to the root of
the penis with 3-0 nylon stitches. Once
the entire body of the penis was ex-
posed, it was covered with a full thick-
ness graft measuring 7 cm in width and
9 cm in length, taken from the abdomi-
nal fold and secured circumferentially to

Fig. 3A, B. The patient after three months from the discharge: corpora
cavernosa appear entirely covered by the skin of the scrotum.

Acta Chir Plast 2021; 63(3): 96-101
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¢ PO, k
Fig. 4. Degloving and debridement
of the entire penis.

the body of the penis with a nylon 5-0
continuous suture (Fig. 5A, B). A bolster
dressing was made to fix the graft to the
recipient area.

After 5 days, the dressing was re-
moved showing a graft take of 90%,
a small necrotic area of the skin was sur-
gically removed and left for healing by
secondary intention. The patient re-
turned home after 2 weeks. The patient
resumed sexual activity after 2 months
after the skin grafting. The aesthetic and
functional result reported by the patient
1 year from the operation was very satis-
factory (Fig. 6A, B).

Discussion

Fournier’s gangrene represents a ne-
crotic fasciitis of genitalia, perineum and
abdominal wall, rapidly progressing and
potentially fatal, due to soft tissue infec-
tion. It is rarely truly idiopathic; however,
recent studies indicate that there is an
underlying aetiology. Colorectal sources
(30-50%), urogenital sources (20-40%),
cutaneous infections (20%) and local
trauma are frequently identified as the
cause of FG [5]. Urogenital factors in-
clude an indwelling catheter, traumatic
catheterization in case of longstand-
ing urethral stricture, urethral calculi,
prostatic biopsy, bladder carcinoma,

R ]

Fig. 5A, B. Placement of the full thickness skin graft harvested from the

abdominal wall, ventral and dorsal view.

epididymitis, balanitis, urinary extrava-
sation, circumcision, vasectomy, inser-
tion of penile prosthesis, penile erosion,
tension-free vaginal tape procedure, hy-
drocele aspiration, delayed rupture of
ileum neobladder, intracavernosal co-
caine injection, and genital piercing, as
well as perineal trauma and human bites
or scratches as sexual trauma. Males are
more affected than females with a ratio
of 10:1, and the age of onset is becom-
ing higher (60-70s) [6]. Metabolic dis-
orders such as diabetes, alcohol abuse,
human immunodeficiency virus and

chronic steroid abuse are often asso-
ciated with FG; these factors decrease
the host immunity, allowing a portal of
entry for aerobic and anaerobic micro-
organisms into the perineum, scrotum
or penis, which start a rapid multiplica-
tion and spread of infection. Because
of its rarity, most of the limited knowl-
edge about FG derives from case reports
and retrospective studies with small-size
samples. In many cases, literature re-
ports no identifiable source. These find-
ings can be explained by the retrospec-
tive non-multicentre studies limitation,

Fig. 6A, B. Result after 1 year from the surgery.
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with a potential source of bias patients
that were transferred to the plastic sur-
gery department from other hospitals in
advanced stage. According to literature,
the most commonly isolated aerobic mi-
croorganisms include Escherichia coli,
Pseudomonas aeruginosa, Enterococcus
faecalis, Klebsiella pneumonia, Strepto-
coccus agalactiae, and Proteus, while the
most commonly isolated anaerobic mi-
croorganism are Stafylococcus aureous
and Bacteroides fragilis. The mean num-
ber of debridement is 3.3 (range 1-4) [7].

The clinical features of FG include sud-
den scrotal pain and swelling associ-
ated with systemic features such as fever
> 38 °C [8]. Purulent discharge and area
of necrosis, acute renal impairment, an-
uria, poor hygienic conditions, and ne-
crotic tissue involving the external geni-
talia are common associated conditions
at the clinical examination [9].

The diagnosis of FG is primarily based
on clinical findings. The infected area is
swollen, dusky and covered with mac-
erated skin and presents with a charac-
teristic feculent odour, attributed to the
role of anaerobes in the infection. Sys-
temic signs may be pronounced, usually
out of proportion to the local extent of
the disease. In those with severe clinical
presentation, progression of the gangre-
nous process to malodorous drainage
and sloughing in affected sites results
in the deterioration of patient’s over-
all condition. Crepitus of the inflamed
tissues is a common feature due to the
presence of gas-forming organisms. As
the subcutaneous inflammation wors-
ens, necrosis and suppuration of sub-
cutaneous tissues progresses to exten-
sive necrosis. FG tends to spread along
the fascial planes. Infection arising from
the anal triangle can spread along the
Colles fascia (superficial perineal fas-
cia) and progresses anteriorly along the
Dartos fascia to involve the scrotum and
penis. It can also pass superiorly along
the Scarpa fascia to involve the ante-
rior abdominal wall. The Colles fascia is
attached laterally to the pubic rami and

fascia lata, and to the urogenital dia-
phragm posteriorly, thereby limiting the
spread of infection in these directions. If
the Colles fascia is interrupted, the infec-
tion can spread to the ischiorectal fossa
and subsequently to the buttocks and
thighs. Infection originating from the
urogenital triangle, urethra, or periure-
thral glands can involve the Buck fascia,
which initially limits infection to the ven-
tral aspect of the penis. If the infection is
not initially treated and the Buck fascia is
penetrated, the infection may progress
along the Colles and Dartos fasciae.

Patients can rapidly deteriorate as
sepsis and multiorgan failure, the most
common cause of death in these cases,
develop [10]. FGSI is recommended
to assess the mortality risk of FG. De-
scribed by Laor et al in 1995 [4], by mod-
ifying the acute physiology and chronic
health evaluation scale to assign a nu-
merical score to 9 parameters that pre-
dicted the severity and outcome of FG.
FGSI was obtained by combining admis-
sion physiological (temperature, heart
and respiratory rates) and laboratory pa-
rameters (white blood count, serum so-
dium, potassium, creatinine and venous
bicarbonate). With FGSI > 9, the prob-
ability of death is 75%, and when the
score is < 9, the probability of survival
is 78%. Other factors such as the dura-
tion of symptoms before hospital admis-
sion, extent of body surface area, num-
ber of surgical debridements, additional
surgical manoeuvres (supra-pubic cath-
eterization or colostomy), and microbio-
logical cultures did not show significant
differences [11].

Although the diagnosis of FG is most
commonly made clinically, CT can be
valuable in patients in whom the diag-
nosis is unclear or the extent of the dis-
ease is difficult to discern. CT has greater
specificity for evaluating disease extent
than does radiography or ultrasound
(US). The CT features of FG include soft-
tissue thickening and inflammation,
asymmetric fascial thickening, fluid col-
lection or abscess, fat stranding around

the involved structures, and subcutane-
ous emphysema. Post treatment follow-
up CT is valuable in assessing for the im-
provement or worsening of the disease
to determine if additional therapy or sur-
gery is needed. US is also useful in differ-
entiating FG from inguinoscrotal incar-
cerated hernia; in the latter condition,
gas is observed in the obstructed bowel
lumen, away from the scrotal wall. US is
superior to radiography since the scro-
tal content can be examined along with
Doppler blood flow. Soft-tissue air is also
more obvious at US than at radiography.
Again, CT is superior to both US and ra-
diography in demonstrating FG, its ex-
tent, and its underlying causes [12]. The
management consists of urgent patient
resuscitation, broad-spectrum antibi-
otic therapy, and surgical debridement.
Parenteral broad-spectrum antibiotics
are required, the therapy includes triple
treatment with third-generation ceph-
alosporins or aminoglycosides, penicil-
lin and metronidazol and is adjusted ac-
cording to the result of the cultures. In
severe forms of the disease, antibiot-
ics from the class of carbapenems are
included in the complex processes of
the antibacterial therapy [13]. Early sur-
gical debridement is always recom-
mended where necrotic tissue must be
performed until the wound bed is clean.
The use of adjunctive therapies such as
hyperbaric oxygen therapy (HBOT) and
vacuum assisted closure are supported
in some aspects of the literature and dis-
puted in others. HBOT has bactericide
and bacteriostatic effects on anaerobic
pathogens; in particular, it also improves
bacterial lysis by leukocytes and stimu-
lates collagen formation and superox-
ide dismutase with tissue survival. Some
authors have reported a lower range of
mortality for the patients who undergo
HBOT, approx. 17.6 vs. 16-30% without
HBOT [14].

Once the infection has been treated,
there is a necessity of the reconstruc-
tion of the surgical wounds with the
best functional and cosmetic results

Acta Chir Plast 2021; 63(3): 96-101
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and minimal morbidity possible. The
options include healing by second-
ary intention, primary closure or recon-
structive procedures with skin grafts or
flaps. The skin grafting is the most pop-
ular surgical option; its advantages in-
clude a simple one-stage procedure
and low donor site morbidity as well as
the possibility to cover large areas with
reasonable functional and cosmetic re-
sults [15]. Donor areas also include the
abdominal inferior fold, inguinal fold
for full thickness skin graft, anterior as-
pect of the thigh and scrotum for split
thickness skin graft; however, this tech-
nique should only be performed in case
of healthy scrotal wound bed or chronic
scrotal pain. Discomfort is often re-
ported in case of using this area. The scar
contraction of the graft could be prob-
lematic and may limit reconstruction of
larger defects. There is also a risk of graft
loss due to hematoma, shearing or in-
fection. Full thickness skin graft is often
used in penile reconstruction for its min-
imal contraction compared to thin skin
grafts and it does not appear to interfere
with sexual and erectile function. Per-
ineal and perianal areas often present
reconstructive challenges due to the risk
of faecal and urine contamination, tissue
maceration and trauma. For this reason,
the reconstruction with split-thickness
skin grafts is frequently impaired, mak-
ing them useful options for small defects
only [16-17].

Flap reconstruction has been re-
ported for covering defects larger than
half the area of the scrotum or extend-
ing beyond it. It has been reported in
early stage reconstruction and repre-
sent an ideal option to cover the tes-
tes [18]. The flaps provide more durable
protection, without relying on granula-
tion tissue. These procedures are techni-
cally more complex and require a longer
surgery time and they are associated
with higher morbidity. Local advance-
ment flaps, myocutaneous and fasci-
ocutaneous flaps are often described.
Scrotal flaps are an ideal option for small

defect reconstruction, with low donor
site morbidity and significant aesthetic
results. They can also be used for penile
and perineal reconstruction due to the
scrotal skin extensibility [19]. Among
fasciocutaneous type flaps, the medial
thigh flap is frequently harvested for
the scrotal reconstruction. Described
by Hallock [20], it is based on the com-
municating suprafascial vascular plexus
of the medial thigh. With its dimension
of up to 9 x 20 cm, it provides a good
aesthetic result with primary donor site
closure. The anterolateral thigh flap is
an ideal option for medium and large
perineal, penile, anal and scrotal de-
fects. The flap is based on the descend-
ing branch of the lateral femoral circum-
flex artery; the pliability of the tissue,
the primary closure of the donor site,
and the satisfactory aesthetic results are
the main advantages of this type of re-
construction. In case of extensive de-
fects, a pedicled deep inferior epigastric
perforator is indicated, although its in-
dications in male genital reconstruction
are limited by its bulkiness [21]. In case
of urethral defects, usually a full-thick-
ness skin graft or an oral mucosa graft
is considered.

Conclusion
FG is an urological emergency with
a high mortality rate despite advances in
the medical and surgical fields. The early
recognition and immediate surgical in-
tervention appears mandatory to face
the aggressive nature of the infection.
It requires a high clinical level of suspi-
cion, combined with the knowledge of
anatomy, risk factors, and aetiology for
an accurate diagnosis. Although FG re-
mains a clinical diagnosis, relevant lab-
oratory and radiography investigations
can serve as useful adjuncts to expedite
surgical management, hemodynamic
resuscitation, and antibiotic administra-
tion [22].

The gold standard of treatment seems
to be the triad: intravenous fluid resus-
citation, emergency surgical debride-

ment, and broad-spectrum intravenous
antibiotics [23]. The individual charac-
teristics of the defect, patient preference
and surgeon experience must be con-
sidered to choose the ideal option of re-
construction, which includes technically
rapid and simple procedures such as
skin grafting with lower donor site mor-
bidity, associated, however, with less
satisfactory aesthetic results, fasciocuta-
neous or perforatos flaps, which proba-
bly provide better testicular protection
with lower incidence of contracture and
higher quality of cover. These surgical
procedures are technically more com-
plex, and they are associated with higher
donor-site morbidity; furthermore, due
to its bulkiness, other operations could
be necessary to improve the aesthetic
results [24]. FG remains an urgent con-
dition associated with a high mortal-
ity rate, requiring immediate treatment.
More statistical reports and standard
guidelines are necessary to improve the
rate of survival.
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Summary

Introduction: Great advancements in solid organ transplantation (SOT) have allowed patients to have better chances to survive longer and enjoy
a quality life after surgery. This increasing number of SOTs and improved long-term survival rates lead to an increasing demand for plastic, esthetic
and reconstructive breast procedures. Material and methods: A literature search following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines and using searching terms related to esthetic and reconstructive breast surgery was conducted across
three databases: PubMed, Scopus and Google Scholar. Included articles were analyzed to extract data points of interest including patient age, type
of surgery, organ transplanted, underlying conditions associated with organ transplantation, follow-up, immunosuppressive drugs and their side
effects, perioperative management and complications related to the breast plastic procedures in SOT recipients. Results: A total of 1,298 articles
were retrieved from the mentioned electronic databases. Eight full articles were finally included in this systematic review. In these articles, a total
of 41 cases of breast plastic surgery after solid organ transplantation were reported. Procedures were esthetic in nature in 26.83% of cases
(11 0f 41 cases) and reconstructive in 73.17% of them (30 of 41 cases). No deaths were reported. Conclusions: Although estheticand reconstructive
breast surgery could be performed safely in SOT recipients, the dosage of immunosuppression and patient's overall health status with regard
to the length and extent of the planned procedure should always be taken into account. From the literature data analysis, it is not possible to
draw a statistical conclusion that the complication rate of surgery in immunosuppressed post-transplant patients is the same as in normal, not
immunosuppressed population. Further and more valid clinical studies are warranted.

Key words
plastic surgery — breast augmentation — breast reduction — breast reconstruction - solid organ transplantation - transplant patient — immuno-
suppressive therapy.

Basso RB, Salto ME., Mayer HF. Reconstructive and esthetic breast surgery after solid organ transplantation - a systematic review, proposal of a novel protocol and
case presentations. Acta Chir Plast. 2021, 63(3): 102-112.

Introduction

Great advancements in solid organ
transplantation (SOT) have allowed pa-
tients to have better chances to sur-
vive longer and enjoy a quality life after
surgery. The number of organ trans-
plant recipients all around the world
has risen annually, with a 7.25% over-
all increase between 2015 and 2017 [1].
This increasing number of SOTs and im-
proved long-term survival rates lead to
an increasing demand for plastic, es-
thetic and reconstructive procedures.
Furthermore, improved surgical tech-

niques and the development of immu-
nosuppressive agents have also fueled
this trend [2,3]. Nevertheless, the use of
immunosuppressive agents in patients
undergoing esthetic and reconstructive
surgeries might result in more compli-
cations if compared to patients who are
not treated with these drugs [4]. These
problems require special attention and
should not be underestimated.

Studies on reconstructive and es-
thetic plastic breast surgery in SOT re-
cipients seems scanty. In this study,
a systematic literature review with

summarized outcomes from the avail-
able studies is presented. On the other
hand, there is no protocol to define spe-
cific precautions when performing gen-
eral esthetic and reconstructive surgery
on transplant organ recipients. There-
fore, we summarized special consider-
ations regarding immunosuppressive
therapy as well as perioperative man-
agement when performing breast pro-
cedures presenting a novel protocol.
Representative cases of breast plastic
surgery in transplant recipients are also
presented.
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Material and methods
In January 2020, a literature search
was conducted across three databases
using the Preferred Reporting Items for
Systematic Reviews and Meta-Analy-
ses (PRISMA). PubMed, Scopus, Google
Scholar were systematically used search-
ing the following terms: "allotransplan-
tation", "solid organ transplant’, "organ
transplantation", "transplant recipient”,
reconstructive surgi-

"plastic surgery",
cal procedures", "breast cancer",
tectomy’, "breast surgery", "breast re-
duction', "breast augmentation®, "breast

", "mammoplasty" and

mas-

reconstruction”,
"mastopexy".

The inclusion criteria were limited
to articles with clinical data of esthetic
and reconstructive breast surgery in
SOT patients with detailed description
of reported cases. Articles that were not
written in English were excluded. Two
researchers carefully scrutinized to de-
termine which of these articles were rel-
evant to the study and evaluated with
respect to the inclusion criteria, and any
disagreements were resolved through
consensus with a third reviewer. Refer-
ences from included articles were also
examined for additional studies of inter-
est. Fig. 1 illustrates the complete search
process that followed the PRISMA guide-
lines [5].

Included articles were then analyzed
to extract data points of interest includ-
ing patient age, type of surgery, organ
transplanted, underlying conditions as-
sociated with organ transplantation, fol-
low-up, immunosuppressive drugs and
their side effects, perioperative man-
agement and complications related to
the breast plastic procedures in SOT
recipients.

Results

Bibliographic search

A total of 1,298 articles were retrieved
from the mentioned electronic da-
tabases. Duplicated studies and ab-
stracts not-related to our search were
removed resulting in 111 citations full-

Google Scholar

Identification

records after duplicates
removed (N =1,275)

v

records screened
(N=1,275)

l

full-text articles reviewed
for eligibility (N=111)

l

studies included in
qualitative synthesis
(N=28)

Screening

Eligibility

el
[}
el
=
v
5

R

Pubmed Scopus

records identified through database searching (N = 1,298)

abstracts excluded (N = 1,164)

full papers excluded (N = 103)

—_

- non-English language

- non-reported cases of breast
surgery in SOT recipient

- surveys

- mastectomy without
reconstruction

Fig. 1. PRISMA flow diagram depicting the flow of information through the
different phases of our systematic review.
PRISMA - Preferred Reporting Items for Systematic Reviews and Meta-analyses

text for review. Eight full articles were fi-
nally included in this systematic review
based on the described search strategy.
In these articles, a total of 41 cases of
breast plastic surgery after solid organ
transplantation were reported. Those
represented more than one surgery in
cases that required a second stage re-
construction. The average patient age
was 41.9 years (range 15-65 years).
The time after SOT until breast surgery
ranged from 16 months to 25 years (av-
erage time 7.26 years). The procedures
were esthetic in nature in 26.83% of
cases (11 of 41 cases) and reconstructive
in 73.17% of them (30 of 41 cases). The
most frequent SOT involved was kidney
transplantation with 41.46%. The per-
centage of heart transplants, pancreas
transplants, lung transplants and liver
transplants were 17.07%, 9.75%, 2.43%
and 7.31% respectively. Twenty-two per-
cent of SOT involved were not described.
Minor complications were detected in
13 cases (31.7%), while in two opportu-
nities major surgical complications re-

quired returning to the operating room
(4.88%). No death was reported. The re-
sults are summarized in Tab. 1.

Immunosuppressive drugs
Common adverse effects of immuno-
suppressants are well documented and
include metabolic side effects, toxicities
and infectious complications. Those are
described in Tab. 2. Current standardi-
zation of immunosuppressive protocols
helps to predict the susceptibility to in-
fection and impairment of wound heal-
ing [6].

The type, dose, and long-term dura-
tion of immunosuppressive agents uti-
lized to prevent graft rejection after
transplantation have all been shown to
affect the risk of cancer development
without identification of an individual
agent in cancer outcomes since a variety
of drugs are needed during any stage
for prevention of organ rejection [7]. It
is possibly related to chronic inflamma-
tion and weakness of cellular immune
responses.
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Steroids

These drugs are known to inhibit all
phases of wound healing, wound con-
traction, collagen deposition, epithe-
lialization. This effect is due to their in-
terruption of the normal inflammatory
response. Glucocorticoids lower the
levels of transforming growth factor-B
(TGF-B) and insulin-like growth factor-1
(IGF-1) in wounds. Both growth factors
are necessary in the inflammatory cas-
cade leading to collagen synthesis. The
resulting inhibitory effects affect wound
healing, delay of recovered wound ten-
sile strength and increase friability of the
skin and superficial blood vessels carry-
ing important surgical implications [8].

Steroids are associated not only
with delayed wound healing and in-
creased risk of infection but also with
a large number of side effects such as
hypertension, hyperglycemia, hyper-
lipidemia, obesity, effects on bone me-
tabolism, weight gain, eye disorders,
Cushing’s syndrome depending on the
timing of administration [4,6,8].

The elimination of steroids or doses
< 10mg/day in the post-transplant im-
munosuppression regimen has greatly
contributed to improved physical ap-
pearance and better wound healing in
these patients. If corticosteroids are nec-
essary during the postoperative period,
they should be administered three or
more days after wound healing to reduce
inhibitory effects on wound healing [4].

Some patients still require chronic
low-dose steroids. Receiving their usual
dose of corticosteroids instead of a stress
dose plays a significant role in reduc-
ing side effects related to wound break-
down, psychiatric disturbances, and
blood sugar control in elective surgery
[9]. If any signs of adrenal insufficiency
appear as a long-term consequence of
corticosteroid therapy, steroid replace-
ment giving low peak doses every 8 h
and tapering to baseline over a short pe-
riod of time, such as 1-3 days is recom-
mended to mimic the physiologic re-
sponse to stress [9].

The timing of esthetic breast surgery
procedures relative to the transplant
procedure itselfis critical. All elective sur-
gical procedures should be postponed
during any interval requiring reintro-
duction or increased dose of steroids.
Papadopoulos et al reported a series
of 41 transplant recipients undergo-
ing plastic surgery procedures. In their
series, only patients undergoing plas-
tic surgery procedures early after trans-
plantation experienced an increased
morbidity [2]. It is advised that mean
elapsed time after transplant should be
more than 6 months for elective cases
to prevent graft rejection trying to avoid
acute rejection episodes [9].

An univariate analysis was performed
by Sbitany et al to assess the correlation
between the various immunosuppres-
sive medications and the frequency of
any complication in microvascular free
tissue transfer. This analysis illustrates
a statistically significant association be-
tween prednisone and complications
we mentioned before, but no statisti-
cally significant associations of other
drugs were found [9].

Cyclosporine

Cyclosporine-treated patients more
often experience cosmetic side effects
such as acne, hirsutism and gingival hy-
perplasia, whereas gastrointestinal com-
plications and neurotoxic effects are
more frequent in tacrolimus-treated pa-
tients. Gigantomastia and breast lumps
have also been described in a kidney
transplant recipient. Rolles and Calne
were the first to describe breast lumps
after receiving an allograft under cy-
closporine A treatment in 1980 [10,11].
Switching from cyclosporine to tacroli-
mus after an early evaluation of hor-
mones and a breast ultrasound was
found to be effective not only to prevent
the progression of nodules but also dis-
appearance of lumps avoiding the need
for breast surgery [12]. Cyclosporine
A has no proven effect in the process of
wound healing [13].

Sirolimus

Special attention for plastic surgeons
is warranted in the subpopulation of
transplant patients who are maintained
on sirolimus. This drug, reserved for pa-
tients who do not tolerate other immu-
nosuppressive agents, is a well-known
inhibitor of fibroblast and cell prolifer-
ation. The potential effects of sirolimus
on inhibition of wound healing, which
are seen in some patients, are due to
the drug’s blockage of the response to
interleukin-2 [14]. The use of sirolimus
might be a relative contraindication to
esthetic surgery. Its use has been related
to a high rate of wound complications
when compared to tacrolimus despite
lowering the administered dose [15].
The transplant team should evaluate
switching sirolimus to an alternate med-
ication during the perioperative time.
Awareness of the altered pathophysi-
ology and special requirements of the
immunosuppressed host will prompt
the surgeon to modify the treatment
plans accordingly to achieve a success-
ful outcome with a minimal incidence of
complications.

Mycophenolate mofetil (MMF)
MMF has a high rate of gastrointesti-
nal complications and leukopenia and
is commonly associated with headache
and fatigue [16]. As sirolimus, the use
of MMF may be a relative contraindica-
tion to esthetic surgical procedures. In
a retrospective study, MMF was found to
cause more wound infection and non-
infectious wound complications when
compared to azathioprine in kidney re-
cipients [17].

Azathioprine

Azathioprine is a purine analogue prod-
rug that requires enzyme action to con-
vert into active compounds. As cyclo-
sporine, azathioprine has no proven
effect in the process of wound heal-
ing [2]. Other side effects related to this
drug are leukopenia, gastrointestinal
disturbances or elevated liver function
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Tab. 1. Characteristics of studies comparing breast procedures outcomes for solid organ transplantation.

Pa- First Age Surgery Reason for Reason for Years Solid Medica- Complica- Treat-
tient author years mastectomy  transplant after organ tion tion ment
year trans-
plant
1 Cerveli 41 breast reduction giganto-  end-stage renal 7 kidney CsA N/A N/A
[1111999 mastia disease
and breast
lumps
2 Lee[31] N/A free TRAM N/A N/A N/A kidney ~CsA/pred intraop- N/A
2008 erative
arterial
thrombosis
3 Lee[31] N/A free TRAM N/A N/A N/A kidney  CsA/pred N/A N/A
2008
4 Lee[31] N/A DIEP N/A N/A N/A heart Tac N/A N/A
2008
5 Shi[37] 15 bilateral reduction N/A N/A 1 year heart pred/CsA/ N/A N/A
2014 mammoplasty 5 months MMF
6 Koonce N/A bilateral tissue invasive familial idio- 1 year lung N/A cellulitis  antibiot-
[23] 2015 expander lobular pathic pulmo- 5 months ics
carcinoma nary fibrosis
7 Koonce N/A bilateral tis- invasive dilated cardio- N/A heart N/A N/A N/A
[23] 2015 sue expander ductal myopathy from
with alloderm carcinoma adriamycin
8 Koonce N/A bilateral LDMF invasive congestive N/A heart N/A N/A N/A
[23] 2015 ductal cardiomyopathy
carcinoma
9 Koonce N/A bilateral LDMF with  family his- radiation N/A heart N/A delayed  second
[23] 2015 tissue expander tory/in- for Hodgkin healing of intention
creased risk lymphoma mastec-  wound
tomy flap healing
10 Koonce N/A bilateral permanent invasive cardiomyopathy 25 heart N/A N/A N/A
[23] 2015 implant with strattice ~ ductal from tocolytic
and alloderm carcinoma drug
11 Koonce N/A  LDMF with tissue invasive Budd Chiari 4 liver N/A mastec- N/A
[23] 2015 expander ductal tomy
carcinoma skin flap
necrosis
12 Koonce N/A immediate perma- ductal carci- primary biliary N/A liver N/A no N/A
[23] 2015 nent implant noma in situ cirrhosis
13 Koonce 46 bilateral tissue invasive insulin-de- 4 pancreas N/A grade Ill/ N/A
[23] 2015 expander with ductal pendent IV capsular
alloderm carcinoma diabetes mellitus contracture
14 Koonce N/A bilateral tissue family his-  end-stage renal N/A kidney/ N/A N/A N/A
[23] 2015 expander tory/in- disease pancreas
creased risk
15 Koonce N/A  LDMF with tissue invasive  end-stage renal 10 kidney/ N/A N/A N/A
[23] 2015 expander ductal disease pancreas
carcinoma
16 Koonce N/A bilateral tissue invasive  end-stage renal N/A kidney N/A infected N/A
[23] 2015 expander ductal disease expander
carcinoma
17 Koonce N/A bilateral tissue invasive  end-stage renal N/A kidney N/A N/A N/A
[23] 2015 expander ductal disease
carcinoma
18 Koonce N/A bilateral tissue invasive polycystic N/A kidney N/A N/A N/A
[23] 2015 expander lobular kidney disease
carcinoma
19 Koonce N/A lefttissue expander/ invasive focal segmen- N/A kidney N/A N/A N/A
[23] 2015 right tissue expander ductal car- tal glomerulo-
with alloderm cinoma/ sclerosis
ductal carci-
noma in situ
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Koonce
[23] 2015

Koonce
[23] 2015

Koonce
[23] 2015

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40]2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zellner
[40] 2016

Zell-
ner [40]
2016

Zellner
[40] 2016

Zellner
[40] 2016
Basic-Ju-

kic [29]

2018

Basic-Ju-
kic [29]
2018

Ozkan
[39] 2018

Ozkan
[39] 2018

Pan [40]
1997

N/A

N/A

N/A

46

50

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

36

52

48

46

28

bilateral tissue
expander with
alloderm

bilateral tissue ex-

pander with alloderm noma in situ

free TRAM

bilateral TRAM after
bilateral mastectomy

tissue expander
placement after
mastectomy

minor revision of
breast reconstruction

minor revi-
sion of breast
reconstruction

minor revision of
breast reconstruction

free flap
reconstruction

breast reconstruction

implant
reconstruction

reduction
mammaplasty

reduction
mammaplasty

reduction
mammaplasty

reduction
mammaplasty

reduction
mammaplasty

breast augmentation

breast reconstruction
after mastectomy

reduction
mammaplasty

reduction
mammaplasty

reduction
mammaplasty

invasive
ductal
carcinoma

tubular
interstitial disease

ductal carci- chronic glomeru-

ductal carci-
noma in situ

N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A

N/A

N/A

N/A
N/A

giganto-
mastia and

breast lumps

lonephritis

reflux
nephropathy
nonischemic
cardiomyopathy

diabetes mellitus

diabetes mellitus

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A

N/A

N/A

N/A
N/A

end-stage renal
disease

18

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A

4 years

N/A

2 years
N/A

3 years

kidney N/A left par- N/A
tial nipple
necrosis

kidney N/A cellulitis N/A

kidney N/A  abdominal  N/A
seroma
heart CsA/MMF fat necro- TRAM re-
sis/ventral vision /
hernia VHR
kidney x 2 MMF/tac/ postoper. hospital-
pred hypoxia ized x 2
days
kid-  CsA/pred/ bilateral hematoma
ney and MMF hemato- evacua-

pancreas mas tion
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A

kidney  basilixi- renal allo- conserv-
mab/tac/  graft re- ative
MMEF/ jection  treatment

pred 6 months

later

kidney  basilixi-  renalal- conserv-
mab/CsA/  lograft ative
MMF/pred rejection treatment

liver pred/tac/ N/A N/A
MMF
kidney pred/tac/ N/A N/A
MMF
kidney pred/CsA/ no N/A
aza

aza - azathioprine, CsA - cyclosporine A, DIEP — deep inferior epigastric perforators, LDMF - latissimus dorsi myocutaneous flap, mepred -
meprednisone, MMF — mycofenolate, N/A — not available, pred — prednisone, tac — tacrolimus, TRAM - transverse rectus myocutaneous,
VHR - ventral hernia repair
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Tab. 2. Side effects of drugs in chronic immunosuppression.

Drug Mechanism Side effects Metabolic  Digestive Hematologic Skin side
of action concern- effects effects side effects effects
ing plastic
surgeons
steroids inhibition of ~ delayed hyperten-  nausea/ab- leukocytosis/ acne/
IL-1and IL-6 wound heal- sion/hyper- dominal pain lymphopenia  hirsutism
synthesis;  ing/wound glycemia/ hy-
blocking the infection/ perlipidemia/
proliferation  non-infec- obesity/
of Tcells  tious wound Cushing’s syn-
complications  drome/
osteoporosis
MMF antiprolif- delayed anorexia/ nausea/  leukopenia/ flushed/dry
erativeac- wound heal- hyper- vomiting/ anemia/ skin
tivity to- ing/wound kalemia/ diarrhea/ thrombo-
wardsTand infection/ hyperglyce- abdominal cytopenia/
B cell popu-  non-infec- mia pain pancytopenia
lation; inhibi- tious wound
tion of purine complications
synthesis
cyclosporine  calcineu- non-infec-  hyperglyce- nausea/ bleeding acne/
rininhibi-  tious wound mia/ hyper-  vomiting/ (gums/urine/ hirsutism/
tor; inhibi- ~ complica- uricemia/ diarrhea/ vomit) skin rashes
tion of Tcell tions/breast hyper-cho- abdominal
activation by lumps lesterolemia/ pain
blocking IL-2 hyper-
synthesis and kalemia/
release hypertension
tacrolimus calcineu- N/A hyperglyce- nausea/ anemia/ hypersen-
rin inhibi- mia vomiting/  neutropenia sivity /acne/
tor; inhibi- abdominal Itching/
tion of T cell pain redness
dependent
calcium ac-
tivation and
proliferation
syrolimus mTOR delayed hypocal- nausea/  leukopenia/ acne
inhibitor wound caemia/ hy-  vomiting/ anemia/
healing per-triglyc-  diarrhea/ thrombo-
eridaemia/ abdominal  cytopenia
hyper-cho- pain
lesterolemia/
increased
LDH
azathioprine analog of pu- wound in- anorexia nausea/ leukope- alopecia/
rines; inhibi- fection/ non- vomiting/  nia/ anemia/ skin rashes
tionof Tcell  infectious diarrhea/ thrombo-
proliferation wound com- pancreatitis/ cytopenia/
plications/ cholecystiti/ pancytopenia
breast lumps diverticulitis
basiliximab monoclonal N/A hypertension  nausea/ leukopenia acne
antibody; IL-2 vomiting/
antireceptor diarrhea/
constipation/
abdominal
pain

Toxicity

neurotoxicity

neurotoxicity

nefrotoxicity/
neurotoxic-
ity/ hepato-
toxicity

nefrotoxicity/
neurotoxicity

nefrotoxicity

hepatotox-
icity

neurotoxicity

Other

blurred vi-
sion/
insomnia

joint pain

gingival
hyperplasia

headache/
muscle pain

joint pain/
osteonecro-
sis/ TVP

joint pain/
pneumonitis

joint pain/

hypersen-
sitivity

reactions

IL-2 - interleukin 2, mTOR - serin-threonine kinase, LDH - lactate dehydrogenase, MMF — mycophenolate mofetil, N/A - not available,

TVP - transplant vasculopathy
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Tab. 3. Proposed management protocol for breast plastic surgery in solid organ

transplantation patients.

Preadmission
ist and mastologist

Careful patient selection

Work together with transplant surgeon, organ-specific special-

Avoid combined surgical procedures

Perform procedures 6 or more months after SOT

Thorough preoperative evaluation of SOT patient

Knowledge of immunosuppressive drugs, side effects and

interactions

Sirolimus or MMF might be a relative contraindication

Suspension of steroids or doses < 10 mg/day

Avoid surgery requiring reintroduction or increased dose of

steroids

Reduce immunosuppression dosage to the lowest possible

Preoperative
general population

Antibiotic, stress ulcer and VTE prophylaxis administration as

Antibiotics prophylaxis should be administered 60-120 min.

before incision

Special consideration regarding each solid organ transplant care

Anesthetics considerations on case-by-case basis

Intraoperative

Bupivacaine and ropivacaine are safe if used as local anesthetics

Operative time shorter for a lower surgical stress level

Use of ADM might be a relative contraindication

No contraindication of using silicone breast implant

Closing wound without tension

Postoperative Early mobilization

NSAIDs should be avoided in postoperative pain management

Delay steroid administration by 3 or more days (whenever

possible)

Leave external sutures for at least 3 weeks

ADM - acellular dermal matrix, MMF — mycophenolate mofetil, NSAIDs — non-steroidal
anti-inflammatory drugs, SOT - solid organ transplantation, VTE - venous thrombo-

embolism

tests. The side effects of most common
drugs used in immunosuppressive ther-
apy for SOT recipients that the plastic
surgeon must know are summarized in
Tab. 3.

Management considerations
Anesthesiology

There is no ideal anesthetic for the use in
organ transplant recipients. When per-
forming a non-transplant surgery, perio-
perative anesthetic management in the

majority of recipients is like the standard
practice for any patient. Despite that,
specific considerations should be kept in
mind such as the adverse effects of im-
munosuppressive drugs, its interaction
with anesthetic drugs, the potential of
organ rejection, blood product admin-
istration, as well as the risk and bene-
fits of invasive monitoring in these pa-
tients [9,18]. The indications for invasive
monitoring will be based on other cri-
teria than the presence of immunosup-

pression and the condition after organ
transplantation. Another issue is the im-
portance of keeping the operative time
shorter for a lower surgical stress level
[18,19]. Minimal invasiveness and re-
duced operative time will be essential
for these patients.

Special care must be taken into consid-
eration regarding each SOT case, such as
avoiding non-steroid anti-inflammatory
drugs in kidney transplants recipients
[18]. We suggest working with an expe-
rienced anesthetist who knows phar-
macokinetic and pharmacodynamic in-
teractions among the drugs that the
patients take after transplantation. All of
our patients are managed by anesthesi-
ologists with long experience in working
with this kind of patient. Also, we recom-
mend avoiding long or combined surgi-
cal procedures and guiding patients in
the direction of separating the sessions
or correcting the most desired disorder.

Antibiotic prophylaxis

Transplant recipients have an increased
susceptibility to infection, but the de-
gree of risk is not uniform throughout
the post-transplant period. The risk of
infection is higher during the periods
of greatest immunosuppression. This is
usually during the first 6 months after
transplantation and during acute rejec-
tion episodes. At present, there is no ev-
idence that prolonged antibiotic proph-
ylaxis protocols provide advantages to
preventing infectious complications in
some groups of patients, and could pre-
dispose to infections [20]. A systematic
review compared the use of extended
antibiotics versus single dose prophy-
laxis prior breast surgery with implants
and demonstrated a significantly re-
duced incidence of surgical site infec-
tion with extended prophylactic antibi-
otics (4.6 vs. 11% average infection rate)
especially at “higher risk” group of im-
munosuppressed patients [21]. Since
there is no data suggesting a different
bacteriology of surgical site infections
in these patients, antimicrobial cover-
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age need not to be expanded to include
atypical or opportunistic organisms
[22]. We recommend the same antibi-
otic prophylaxis we use with the general
population.

Wound healing

The risk of wound-healing complica-
tions is higher in transplant patients
maintained on steroids chronically. In
2015, Koonce et al demonstrated non-
delayed wound healing on patients con-
tinuing with immunosuppression drugs
(tacrolimus, azathioprine, prednisone,
cyclosporine, or MMF) despite none of
them were using sirolimus [23]. Surgi-
cal wound dehiscence had a negative
impact on the physical and social func-
tioning, and bodily pain dimensions
of health-related quality of life and on
mental health [24]. The impaired wound
healing and delay in the attainment of
expected wound tensile strength in pa-
tients receiving corticosteroids have im-
portant surgical implications. Closing
the wound without tension is crucial in
transplant patients. It is important to use
suture materials that have prolonged
survival time and to leave sutures, tapes,
or clips in the skin closure for at least
3 weeks since the tensile strength of the
most absorbable suture materials weak-
ens in the time required to obtain ade-
quate strength in the wound [25]. Since
immunosuppressive agents are used in
combinations, their individual potential
for wound complications is difficult to
estimate.

Representative cases

Case 1. A 47-year-old female who un-
derwent a liver transplantation, suf-
fered transplant rejection requiring re-
transplantation 30 years ago due to
glycogenosis type 1 disease at our hos-
pital. She was interested in breast aug-
mentation and was referred to us by the
medical transplant team. Her immuno-
suppressive therapy included tacroli-
mus, mycophenolate mofetil, azathio-
prine, meprednisone (from 20 mg/day

Fig. 2. A 47-year-old female who underwent a liver transplantation was
interested in breast augmentation and was referred to us by the medical
transplant team; A) preoperative anterior view; B) postoperative anterior view
atone year.

to 2 mg/day). In addition, she was re-
ceiving levothyroxine for hypothyroid-
ism and acenocoumarol due to hepatic
thrombosis. The preoperative evaluation
of liver function was close to normal. The
immunosuppressive drugs were rou-
tinely monitored and there was a switch
from anticoagulant to enoxaparin so-
dium injection. She received a preoper-
ative stress dose steroid (hydrocortisone
hemisuccinate 50 mg i.v. prior to the
procedure), and prophylactic antibiotic
(cefazolin). The patient’s perioperative
course was uneventful. After a 4-year-
-follow-up, she had not reported any ab-
normality or complications (Fig. 2).

Case 2. A 59-year old female patient,
a liver transplant recipient 5 years ear-
lier due to autoimmune hepatitis with
the presence of antinuclear antibod-
ies (ANA), was referred to us by a breast
surgeon after performing a right radi-
cal modified mastectomy. No other co-
morbidity was found. Her immunosup-
pressive therapy included tacrolimus,
MMF, meprednisone (from 20 mg/day to
2 mg/day). She received chemotherapy
(cyclophosphamide and doxorubicin),
radiotherapy treatment and the same
immunosuppressive drugs as she had
used before. Her liver function tests were
close to normal. A two-stage implant-
based breast reconstruction was carried
out placing first a 450 cm? breast tissue
expander into a subpectoral pocket.

In order to avoid a painful delayed ex-
pansion process and only after consider-
ing the associated risks, we decided to
start expansions as soon as wound heal-
ing was completed and the surgical scar
looked strong and solid. At week 3, we
started injecting 60 cm® per week, com-
pleting the process 6 weeks later. A sec-
ond stage replacing the expander by the
permanent breast implant and a simul-
taneous contralateral symmetrization
with a silicone breast implant was car-
ried out 5 months later. As the patient
was previously irradiated, she received
a week of antibiotic prophylaxis with tri-
methoprim sulfamethoxazole [26]. She
recovered without any complication
(Fig. 3). As we recommend avoiding long
surgical procedures, the possibility of
long autologous breast reconstruction
was not considered.

Case 3. A 32-year old male patient who
underwent a kidney transplant 5 years
earlier due to end-stage renal disease
and at that time suffering from bilateral
gynecomastia was referred to us by his
nephrologist. No other comorbidity was
found. His immunosuppressive ther-
apy included a triple scheme including
cyclosporine, steroids and aziatropina.
He underwent a bilateral subcutaneous
mastectomy the postoperative recovery
of which was uneventful. During follow-
-up, hypertrophic scarring was detected
in both sides requiring scar revision
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Fig. 3. A 59-year old female patient, a liver transplant recipient 5 years earlier was referred to us by a breast surgeon
after performing right radical modified mastectomy for breast reconstruction; A) preoperative anterior view; B)
postoperative view at 3 months after placing an expander; C) late postoperative view at 1 year after replacing an
expander by the permanent implant and symmetrization with a breast implant.

under local anesthesia without any com-
plications (Fig. 4).

In all of these patients, preoperative
evaluation was carried in strict collab-
oration with the transplant surgery de-
partments. All of our patients received
the usual antibiotics for those proce-
dures despite being transplant recipi-
ents. In all of our patients we used per-
manent sutures in the different layers of
closure. External sutures were avoided,
and when required they were removed
after one month. They were a true chal-
lenge for the entire medical team, where
multidisciplinary work enabled a suc-
cessful end to the all three patients.
A proposed protocol of management is
presented in Tab. 2.

Discussion

As time goes by, transplant recipient pa-
tients have greatly benefited from im-
proved outcomes and a reduced rate
of complications due to substantial ad-
vances within the last decade [3]. The
improved long-term survival rates in
transplant recipient patients has led to
an increased demand for plastic and re-
constructive procedures [2,3].

There is no protocol to define spe-
cific precautions when performing gen-
eral esthetic and reconstructive surgery
on transplant organ recipients. These
considerations are usually independent
of the type of transplant immunosup-

pressed state. When transplant recipi-
ents require non-transplant surgery, im-
mune competence can be altered from
the stress of surgery, acute illness, or
disruption of the regimen by inexperi-
enced providers. A coordinated team-
work between the plastic surgery and
the transplant surgery teams is very im-
portant, since a successful and gratifying
outcome is possible when all the availa-
ble resources are brought to bear in the
care of these complex patients expect-
ing a comparable degree of success fol-
lowing plastic surgery as the remaining
segment of the population [9].

Just case reports, case series or survey-
based studies were found in this system-
atic review, which denotes the need for
studies with less bias and greater valid-
ity. Indeed, plastic surgeons need to de-

sign stronger studies at higher levels
of evidence to reach valid conclusions
on any topic. Nevertheless, case series
and case reports will still be needed for
rare conditions and new technical de-
velopments among other reasons [27].
Another limitation present in this sys-
tematic review is the strong heteroge-
neity between the studies, which did
not make it possible to carry out a quan-
titative analysis by a meta-analysis and
to compare the results.

As expected, reconstructive breast
procedures in SOT patients were much
more frequent than esthetic ones with
the 3/1 ratio (reconstructive/esthetic). In
2016, 1,308 plastic surgeons from all the
world participated in a web-based sur-
vey related to esthetics surgery in SOT
patients. Interestingly, 30% of them per-

Fig. 4. A 32-year old male patient who underwent a kidney transplant and was
suffering from bilateral gynecomastia was referred to us by his nephrologist; A)
a preoperative anterior view; B) postoperative view at 14 months.
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formed esthetic procedure on SOT re-
cipients where 92% of respondents re-
ported no complications [19]. This
conclusion does not correlate with the
percentage of complications reported
by the patient population in this study
(31.7% complications). This is one piece
of evidence that valid data is not avai-
lable to be statistically analyzed.

Breast augmentation is one of the
most popular esthetic surgeries in many
countries including ours [28,29]. There-
fore, no wonder one of our representa-
tive cases was breast augmentation. Al-
though the incidence of breast cancer
in SOT recipients is comparable to that
in the general population, the progno-
sis is generally poor [30]. Cyclosporine-
treated patients often experience cos-
metic side effects such as gynecomastia
which was present in our male kid-
ney transplant patient herein reported
[10,11].

The use of silicone breast implants
for esthetic or reconstructive purposes
is controversial. Basic-Jukic et al sug-
gested an association between silicone
gel and induction of the immunological
response involved in acute allograft re-
jection shortly after breast implant sur-
gery based on two cases [31]. However
further studies with stronger evidence
are needed. On the other hand, accord-
ing to recent statistics from the Amer-
ican Society of Plastic Surgeons, over
85% of all breast reconstructions car-
ried out in the US and other countries
are implant-based [28,32]. Both female
patients, herein presented, underwent
their esthetic and reconstructive proce-
dures with silicone breast implants not
presenting implant-related complica-
tions after 4 years of follow-up.

Reconstructive options after mastec-
tomy may vary depending on the in-
cisions required to perform transplant
surgery; for example, lung transplanta-
tion that requires section of the latissi-
mus dorsi muscle or kidney transplan-
tation with abdominal incision and its
difficulty in using the transverse rec-

tus myocutaneous (TRAM) or deep in-
ferior epigastric perforator (DIEP) flaps.
The convenience of undergoing long re-
constructive microsurgical procedures
should be also carefully taken into ac-
count. Notwithstanding, Lee et al dem-
onstrated in a multicenter retrospective
study that it is safe to perform microsur-
gical procedures in selected transplant
patients [33].

It is supposed that acellular dermal
matrices (ADM), very frequently used
in implant-based breast reconstruc-
tion, should not be recognized as for-
eign body inducing minimal or no host
immune inflammatory response [34].
However, the use of ADM has been re-
ported as a relative contraindication
being immunosuppressed [35]. On the
other hand, ADM-assisted breast recon-
structions are usually linked to a higher
likelihood of infection rate if compared
to breast reconstructions without the
use of ADM [36,37]. Notwithstand-
ing, Koonce et al reported a case using
ADM in bilateral breast reconstruction
after kidney transplantation without any
complications [23]. We suggest not to
use it until further studies with stronger
levels of evidence are available.

The plastic surgeon has an advantage
to manage cases, especially those of es-
thetic nature, through careful patient
selection, investigation of medications,
preoperative anesthesiology consulta-
tions, and patient information for possi-
ble complications. Since esthetic plastic
surgery is elective, there are many op-
portunities to choose the most favorable
timing to perform these procedures [38].
It is critical to ensure that the patient is
far enough in the postoperative course
and is on a stable immunosuppressive
schedule to determine the appropriate
timing for elective surgery. It is advised
that mean elapsed time after transplant
should be more than 6 months for elec-
tive cases to prevent graft rejection try-
ing to avoid acute rejection episodes
[9]. Also, all elective surgeries should be
postponed during any interval requiring

reintroduction or increased dose of ster-
oids. Unfortunately, some cases such as
breast reconstruction following breast
cancer are not elective, and in these
cases the optimization of medication
and care are of paramount importance.

Conclusions

This study represents the first systematic
literature review of esthetic and recon-
structive breast procedures after SOT.
Only case reports, case series or survey-
based studies were found in this review.
However, data analysis revealed several
interesting trends that may aid plastic
surgeons in managing transplant recip-
ient patients.

Although esthetic and reconstruc-
tive breast surgery could be performed
safely in SOT recipients, the dosage of
immunosuppression and patient's over-
all health status with regard to the length
and extent of the planned procedure
should always be taken into account.
Mean elapsed time after transplant
should always be more than 6 months
for elective cases to prevent graft rejec-
tion trying to avoid acute rejection epi-
sodes. From the literature data analysis,
it is not possible to draw a statistical con-
clusion that the complication rate of sur-
gery in immunosuppressed post-trans-
plant patients is the same as in normal,
not immunosuppressed population.
Further and more valid clinical studies
are warranted.
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Summary

Background: Fingertips are the most commonly injured anatomical structures in the upper extremity. The aim of this work is to present our
experience in the management of fingertip injuries. Methods: All patients with fingertip injuries managed by Plastic and Reconstructive Surgery
Division of Hospital General “Dr Manuel Gea Gonzalez” in Mexico from July 2010 to June 2015 were included; their demographic characteristics
were described, as well as patterns of injury and management. Results: A total of 1,265 patients were included in the study, 75% were males. The
mean age of presentation was 20.5 + 16.46 years; the age group most commonly affected was younger than 15 years (46.7%). Right and left-sided
injuries were almost equally prevalent (51 vs. 49%). The most commonly injured fingers were the third (27.2%), and second (25.8%). Eighty-seven
percent of the patients presented with single-digit injuries. Fingertip amputations were the most common type of injury with 620 cases (49%),
followed by simple fingertip lacerations (574 cases, 45%), and nail bed injuries in 71 cases (5.6%). Surgical management was necessary in 95.8%
of the cases. Conclusions: Fingertip injuries remain the most common reason for consultation in hand emergencies. A structured approach for

their treatment is necessary to obtain the best clinical outcomes.
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Background

Fingertips are the most commonly in-
jured anatomical structures of the upper
extremity. Their distal location, wide
range of movement, and lack of protec-
tive structures make them prone to acci-
dents [1]. Over 3 mil. cases are reported
annually in the United States [2]. Infor-
mation regarding their incidence and
prevalence in Mexico is lacking, but sus-
pected to be high.

The fingertips are specialized struc-
tures that contribute to fine motor con-
trol and tactile sensation, they also pos-
sess an esthetic value despite their small
size. Although fingertip injuries do not
represent a risk to a patient’s life, ade-
quate evaluation and management are

necessary to avoid the development of
chronic pain, disability, limitation of so-
cial and work activities, or psychological
stress [3,4].

Management strategies for fingertip
injuries are still debated. International
literature is comprised mainly by retro-
spective, non-comparative studies that
present a wide range of recommenda-
tions: from coverage with semi-occlu-
sive dressings to supermicrosurgical re-
plantation [5].

Most of the published information
comes from developed countries, there-
fore some treatment strategies do not
adjust well to the economic capabili-
ties or sociocultural values of develop-
ing nations [6]. Despite this, reconstruc-

tive strategies in this group of patients
should focus in obtaining a stable skin
envelope, minimization of pain, opti-
mization of healing time, preservation
of sensitivity and length, prevention of
painful neuromas, avoidance of nail de-
formity, decrease in time lost from work,
and providing an acceptable cosmetic
appearance [2].

The “Dr Manuel Gea Gonzalez” Gen-
eral Hospital is a tertiary medical facility
that provides care mostly to low-income
uninsured patients of the southern and
eastern areas of Mexico City, amounting
to a target population of 2.5 mil. people.
It is also recognized as a national referral
center for plastic and hand surgery [7].
The aim of this work is to present our ex-
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perience in the management of finger-
tip injuries.

Methods

A retrospective, cross-sectional study
was performed to identify the preva-
lence of fingertip injuries and their treat-
ment strategies. Data was obtained
using written and photographic records
from the Plastic and Reconstructive Sur-
gery Department of the “Dr Manuel Gea
Gonzalez” General Hospital in Mexico
City.

Every patient with a fingertip injury,
defined as any form of trauma affecting
the portion of the finger distal to the in-
sertion of the flexor digitorum superfi-
cialis and extensor tendons on the dis-
tal phalanx, or the interphalangeal joint
when referring to the thumb, managed
by a plastic surgeon in the emergency
department between July 2010 and
June 2015 was included in the study.

Full approval by the institutional eth-
ics board was received. Consent was ob-
tained from all patients or their guard-
ians prior to any procedures, and all
procedures were in accordance with the
ethical principles of the Declaration of
Helsinki.

Information was recorded using a data
sheet including the following informa-
tion: patients' demographic character-
istics, anatomical location of the lesion
(finger, right or left side affected), type
of injury (laceration, amputation or nail-
bed injury), and type of treatment (con-
servative or surgical).

Statistical analysis

Descriptive analyses of patient demo-
graphic and clinical characteristics were
performed. Continuous variables are ex-
pressed in central tendency measures,
and categorical values are presented as
percentages.

Results

During the 5-year period, a total of
1,265 patients presented with fingertip
injuries. Seventy-five percent of the pa-

tients were males, resulting in a male-
-to-female ratio of 3 : 1. Mean age of
presentation was 20.5 £ 16.46 years.
Subsequently, age distribution was clas-
sified into 5 groups: 591 patients (46.7%)
were younger than 15 years, 330 (26.0%)
patients were 16-30 years, 185 (14.6%)
were 31-45 years, 119 (9.4%) were
46-60 years, and 40 (3.1%) were older
than 61 years of age. Right and left-
sided injuries were almost equally prev-
alent (51 vs. 49%). The most commonly
injured finger was the middle (27.2%),
followed by the index finger (25.8%), the
ring finger (20.7%), the thumb (17.7%)
and the small finger (8.7%). Eighty-seven
percent of the patients presented with
single-digit injuries, 10.7% had injuries
in two fingers, and the rest had lesions in
three or more digits (Tab. 1).

Fingertip amputations were the most
common type of injury with 620 cases
(49%), followed by simple fingertip lac-
erations (574 cases, 45%), and nail bed
injuries in 71 cases (5.6%). Seventy-six
patients (6%) suffered from distal pha-
lanx fractures, evidenced by X-ray imag-
ing. Ninety-five percent of the patients
required invasive procedures, 99.5%
were performed under local anesthe-
sia in a specialized operating room in
the emergency department, while the
remaining cases were hospitalized and
operated in the main operating theaters
under general or regional anesthesia.

Allen’s classification was used for fin-
gertip amputation. Type 3 lesions were
the most prevalent (35.6%), closely fol-
lowed by type 2 (33.1%), types 1 (17.6%)
and 4 (13.7%). Most cases were man-
aged by primary closure (370 patients,
59.6%), 188 patients (15%) required ho-
modigital advancement flaps, regional
flaps were performed in 31 patients (5%)
and healing by secondary intention was
indicated in 28 cases (4.5%). No finger-
tip replantation was attempted in this
series.

Fingertip lacerations were managed
by simple primary closure in 192 cases
(33.5%), primary closure and nail bed re-

Tab. 1. Demographic
characteristics of the population.

Characteristics N %

Sex

male 946 75

female 319 25

Age groups

<15 591 46.7
16-30 330 26.0
31-45 185 14.6
46-60 119 9.4
> 60 40 3.1

Affected finger

thumb 208 17.7
index 304 25.8
middle 320 27.2
ring 244 20.7
little 102 8.7

pair in 367 patients (63.9%) and healing
by secondary intention in the remaining
cases (2.6%).

Simple nail-bed injuries were repaired
in 62 cases (86.1%), and managed con-
servatively in 9 patients (12.6%). Dis-
tal phalanx fractures were reduced and
fixed with a K-wire in 62 cases (81.5%),
all other cases were managed conserva-
tively (14, 18.4%) (Tab. 2).

Discussion
Fingertips are critical structures for hand
function, specially fine motor control
and sensitivity. Therefore it is impor-
tant for plastic, orthopedic and hand
surgeons to be familiar with the recon-
structive strategies developed for this
anatomical structures. Fingertip injuries
are a frequent cause of consultation in
emergency departments. In our study,
similar to other published series, finger-
tip injuries are the most common type of
upper extremity trauma [8].

To this day, there is a considerable de-
bate regarding optimal management of
fingertip injuries. Few management rec-
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Tab. 2. Frequency of each type of injury, and treatment strategies applied.

Injury
Fingertip laceration
primary closure
primary & nail bed repair
secondary intention
Nailbed injury
nailbed repair
secondary intention
Fingertip amputation
primary closure
advancement flaps
regional flaps
secondary intention
Allen Type |
primary closure
advancement flaps
regional flaps
secondary intention
Allen Type ll
primary closure
advancement flaps
regional flaps
secondary intention
Allen Typellll
primary closure
advancement flaps
regional flaps
secondary intention
Allen Type IV
primary closure
advancement flaps
regional flaps

secondary intention

ommendations are evidence-based, and
there is a lack of prospective, compar-
ative trials to guide treatment [5]. Sev-
eral factors must be considered prior to
selecting any treatment modality, such
as trauma mechanism, wound geome-
try and size, patient’s age, comorbidities
and occupation. Nevertheless, recon-
structive goals should focus in obtain-

N %
574 45
192 335
367 63.9

15 26

71 6
62 86.1

9 12.6
620 49
383 61.7
188 30.3

33 53

16 25
109 17.6

67 61.4
24 22.0

4 3.6

14 12.8
205 33.1
127 61.9

73 35.6

4 1.9

1 04
221 35.6
135 61.0

66 29.8

19 85

1 0.4

85 13.7

54 63.5

25 294

6 7.0

0 0

ing stable skin coverage, optimization of
healing time, preservation of sensitivity
and length, prevention of painful neu-
romas, avoiding or limiting nail deform-
ity, minimizing time lost from work, and
providing an acceptable cosmetic ap-
pearance [1,9].

The male-to-female ratio in our pop-
ulation was 3 : 1, these results are simi-

lar to other reports, and may reflect the
predominance of male workers involved
in manufacturing and service jobs in
emerging economies [10]. Unlike what is
seen in global upper extremity trauma,
where economically active people are
the largest affected group, almost half
of all fingertip injuries were seen in mi-
nors. This is relevant due to the added
complexity that results from operating
smaller structures in potentially uncoop-
erative patients, and the degree of phys-
ical and economical burden the devel-
opment of disability can cause for the
patients or their families [7].

Most of our patients were treated
using simple surgical procedures such
as primary closure or local flap advance-
ment. An incentive for this conduct
stems from the fact that our patients
tend to be uninsured manual laborers
with low-income. Therefore they often
ask for a quick return to work and tend
to reject procedures requiring hos-
pitalization, such as complex flaps or
replantation.

Although replantation seems an ideal
method for the treatment of fingertip
amputation it is not routinely performed
in the Americas, as opposed to Asian
countries. Some reasons for this include
the risk for replantation failure, need for
skillful microsurgical technique, long
intraoperative time, prolonged hospi-
tal stay, longer time off from work, and
higher costs [11-13].

Recent evidence has come to question
whether complex reconstructive proce-
dures are worth the time, expense, and
risk. For example Wang et al found no
outcome differences when comparing
complex reconstructions to bone short-
ening and primary closure, or second-
ary healing. Meanwhile a survey study
by Miller et al found that wound care,
stump remodeling or flap advancement
were the preferred treatment options
by US and international hand surgeons
[5,14,15], mirroring our results.

A structured approach to finger-
tip reconstruction greatly improves
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<15cm?

heal by
secondary intention

dorsal oblique
or transverse

V-Y advancement flap

or

Moberg flap (thumb) thumb

heterodigital
neurovascular or

island flaps (FDMA,
Littler)

Fingertip injury

>1.5cm?
defect size

primary closure
possible?

no

injury geometry

digit-specific

index/middle

thenar flap

homodigital neurovascular
island flaps

yes
primary closure

revision
amputation

proximal to lunula

volar oblique

ring/small

cross-finger flap
or

homodigital neurovascular
island flaps

Scheme 1. Proposed algorithm for the management of fingertip injuries [16].

FDMA - first dorsal metacarpal artery

management, specially in academic
centers. In 2008 Lemmon et al [16] pro-
posed a treatment algorithm based
on characteristics of the injury and
the digit affected. We further simpli-
fied this algorithm to rely in basic pro-
cedures like local and regional random
flaps, making it accessible to surgeons
of varying levels of skill and knowledge
(Scheme 1). This algorithm also fits the
sociocultural needs of our patients al-
lowing for quick recovery and minimal
downtime. We strongly believe that our
results can be applied to other urban
areas internationally, especially in de-
veloping nations with similar health sys-
tems as ours.

Despite our results, it should be taken
into account that several interventions
in the reconstructive armamentarium
remain valuable, and in some cases may
deliver better results in aspects like sen-
sitivity, such as regional neurovascu-

larized flaps. Surgeons should proceed
with reconstruction only after a thought-
ful discussion with the patient and then
perform the procedure with which he or
she is most comfortable.

The main limitations of this study are
its retrospective nature and lack of long-
term outcome reports. However, it rep-
resents the first step in establishing an
epidemiological and demographic reg-
istry of fingertip patterns of injury and
their management in Mexico.

Conclusions

Fingertip injuries remain the most com-
mon reason for consultation in hand
emergencies. Even though most cases
can be adequately solved by primary
closure it is important that the recon-
structive team in charge of these pa-
tients follow a structured approach
for their treatment and is familiar with
the several treatment strategies avail-

able, in order to obtain the best clinical
outcomes.
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Summary

Background: Postoperative facial scars after plastic and reconstructive surgery are visible results that can seriously affect the quality of life
of recovering patients. Currently, platelet-rich plasma (PRP) is widely used in medicine to improve tissue regeneration. Purpose: To analyze
the esthetic outcomes of using PRP in the late postoperative period of maxillofacial surgical interventions. Material and methods: A total of
100 patients aged 18-60 years who were undergoing plastic and reconstructive surgery in the maxillofacial region were included in this study.
The patients were randomly divided in two groups. Fifty patients in the treatment group received PRP injections at the time of surgery. Patients
in the control group did not receive any injections. PRP was injected intradermally after suturing the wound. Evaluation of treatment outcomes
was carried out by planimetry, the Image J programme during 1 month after surgery and by the Patient and Observer Scar Assessment Scale
30 and 90 days after the surgical procedure. The Dermatological Quality of Life Index was used to assess the negative impact of treatment
outcomes on various aspects of the patient’s life. Results: The change of scar width was twice less pronounced in the treatment group. The
patients in the treatment group were more satisfied with the results of the treatment and had a higher quality of life. The treatment group
exhibited less scaring at all time points than the control group 3 months after surgery. Conclusions: The use of PRP had a pronounced beneficial

therapeutic effect in influencing the esthetic outcomes of surgical interventions.

Key words

platelet-rich plasma - scars — quality of life - plastic surgery - outcome measurement

Menchisheva Y., Mirzakulova U., Usupova D, et al. Platelet-rich plasma improves esthetic postoperative outcomes of maxillofacial surgical procedures. Acta Chir Plast.
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Introduction

Platelet-rich plasma (PRP) is the fraction
of plasma containing higher concentra-
tions of platelets compared to whole
blood [1]. The platelets are rich in growth
factors which boosts healing and repair
process [2]. Growth factors contained
in PRP - platelet-derived growth factor
(PDGF), transforming growth factor 8
(TGF-B), vascular endothelial growth fac-
tor (VEGF or PDAF), insulin-like growth
factor (IGF) and epidermal growth factor
(EGF) - activate cells migration, stimu-
late fibroblasts, osteoblasts, endothelial
cells and keratinocytes proliferation, en-
hance the production of collagen and fi-

bronectin, increase vascular permeabil-
ity and stimulate angiogenesis [3].

PRP is widely applied in different clin-
ical applications to promote healing of
damaged tissues. Most of the studies
described in the literature are devoted
to the use of PRP in traumatology and
sports medicine (repairing of acute mus-
cle, tendon, ligament, nerve and carti-
lage injury and relieve pain in tendoni-
tis, arthritis, ligament sprains and tear)
[4-71, gynecology (use of PRP in vulvar
lesions, genital prolapse and genital fis-
tulas, in gynesthetics treatment) [8,9],
surgery (healing of acute and chronic
wounds, burns, defects) [10,11], neuro-

surgery (treatment of disc tissue pathol-
ogy, spinal cord injury) [12,13], ophthal-
mology (treatment of symptomatic dry
eye, corneal ulcers and ocular burns)
[14,15], dentistry and oral surgery (heal-
ing after tooth extraction, treatment
of periodontitis, use in implantology)
[16,17]. PRP is used in dermatology for
purposes including the treatment of ul-
cers, scars, and alopecia [18].

Thus, the clinical use of PRP is treat-
ment of soft tissue injuries, burns and
hard to heal wounds. Also, PRP might be
applied to initiate repair of bone lesion
in case of reduced osteoblasts prolifera-
tion or delayed chondrogenesis [19].
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According to the results of conducted
studies [1-19] of the use of PRP in sur-
gery and other specialties of medicine,
the application of autologous platelet-
rich plasmais indicated for the induction
of normal wound healing, for promoting
the healing of hard to heal or non-heal-
ing wounds, ulcers and burns.

Due to the widespread use of PRP in
esthetic medicine, plastic surgery and
dermatology, it is reasonable to be-
lieve that the use of PRP is also indi-
cated for improving the results of surgi-
cal treatment.

After plastic and reconstructive sur-
gery, postoperative facial scars have
a substantial impact on the quality of life
through psychological distress and de-
pression, which affects patients'working
capacity and social adaptation [20,21].

Platelet-rich plasma (PRP) releases nu-
merous growth factors that may be in-
valuable in treatment [22,23]. The effects
of growth factors may be beneficial as
a therapy for wounds with delayed heal-
ing [24,25]. Complications in the early
postoperative period, such as suppura-
tion of the wound, divergence of sutures
and delayed healing of patients with co-
morbid conditions often lead to adverse
outcomes with scarring in the late post-
operative period. Previous studies have
assessed the efficiency of PRP in wound
healing [26,27] although few of them
provide an assessment of the influence
on the skin or shed light on patient sat-
isfaction. To evaluate esthetic outcomes,
there is a tendency for physicians to use
questionnaires [28-30]. In some studies,
outcomes are presented with the use of
pictures but without objective analysis
of quantitative data, or samples are pre-
sented too indistinctly to be verifiable
and trustworthy. The aim of this study
was to evaluate surgical outcomes and
esthetic effects in patients after plastic
and reconstructive surgery in the max-
illofacial area.

Wound healing studies have dem-
onstrated that scars usually develop
6-8 weeks following re-epithelization,

and that a period of 6-18 months is re-
quired for scar maturation [31,32]. Heal-
ing and remodeling are largely complete
by 8-12 months [33], and the evalua-
tion of the scars might be delayed until
1-year post-surgery [34]. Therefore, to
draw an appropriate conclusion, obser-
vation time is critical.

Study hypothesis: esthetic outcomes
and the quality of life are better in pa-
tients whose surgical incision was in-
jected with PRP.

Material and methods
Patients
One hundred hospital patients aged
18-60 years (City Hospital 5, Almaty, Ka-
zakhstan) who were undergoing plastic
and reconstructive surgery in the max-
illofacial region and were considered to
be at high risk for scaring were included
in this randomized controlled trial. Pa-
tients were randomly allocated into
two groups. Fifty patients (26 males and
24 females aged 43 + 6 (21-60) years)
in the treatment group received PRP in-
jections at the time of surgery, whereas
50 patients (27 females and 23 males
aged 41 £ 5 (19-60) years) in the control
group did not receive any injections. The
patients underwent the following soft
tissue procedures (Tab. 1).

All enrolled patients signed informed
consent forms to be eligible for research

purposes. This randomized controlled
trial was based on the revised CONSORT
statement [35]. The study is pre-regis-
tered in clinical trials registry.

The inclusion criteria were for patients
undergoing plastic and reconstructive
operation in the maxillofacial area with
high risk for scaring. Exclusion criteria
were used for patients with platelet dys-
function syndrome, haemodynamic in-
stability, local infection at the site of the
procedure, systemic use of corticoster-
oids within 2 weeks, recent fever, and
cancer. To identify patients considered
to be at high risk for scaring, we used re-
gression analysis of the results of clin-
ical and laboratory research methods.
By the stepwise logistic regression, we
identified factors that significantly in-
crease the risk for scaring after surgical
procedures (Tab. 2). All factors were ob-
tained during the study of archival mate-
rial of medical cases of the patients (with
and without excessive scaring) who had
plastic and reconstructive procedures.

The resulting logistic regression equa-
tion for predicting the risk for scar-
ing in the postoperative period is the
following:

o

T 14ed
where d is the value of the discriminant
function: d= 2.033 + 1.531x hyperten-
sion, ischemic heart disease + 1.051x

Tab. 1. Distribution of patients with postoperative wounds of soft tissues of the
maxillofacial region after reconstructive plastic and esthetic operations (N = 100)
depending on the type of the operation performed.

Control group (N = 50)

number of
patients

flap surgery 30
scar revision surgery 12
secondary 6
cheilorhinoplasty

facelift 1
lipofilling 1
total 50

Treatment group (N = 50)

% num'ber of %
patients
60 31 62
24 13 26
12 4 8
2 1 2
2 1 2
100 50 100
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diabetes + 0.239 x the volume of the op-
eration + 0.878 x multiplicity of previous
operations — 0.129 x excess of subcuta-
neous fat - 0,045 x age - 0.021x blood
coagulability - 0.018 x gender — 0.014 x
the absolute number of platelets in the
blood.

If the P-value is < 0.5, then it can be
assumed that the "event" (the devel-
opment for scaring) will not occur; oth-
erwise, an increased risk for scaring is
assumed.

To assess the effectiveness of the
method for predicting the development
of high risk for scaring, the receiver op-
erating characteristic (ROC) analysis
was performed with the construction of
a ROC curve. The value of the area under
the ROC-curve was 0.98 (95% confi-
dence interval), which indicates the in-
formativeness of the proposed forecast-
ing method based on logistic regression
(Graph 1).

PRP preparation and method of
injection

All patients in the treatment group re-
ceived PRP during their surgical op-
erations to improve the healing of
postoperative soft tissue wounds in
the maxillofacial area. Vacuum tubes
(9-27 mL) were used for venous blood
sampling. On average, one tube of 9 mL
was required for wounds < 10 ¢cm in
length, two tubes for 10-20 cm wounds,
and three tubes for large wounds
(> 20 cm). The tubes filled with venous
blood were centrifuged for 5 minutes at
3,000 rpm. Thereafter, two fractions of
blood samples were visible in the tubes:
an erythrocyte-leukocyte clot, and
a layer of plasma enhanced with plate-
lets. The lower third of the plasma layer
contained 600,000 platelets, the middle
of the layer 200,000 platelets, and the
top of the layer 50,000 platelets per 1 pL.
A syringe was used to take the lower
third of the plasma layer, which was in-
jected intradermally, 0.5 cm from the
edge of the wound after suturing. Injec-
tions of autologous plasma (0.1-0.2 mL)

Tab. 2. Coefficients of the discriminant function of factors contributing to the
development of scaring in patients after plastic and reconstructive surgery.

Discriminant

No. Factors contributing to the development of scaring function
coefficients

1 hypertension, ischemic heart disease 1.531

2 diabetes 1.051

3 multiplicity of previous operations (at the same area) 0.878

4 volume of the operation (duration of the operation 0.252

> 2 hours, the length of the incision > 10 cm) ’

5 excess of subcutaneous fat —-0.129

6 age (> 35 years) —-0.045

7 blood coagulability —0.021

8 gender (women) 0.018

9 absolute number of platelets in the blood -0.014

10  constant (a) 2.033
1.0
0.8 froesrsrersrsnssusssseses s o
0.6 f e e
0.4 - e
0.2 b oeeeeemmmm e
0.0 T T T T

0.0 0.2 0.4 0.6 0.8 1.0

Graph 1. Receiver operating characteristic curve.

were performed with a syringe using
a 30G needle. The distance between
injections was 1.5-2 cm. The remain-

ing plasma was applied to a sterile
gauze and put over the postoperative
wound.
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The treatment of patients in the con-
trol group was identical to that of pa-
tients in the treatment group in the
postoperative period and included the
following: daily dressings with antiseptic
solutions, antibacterial therapy and ad-
ministration of analgesics.

Evaluation methods

All patients in the treatment and control
groups underwent planimetry to deter-
mine the width of postoperative scars 1,
3,5,7,10, 30 and 90 days after surgery
using a micrometer and Image J pro-
gram. To record the width of wounds,
photographs were taken using a Nikon
camera (D5100, 50 mm lens).

The assessment of postoperative scars
was carried out after 30 and 90 days by
conducting a questionnaire that used
the Patient and Observer Scar Assess-
ment Scale (POSAS) with all patients and
doctors. The POSAS questionnaire has
6 indicators using a 1-10 scoring scale,
with 1 being normal skin and 10 being
the least normal skin possible.

The Dermatological Quality of Life
Index (DQLI) was used to determine and
assess the negative impact of the re-
sults of treatment on various aspects of
patients’ lives 30 and 90 days after sur-
gery. DQLI has 10 questions, with up to
3 points for each question, thus allowing
a minimum of 0 points and a maximum
of 30 points. A higher score indicates the
postoperative scars had a greater nega-
tive impact on the patient’s quality of life.

The results of histological and ultra-
sound examination, determination of in-
terleukins in the postoperative wound
were published earlier. This study is
aimed only at assessing the esthetic com-
ponent of the results of the use of PRP.

Statistical analysis

The statistical analysis was performed
using the SPSS software package (IBM
Corp., Released 2012, IBM SPSS Statis-
tics for Windows, Version 21.0, Armonk,
NY). The distribution of the parame-
ters was tested using the Kolmogorov-

Fig. 1. Appearance of scars in patients of the control group on day 10 after

surgery.

Fig. 2. Appearance of scars in patients of the control group on day 30 after
surgery.

Smirnov method. The variables between
two groups were compared by the Mann-
Whitney U test as the resultant distribu-
tion of parameters in two groups was
not normal. The statistical data were pre-
sented as the mean with the standard
error (SE) and the median with 25-75%
limits. The difference of parameters with
P value < 0.05 was set as statistically signif-
icant. The statistical analysis is performed
in consultation with a certified biostatisti-
cian from the Department of Biostatistics
(S. D. Asfendiyarov KazNMU, Almaty)

Results
Scars planimetry
Fifty patients in the treatment group and
50 patients in the control group under-
went planimetry using a micrometer to
determine the width and expansion of
postoperative scars. There were no sta-
tistically significant differences in the
width of postoperative wounds in the
first day after the operation.

The median of postoperative wounds
width in the control group was 2.0 mm
(P,, = 1.0; P,, = 3.0) which is greater

Acta Chir Plast 2021; 63(3): 118-126
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Fig. 3. Appearance of scars in patients
of the treatment group on day 10
after surgery.

than the median width in the treatment
group 1.0 mm (st =1.0; P,,=1.5) on
3.5 days after surgery (P < 0.05). On the
7t day after surgical procedure, the me-
dian widths of postoperative wounds
were 2.0 mm (P,, = 1.0; P,, = 3.0) and
1,0 mm (P, = 1.0; P, = 2.0) in the con-
trol and treatment groups, respectively
(P < 0.05).

The most noticeable changes were
on the 10" and 30™ days after opera-
tion. The scars of the patients in the
control group (Fig. 1, 2) were distin-
guishable from the normal surround-
ing skin on the 10" and 30™ days after
operation as opposed to the treatment
group patients (Fig. 3, 4), who received
PRP injections. So, on the 10™ day after

Fig. 4. Appearance of scars in patients
of the treatment group on day 30
after surgery.

1.0mm (P, =1.0; P, =2.5) and 2.0 mm
(P,,=1.0; P, =3.0) in the treatment and
control groups, respectively (P < 0.05).
On the 30™ day, this indicator was
3.0mm (P,, =2.0; P__=4.0)in the control
group, which is greater than the median
value of the treatment group — 1.5 mm
(P,,=1.0; P, =3.5) (Graph 2).

Using the Image J program, we meas-
ured the width of the scars in pix-
els on the 10* and 30" days. The me-
dian widths of the postoperative scar
were 57.6 pixels (P, = 44.0; P, = 92.7)
and 62.8 pixels (P, = 46.7; P, = 120.1)
in the treatment and control groups
on 10" day after surgery, respectively
(P < 0.05). One month after the surgical
procedure, the postoperative scar width

Me = 80.1 pixels (P,, = 47.0; P,, = 113.4)
which is less than the median of the scar
width in patients of the control group
Me = 99.3 pixels (P,, = 71.1; P_. = 130.4),
P < 0.05 (Graph 3).

Evaluation of scars
POSAS observer scale
We used the POSAS questionnaire
30 and 90 days after surgery to evaluate
the quality of postoperative scars. The
POSAS questionnaire (observer part) in-
cludes six indicators (vascularity, pig-
mentation, thickness, relief, pliability,
surface area) which were assessed by
physicians using a 1-10 scoring scale.
Thirty days after surgery, the mean
score value of all six indicators of the
scale was 5.8 £ 0.14 in the control group,
which was about 2.3x greater than the
treatment group mean. The mean value
in the treatment group was 2.5 + 0.14
(P < 0.05). Ninety days after surgery, the
mean score value of the control group
was 3.7 + 0.23 and the mean value in the
treatment group was 1.6 + 0.07 (P < 0.05)
(Tab. 3).

POSAS patient scale

The POSAS questionnaire (patient part)
included six questions which were as-
sessed by patients using a 1-10 scoring
scale.

Thirty days after surgery, the mean pa-
tient POSAS score of the control group
was 5.0 £0.75, which was about 1.9times
greater than the treatment group mean.
The mean value in the treatment group

surgery, the median scar widths were  in patients of the treatment group was  was 2.7 £ 0.35 (P < 0.05).
---------------------------------- R
---------------------------------- e e - et

= treatment group

control group

Graph 2. The expansion of postoperative scars (mm) at: A) 3 days; B) 5 days; C) 7 days; D) 10 days; E) 30 days after surgery.
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= treatment group

control group

Graph 3.The expansion of postoperative scars (pixels) at: A) 10 and B) 30 days

after surgery.

Ninety days after surgery, the mean
score value of the control group was
2.7 + 0.48, which was about 1.8times
more than the treatment group mean.
The mean value in the treatment group
was 1.5 + 0.14 (P < 0.05). The differences
between the mean values in the two
groups are displayed in Tab. 4.

Results of the DQLI

Thirty days after surgical procedures,
the mean score value in the control
group was 12.7 + 6.7, which was ap-

prox. 4times more than in the treatment
group, i.e. 3.1 £ 4.25 (P < 0.05). Accord-
ing to the interpretation of DQLI in the
control group, the postoperative out-
comes of maxillofacial surgical proce-
dures had a strong negative impact on
the patients'lives, while in the treatment
group, these outcomes had a slight
negative impact. Ninety days after sur-
gery, the mean values of scores were
4.3 £ 291 and 1.7 + 1.82 points in the
control and treatment groups, respec-
tively (P < 0.05). According to the in-

terpretation in the control group, the
treatment results had a slightly nega-
tive effect, while in the treatment group,
they did not have a negative effect. The
differences between the mean values of
DQLI on the 30" and 90* days after sur-
gery in the two groups are displayed in
Graph 4.

Discussion

The main results of the study are the
2-fold reduction of the scar width on
the 90*" day after surgery and higher
patient satisfaction obtained from
questionnaires.

There is a number of studies offering
different speed and time of centrifuga-
tion to obtain PRP. The methods of prep-
aration of PRP are different in many ways
[36-39], which explains the lack of stand-
ardized methods of obtainment and ap-
plication of PRP. The therapeutic effect
of PRP could be achieved by increas-
ing the concentration of platelets twice
[40]. We were guided by the method of
Akhmerov et al [41] in choosing the time
and speed of rotation to PRP (specifically
5 min at a speed of 3,000 rpm). Regard-
ing the choice of the frequency of in-

Tab. 3. The mean observer POSAS scores in the control ad treatment groups 30 and 90 days after surgical procedures.

30 days after surgery

control group

treatment group

control group

90 days after surgery

treatment group

N Indicators N =50 N =50 N=50 N =50
) ) P-value . ) P-value
mean + SE median mean + SE median mean + SE median mean + SE median
(st_P75) (st_P75) (st_P75) (st_P75)
. 7.0 2.0 3.0 1.0
1. vascularity 56+0.14 (6.0-7.0) 22+0.14 (1.75-3.0) P<0.05 3.0+0.14 (2.0-4.0) 1.6+£0.18 (1.0-2.0) P <0.05
. . 7.0 3.0 4.0 2.0
2. pigmentation 6.4+0.16 (6.0-7.0) 3.1+£0.1 (2.0-4.0) P<0.05 3.8%x0.12 (3.0-4.0) 1.8+0.13 (1.0-2.0) P <0.05
. 7.0 2.0 5.0 2.0
3. thickness 58%0.16 (6.0-7.25) 22+0.14 (1.75-3.0) P<0.05 46+0.15 (4.0-5.0) 1.7 £0.18 (1.0-2.0) P <0.05
. 6.5 2.0 4.0 2.0
4. relief 6.0+0.16 (6.0-7.0) 23+0.13 (2.0-3.0) P<0.05 3.2%0.19 (3.0-4.0) 1.7+£0.16 (1.0-2.0) P <0.05
L 6.0 2.0 4.0 2.0
5. pliability 6.1 £0.16 (5.75-7.0) 25+0.13 (1.0-2.0) P<0.05 4.0+0.16 (3.0-5.0) 1.6+£0.17 (1.0-2.0) P <0.05
6.0 1.5 4.0 1.0
6. surfacearea 5.4+0.16 (5.75-7.0) 26+0.11 (1.0-2.0) P<0.05 36%0.17 (3.0-5.0) 1.3+0.14 (1.0-2.0) P <0.05
POSAS - patient and observer scar assessment scale
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Tab. 4. The mean patient POSAS scores in the control and treatment groups 30 and 90 days after surgical procedures.

control group

N Indicators N =50

median

mean + SE
(st_P75)

Has the scar
been painful
the past few
weeks?

29+0.13 30

Has the scar
been itching 3.0

the past few 25£027 (2.0-4.0)
weeks?

Is the scar
color differ-
o [EEmEE oG] O
color of your
normal skin

at present?

Is the stiff-
ness of the
4, Scardiffer o027
ent from your
normal skin

at present?

Is the thick-
ness of the
s |
ent from your
normal skin

at present?

(3.0-8.0)

6.0
(2.0-8.25)

6.0
(2.0-7.75)

Is the scar
more irregu-
6. lar than your
normal skin
at present?

7+0.31 ’
> 0.3 (2.0-6.0)

(2.0-3.25)

POSAS - patient and observer scar assessment scale

jection of PRP several studies reported
about multiplicity of PRP application
[43-45] or injection [46] during or after
surgery.

We used a single plasma injection,
since we believe that a single plasma in-
jection as a stimulator of regeneration is
sufficient to start the process of normal
wound healing. A single PRP injection
has also been suggested in the studies
of Eichler et al [47].

Considering the anatomical features
of blood supply and innervation on

30 days after surgery 90 days after surgery
treatment group control group treatment group
N =50 N =50 N =50
i P-value . i
mean = SE median mean = SE median mean = SE median
(st_P75) (st_P75) (st_P75)
1.0 1.0 1.0
1.4 +0.07 P<0.05 1.1%+0.05 1.0+ 0.02
(1.0-2.0) (1.0-1.0) (1.0-1.0)
1.9+0.18 20 P<0.05 13+0.07 1.0 1.3+0.07 10
R (1.0-2.0) ’ DA (1.0-200 ~ 7 (1.0-2.0)
2.0 3.0 2.0
33+0.14 P<0.05 32+0.14 1.9+0.14
(2.0-3.0) (2.0-4.0) (2.0-3.0)
1.0 3.0 1.0
29+0.21 P<0.05 32+1.33 1.7+0.14
(1.0-2.25) < (2.0-4.0) (1.0-2.25)
2.0 4.0 2.0
3.5+0.25 P<0.05 3.7%+143 1.8+0.15
(1.0-3.25) < (3.0-5.0) (1.0-3.25)
2.0 X 2.0
34+0.23 P<0.05 3.7x1.51 1.7+0.12
(1.0-2.25) < (2.75-5.0) (1.0-2.25)
2
D0 e T .............................................................................

P-value

P <0.05

P <0.05

P <0.05

P <0.05

P <0.05

P <0.05

Graph 4. The mean values of the dermatological quality of life index in patients

1 month

m treatment group

3 months
control group

of the control and the treatment groups at 1 and 3 months after surgical

procedures.
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the face and neck, we propose to in-
ject PRP leaving 0.5 cm from the edge
of the wound. We were guided by the
regulation of the Republic of Kazakh-
stan (No. 666, November, 2009) on the
procurement and processing of blood
components, choosing the amount of
blood taken from the patient. According
to the recommendations of Akhmerov
et al [41], in the treatment of various dis-
eases (in such fields of medicine as sur-
gery, traumatology, gynecology), it is
necessary to inject 3-9 mL of PRP, de-
pending on the clinical case. A total of
9 mL of blood was required to obtain
3 mL of PRP. In current study, one tube of
9 mL was required for wounds < 10 cm
in length (3 mL of PRP), two tubes for
10-20 cm wounds (6 mL of PRP), and
three tubes for wounds > 20 cm (9 mL
of PRP).

The goal of PRP is to minimize wound
complications and attain better esthetic
outcomes. Previous studies have shown
the efficiency of PRP in different wound
healing processes, but few have pro-
vided an assessment of the influence of
PRP on skin quality or assessed patient
satisfaction with treatment results.

Several studies have evaluated the po-
tential of platelet rich plasma to treat
scar tissues. Willemsen et al reported
that platelet rich plasma reduced re-
covery time and improved esthetic out-
comes in facial rejuvenation [48]. They
observed when the patients could re-
turn to work or restart their social activi-
ties after surgery. The authors conducted
questionnaires about the appearance
of 82 patients’ faces after 4 weeks. They
used three questions with a scale 1-10
and surveyed only surgeons. Although
they used a different scale than the one
used in our study, the results were simi-
lar: both studies found that scarring was
less pronounced in the treatment group
relative to the control group. Our study
also surveyed patients. We consider this
a strength of our study because a sur-
geon’s perspective alone may not be
objective, and because the patient per-

spective on their scarring is ultimately
the most important in relation to pa-
tients’ quality of life.

Many studies evaluate the use of PRP
in combination with other treatment
methods. These studies have had very
similar designs, often being presented
in a couple of groups, where researchers
compare results of treatment methods,
one of which includes the use of PRP.
Majani et al write about the treatment of
patients with traumatic scars [49]. In this
study which used a small sample size,
and the Manchester Scar Scale, it was
found that PRP was associated with bet-
ter treatment results.

It was our aim to find studies not lim-
ited to only facial surgeries or dermatol-
ogy, where authors describe the esthetic
results after surgeries. The most exten-
sive study in our search was made by
Balbo et al, where a five-year analysis of
the results of 115 patients with the am-
putations or wounds of fingers treated
with platelet gel was presented [50]. The
difference of this study from the study
conducted at our hospital is the applica-
tion of the platelet rich gel, not the in-
jection of PRP directly into the soft tis-
sues as it was done in our case. Balbo et
al reported that the recovery of soft tis-
sues of all patients ranged from 80 to
100% (median time 3 weeks) and the es-
thetic results were satisfactory in nearly
all cases that were shown in numerous
photos after surgeries. According to the
article, patients who have undergone
surgeries were satisfied with the results
of the treatment afterwards, but these
claims were not supported by objective
quantitative data.

None of the studies found in the liter-
ature were directly comparable to our
study in terms of design or methodol-
ogy. However, all studies found simi-
lar results. A strength of our study was
that we measured outcomes from dif-
ferent perspectives (both that of the pa-
tient and the surgeon) and triangulated
results from different methods of meas-
urement. We feel that this makes our

study more objective than those con-
ducted previously.

Conclusion

The current study demonstrates two
findings: the first was that the use of PRP
improves postoperative wound healing
and results in better esthetic outcomes
in the postoperative period; the second
finding was that the patient satisfaction
with the results and quality of life was
higher in the treatment group where
PRP was used.
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Summary

Background: Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a recently discovered malignancy of T-cell type, correlated
with the use of silicone breast implants. It has been theorized that the etiology may be linked to bacterial growth and long-term inflammation.The
afflicted patient usually presents with breast swelling due to peri-implant fluid accumulation. Currently, the diagnosis is achieved by ultrasound,
biopsy and testing for certain biomarkers. Following this, the treatment is achieved by complete surgical excision, or by capsulectomy and
exchange with smoother surfaced implants. The aim of this study was to identify and report 50 most cited articles related to the field of BIA-
-ALCL. Methods: The Web of Science Citation Index was used to identify 325 articles pertaining to BIA-ALCL. The 50 most cited articles among
these were included in this study. The title, author name, journal and year of publication, country and institute of origin, level of evidence (LoE),
type of study (clinical or basic), and topic of study (pathophysiology, oncologic management, diagnosis, case report and case series) were
recorded. Results: This study includes articles from the period 1997-2018 with an average citation rate of 65.5. The majority of the top cited
articles (36%; N = 18) were found to be case reports, followed by case series (18%; N = 9), systemic reviews (12%; N = 6) and studies focused
on the pathophysiology (16%; N = 8), oncologic management (6%; N = 3), databases (6%; N = 3), diagnostics (4%; N = 2) and informed consent
(2%; N = 1). The articles were published across 30 journals and originated from 35 institutes. The United States was found to be the country of
origin of most of the studies. While none of the articles achieved LoE 1, many were found to have LoE 4 (N =11) or 5 (N = 19). Most of the articles
(N = 42), were clinical research studies. Conclusion: According to this citation analysis, a large fraction of the existing high impact literature on
BIA-ALCL is focused on disease monitoring. Through this study, we hope to present a simple educational tool to better appreciate the research
in this relatively young field.

Key words
BIA-ALCL - breast implant-associated anaplastic large cell ymphoma - breast implant iliness — breast implant lymphoma

Kallarackal AP, Slaninka Y., Mrozkovd N. Breast implant-associated anaplastic large-cell ymphoma - an evolution through the decades: citation analysis of the top
fifty most cited articles. Acta Chir Plast. 2021, 63(3): 127-138.

Introduction

Breast implant-associated anaplastic
large cell ymphoma (BIA-ALCL) is a newly
recognized neoplastic disease entity. As
suggested by the nomenclature, this ma-
lignancy of T-cell type is strongly linked
to the use of breast implants. Though first
described in 1997 by Keech and Creech
[1], it was only recently that BIA-ALCL has
received wider recognition in the medi-
cal field. In 2011, it was recognized by

FDA [2] and in 2016, it was included in
the WHO classification of lymphoid ma-
lignancies [3]. The latest studies on etio-
pathogenesis theorize that textured im-
plants promote the growth of bacteria
on them and a subsequent formation of
a biofilm, leading to chronic inflamma-
tion and malignant transformation.

Over the last decade, there has been
increased awareness and improved diag-
nostics [4] with peri-implant fluid collec-

tion and classification of implant shell
textures [5] leading to the detection
and treatment of an increasing number
of cases. As of today, there exists a large
array of studies on BIA-ALCL focused on
the topics as pathophysiology, diagnos-
tics, oncologic management and recon-
struction. Thus, there arises a need to
identify the most important articles with
a greater impact. In this study, we chose
citation analysis as a tool to achieve the
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Tab. 1. Top 50 most cited articles in breast implant-associated anaplastic large cell ymphoma.

No Title Author Journal Total Publi- Institute Country
cita- cation
tions year
1 Anaplastic large-cell lymphoma in deJongetal[10] JAMA-JOURNAL 189 2008 Netherlands Netherlands
women with breast implants OF THE AMER- Cancer Institute
ICAN MEDICAL
ASSOCIATION
2 Anaplastic T-cell ymphoma in prox-  Keech JA[1] PLASTIC AND RE- 161 1997 Cooper Univer- USA
imity to a saline-filled breast implant CONSTRUCTIVE sity Hospital
SURGERY
3 Breast implant-associated anaplastic Mirandaetal [11]  JOURNAL OF CLINI- 147 2014 University of USA
large-cell ymphoma: long-term fol- CAL ONCOLOGY Texas MD An-
low-up of 60 patients derson Cancer
Center
4 Anaplastic large cell lymphoma oc-  Brody et al [16] PLASTIC AND RE- 137 2015 University of USA
curring in women with breast im- CONSTRUCTIVE Southern Califor-
plants: analysis of 173 cases SURGERY nia, Keck School
of Medicine
5 Bacterial biofilm infection detected in Hu [12] PLASTIC AND RE- 127 2016 Macquarie Australia
breast implant-associated anaplastic CONSTRUCTIVE University
large-cell ymphoma SURGERY
6 Complete surgical excision is essential Clemens et al [14] JOURNAL OF CLINI- 117 2016 University of USA
for the management of patients with CAL ONCOLOGY Texas MD An-
breast implant-associated anaplastic derson Cancer
large-cell ymphoma Center
7 Seroma-associated primary ana-  Roden et al [15] MODERN 111 2008 Mayo Clinic USA
plastic large-cell lymphoma ad- PATHOLOGY
jacent to breast implants: an in-
dolent T-cell lymphoproliferative
disorder
8 Anaplastic large cell ymphomaand Kimetal [17] PLASTIC AND RE- 105 2011 Rand Health and USA
breast implants: a systematic review CONSTRUCTIVE Pardee Rand
SURGERY Graduate School
9 Chronic biofilm infection in breast im- Hu et al [18] PLASTIC AND RE- 102 2015 Macquarie Australia
plants is associated with an increased CONSTRUCTIVE University
T-cell lymphocytic infiltrate: implica- SURGERY
tions for breast implant-associated
lymphoma
10 Breast implant-associated anaplastic Loch-Wilkinson et ~ PLASTIC AND RE- 98 2017 Macquarie Australia
large cell ymphoma in Australia and al [19] CONSTRUCTIVE University
New Zealand: high-surface-area tex- SURGERY
tured implants are associated with in-
creased risk
11 Anaplastic large cell lymphoma asso- Aladily et al [20] AMERICAN JOUR- 95 2012 University of USA
ciated with breast implants: a report NAL OF SURGICAL Texas MD An-
of 13 cases PATHOLOGY derson Cancer
Center
12 US epidemiology of breast implant-  Doren et al [21] PLASTIC AND RE- 85 2017 University of USA
associated anaplastic large cell CONSTRUCTIVE Texas MD An-
lymphoma SURGERY derson Cancer
Center
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

Breast implant-associated anaplastic Laurent et al (22]
large cell lymphoma: two distinct clin-

icopathological variants with different

outcomes

CD30+T cells in late seroma may not  Kadin []
be diagnostic of breast implant-asso-
ciated anaplastic large cell ymphoma

Biomarkers provide clues to early Kadin et al [13]
events in the pathogenesis of breast
implant-associated anaplastic large

cell lymphoma

Breast implants and the risk of ana-  de Boer [24]
plastic large-cell ymphoma in the

breast

Breast lymphoma associated with Gaudet et al [25]
breast implants: Two case-reports and

a review of the literature

Anaplastic large cell lymphomain-  Miranda et al [26]
volving the breast a clinicopathologic
study of 6 cases and review of the

literature

A patient death attributable to im-
plant-related primary anaplastic large
cell lymphoma of the breast

Carty et al [27]

Primary breast lymphoma in a patient Newman et al [28]
with silicone breast implants: a case
report and review of the literature

Effusion-associated anaplastic large
cell lymphoma of the breast: time for
it to be defined as a distinct clinico-
pathological entity

Anaplastic large cell lymphoma as-
sociated with a breast implant cap-
sule: A case report and review of the
literature

Wong [30]

Survival signals and targets for ther-  Lechner et al [31]
apy in breast implant-associated ALK

anaplastic large cell ymphoma

The PIP mammary prosthesis: a prod-
uct recall study

Berry et al [32]

Anaplastic large-cell non-Hodgkin's  Fritzsche et al [33]
lymphoma of the breast in peripros-

thetic localisation 32 years after treat-

ment for primary breast cancer - a

case report

Breast implant-associated, ALK-nega- Lechner et al [34]
tive, T-Cell, anaplastic, large-cell lym-

phoma: establishment and characteri-

zation of a model cell line (TLBR-1) for

this newly emerging clinical entity

Thompson et al [29]

ANNALS OF
ONCOLOGY

AESTHETIC SUR-
GERY JOURNAL

AESTHETIC SUR-
GERY JOURNAL

JAMA ONCOLOGY

LEUKEMIA &
LYMPHOMA

ARCHIVES OF PA-
THOLOGY & LABO-
RATORY MEDICINE

PLASTIC AND RE-
CONSTRUCTIVE
SURGERY

JOURNAL OF PLAS-
TIC RECONSTRUC-
TIVE AND AES-
THETIC SURGERY

HAEMATOLOGICA-
THE HEMATOLOGY
JOURNAL

AMERICAN JOUR-
NAL OF SURGICAL
PATHOLOGY

CLINICAL CANCER
RESEARCH

JOURNAL OF PLAS-
TIC RECONSTRUC-
TIVE AND AES-
THETIC SURGERY
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Institut Uni-
versitaire du
Cancer-Oncopole

France

Roger Williams ~ USA
Medical Centre,

Providence

Boston Uni-
versity School
of Medicine,
Boston

USA

VU University
Medical Centre,
Amsterdam

Dana-Farber USA
Cancer Institute,

Boston

University of USA
Texas MD An-
derson Cancer

Center

Brigham and USA
Women's

Hospital

Virginia Com- USA
monwealth Uni-
versity Medical

Centre

Peter MacCallum Australia
Cancer Centre

University of USA
Southern Califor-
nia, Cedars-Sinai

Medical Centre
Keck School of
Medicine, Uni-
versity of South-
ern California
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ics. London

USA

Charité Univer-
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Berlin

Germany

USC Kerk School USA
of Medicine LA
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27 Silicone implant and primary breast  Li et al [35] INTERNATIONAL 48 2010 Emory Univ. USA
ALK1-negative anaplastic large cell JOURNAL OF CLIN- School of Medi-
lymphoma, fact or fiction? ICAL AND EX- cine, Atlanta

PERIMENTAL
PATHOLOGY

28 Global adverse event reports of Srinivasa et al [36]  PLASTIC AND RE- 48 2017 University of USA
breast implant-associated ALCL: an in- CONSTRUCTIVE Texas MD An-
ternational review of 40 government SURGERY derson Cancer
authority databases Center

29 Breast implant-associated anaplas-  Gidengilet al [37] PLASTIC AND RE- 48 2015 Rand Health, USA
tic large cell lymphoma: a systematic CONSTRUCTIVE Boston
review SURGERY

30 Anaplastic large cell ymphoma oc-  Taylor et al [38] APPLIED IMMU- 48 2013 University USA
curring in association with breast im- NOHISTOCHEMIS- of Southern
plants: review of pathologic and im- TRY & MOLECULAR California
munohistochemical features in 103 MORPHOLOGY
cases

31 Primary anaplastic large-cell lym- Popplewell et al [39] LEUKEMIA & 48 2011 City of Hope, Na- USA
phoma associated with breast LYMPHOMA tional Medical
implants Center, Duarte

32 Anaplastic large cell lymphoma aris-  Olack et al [40] ANNALS OF PLAS- 47 2007 Tufts University USA
ing in a saline breast implant cap- TIC SURGERY school of Med-
sule after tissue expander breast icine, Baystate
reconstruction Medical Centre

33 Aggressive presentation of breast im- Alobeid et al [41] LEUKEMIA & 46 2009 Columbia Univ, USA
plant-associated ALK-1 negative ana- LYMPHOMA New York
plastic large cell ymphoma with bilat-
eral axillary lymph node involvement

34 Whole exome sequencing reveals ac- Blomberetal [42] HAEMATOLOGICA 45 2016 Peter MacCallum Australia
tivating JAK1 and STAT3 mutations in Cancer Centre
breast implant-associated anaplastic
large cell lymphoma anaplastic large
cell lymphoma

35 Anaplastic large cell ymphoma and  Taylor et al [43] PLASTIC AND RE- 45 2012 Peter MacCallum Australia
breast implants: five Australian cases CONSTRUCTIVE Cancer Centre

SURGERY

36 Breast implant-associated anaplastic Adrada et al [44] BREAST CANCER 44 2014 University of USA
large cell lymphoma: sensitivity, spec- RESEARCH AND Texas MD An-
ificity, and findings of imaging studies TREATMENT derson Cancer
in 44 patients Center

37 Primary anaplastic large cell lym- Bishara et al [45] DIAGNOSTIC 44 2009 Henderson Hos- Canada
phoma of the breast arising in recon- PATHOLOGY pital, Ontario
struction mammoplasty capsule of
saline filled breast implant after radi-
cal mastectomy for breast cancer: an
unusual case presentation

38 Breast implant-associated ALK-nega- George et al [46] INTERNATIONAL 43 2013 University of USA
tive anaplastic large cell ymphoma: a JOURNAL OF CLIN- Florida College
case report and discussion of possible ICAL AND EX- of Medicine
pathogenesis PERIMENTAL

PATHOLOGY

39 Macrotextured breast implants with  Adams et al [47] PLASTIC AND RE- 41 2017 University of USA
defined steps to minimize bacterial CONSTRUCTIVE Texas, South-
contamination arouond the device: SURGERY western Medical
experience in 42,000 implants centre
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40 Breast implant-associated anaplastic Thompson et al

large cell lymphoma: a systematic re- [2013]
view of the literature and mini-meta
analysis

41 Breast implant-associated ALCL:
a unique entity in the spectrum
of CD30(+) lymphoproliferative
disorders

42 Targeted next generation sequencing Di Napoli [50]

of breast implant-associated anaplas-
tic large cell ymphoma reveals muta-
tions in JAK/STAT signalling pathway
genes, TP53 and DNMT3A

43 Breast implant informed consent
should include the risk of anaplastic
large cell lymphoma

44 Breast implant-associated anaplas-
tic large cell ymphoma: updated re-
sults from a structured expert consul-
tation process

45 Breast implant related anaplastic
large cell lymphoma presenting as
late onset pen-implant effusion

46 Breast implant-associated anaplas-
tic large cell lymphoma a systematic  [54]
review

47 Breast implant-associated anaplastic Hart et al [55]

large cell lymphoma: report of 2 cases
and review of the literature

48 Implant-associated primary anaplas-
tic large-cell lymphoma with simulta- al [56]
neous involvement of bilateral breast
capsules

49 Breast implant associated anaplas-
tic large cell lymphoma: the UK ex-
perience. Recommendations on its
management and implications for in-
formed consent

50 Anaplastic large cell ymphoma of the Farace et al [58]

breast arising around mammary im-
plant capsule: an Italian report

Story et al [49]

Clemens et al [14]

Kim et al [52]

Smith et al [53]

Leberfinger et al

Bautista-Quach et

Johnson et al [57]

CURRENT HEMA-
TOLOGIC MALIG-
NANCY REPORTS

ONCOLOGIST

BRITISH JOURNAL
OF HAEMATOLOGY

PLASTIC AND RE-
CONSTRUCTIVE
SURGERY

PLASTIC AND RE-
CONSTRUCTIVE
SURGERY-GLOBAL
OPEN

BREAST

JAMA SURGERY

AESTHETIC SUR-
GERY JOURNAL

CLINICAL BREAST
CANCER

EJSO

AESTHETIC PLASTIC
SURGERY

same. As observed in similar studies [6-8],
this would allow us to appreciate the
evolution of our knowledge and under-
standing of this disease.

Citation is the acknowledgment re-
ceived by an article from another, later
one. The number of times an article is
cited can be a representation of its over-
all impact [9]. Citation analysis is a tool

to study such relations between articles
and may be used to identify the most
cited studies, which would have the
most impact. In this study, we sought to
create a compilation of landmark, peer
reviewed articles and to classify them ac-
cording to the topics they focus on. We
hope this article proves to be a useful re-
source for future plastic surgeons and to

40

36

34

34

32

32

31

30

30

25

20

2013 Royal Mel- Australia
bourne Hospital,

Parkville

2013 University of USA
Pittsburgh

2018 Sapienza Univer- ITALY
sity, Sant Andrea
Hospital, Rome

2016 University of USA
Texas MD An-
derson Cancer
Center

2015 Rand Health, USA
Boston

2012 Ascot Inte- New Zealand
grated Hospital,
Auckland

2017 Penn State USA
Health Mil-

ton S. Hershey
Medical Center,
Pennsylvania

2014 Winship Cancer USA
Institute , Atlanta

2013 City of Hope Na- USA
tional Medical
Centre, Duarte

2017 St Bartholomews UK
Hospital, London

2013 University of ITALY

Sassari

the industry involved in the manufac-
ture of breast prostheses. Here we report
on the 50 most cited articles pertaining
to the field of BIA-ALCL.

Methods

Article selection

For the purpose of identifying the high
impact articles, we searched the Web

Acta Chir Plast 2021; 63(3): 127-138
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number of articles

1997 2002 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Graph 1. Distribution of published articles across the years.

of Science Citation Index in November
2019. The search included all years until
2019 and all the databases available
through Web of Science. Various combi-
nations of key words such as: BIA-ALCL,
breast implant-associated anaplastic
large cell ymphoma, breast implant non-
Hodgkin's lymphoma, breast implant ill-
ness, anaplastic lymphoma and breast
implant, were used to obtain several
search results. All results were compared
among each other by individually re-
viewing the resultant articles and “breast
implant-associated anaplastic large cell
lymphoma” was selected as the main
search term. This initial search returned

Tab. 2. Countries of origin of the articles.

325 articles. Following this, articles from
the other reports which were focused on
the field of BIA-ALCL were included in
this study according to the number of ci-
tations they received. Subsequently the
top 50 articles [1,10-58] (with the high-
est number of citations) were extracted
from this compiled list of articles. Since
literature reviews are not original articles,
but still have a high citation rate, includ-
ing them would have skewed the results
and so they were excluded.

Data extraction
The articles sourced were subsequently
analyzed based on their publishing jour-

nal, authorship, publication year, institu-
tion and country of origin, type of study
(basic science or clinical research), level
of evidence (LoE), and study topic. The
articles were then classified and catego-
rized according to the same.

Results

Following collection, the 50 most cited
articles were included in this study.
Tab. 1 illustrates these publications in
the descending order of their number of
citations. The earliest article considered
for this study was from August 1997 and
the latest was from January 2018. The
highest number of publications were in
2016 and 2017 with seven articles each.
This is highlighted in Graph 1 which
shows the distribution of published ar-
ticles across the years. The United States
of America was found to have a signifi-
cantly higher number of publications
(N =33) compared to the 8 other nations
(Tab. 2). On the other hand, in terms of
the average number of citations per ar-
ticle, the Netherlands leads by a wide
margin. Among the institutes of the or-
igin of these articles, University of Texas,
MD Anderson Cancer Center had the
highest number of publications (N = 8)
followed by Peter MacCallum Cancer
Centre and Macquarie University with 3
articles each (Tab. 3).

The collected articles were published
across 30 journals. Tab. 4 displays these
journals. Plastic and Reconstructive Sur-
gery was a journal with the majority
of publications (N = 13). Tab. 5 lists the

No. Country Number of Total number of Average num- authors with 2 articles among the 50
articles citations ber of citations .

most cited. Tab. 6 show cases of the top

! — - 17 el 10 authors according to their total num-

2 Australia 7 515 73.57 ber of citations and among them H. Hu

3 Netherlands 2 259 129.5 tops the list with 229 citations, followed

4 UK 2 75 375 by R. N. Miranda with 211 citations and

5 Italy 5 54 57 D. de Jong with 189 citations. Among

6 France 1 80 80 the included publications, 8 were basic

science studies and the rest were clin-

7 Germany ! 49 49 ical research studies. The articles were

8 Canada 1 44 44 further classified based on their level of

9 New Zealand 1 32 32 evidence in Tab. 7 according to the pro-

tocols developed by Oxford Centre for

132 Acta Chir Plast 2021; 63(3): 127-138




BREAST IMPLANT-ASSOCIATED ANAPLASTIC LARGE-CELL LYMPHOMA

Tab. 3. Institutes of origin of the articles.

No.

O 00 N O U1 b W N =

—_
o

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Institute

Ascot Integrated Hospital, Auckland

Boston University School of Medicine, Boston
Brigham and Women's Hospital

Charité Universitatsmedizin, Berlin

City of Hope National Medical Centre, Duarte
Columbia Univ, New York

Cooper University Hospital

Dana-Farber Cancer Institute, Boston

Emory Univ. School of Medicine, Atlanta
Henderson Hospital, Ontario

Institut Universitaire du Cancer-Oncopole
Keck School of Medicine, University of Southern California
Macquarie University

Mayo Clinic

Netherlands Cancer Institute

Penn State Health Milton S. Hershey Medical Center,
Pennsylvania

Peter MacCallum Cancer Centre

Rand Health and Pardee Rand Graduate School
Rand Health, Boston

Roger Williams Medical Centre, Providence
Royal Melbourne Hospital, Parkville

Sapienza University, Sant Andrea Hospital, Rome
St Bartholomews Hospital, London

Surgical Aesthetics, London

Tufts University school of Medicine, Baystate Medical Centre

University of Florida College of Medicine
University of Pittsburgh

University of Sassari

University of Southern California

University of Texas MD Anderson Cancer Center
University of Texas, Southwestern Medical centre
USC Kerk School of Medicine LA

Virginia Commonwealth University Medical Centre
VU University Medical Centre, Amsterdam

Wi nship Cancer Institute, Atlanta

Number of
articles

1
1

Evidence-Based Medicine [59,60]. Most
of the articles in this study had LoE 5
(N = 19) and none were found to have
LoE 1.

Discussion

Citation analysis has been performed
on the literature of the various subspe-
cialties of plastic surgery such as micro-

surgery [61,62], hand surgery [63],
craniofacial surgery [64-67], breast sur-
gery [7,68], cleft lip surgery [69,70] and
lower extremity reconstruction [71],
among others. However, to the best
of our knowledge, this is the first time
it has been carried out on the field of
BIA-ALCL. Through this study, we hoped
to create a compilation of important
publications that have contributed to
the evolution and development of this
field. Although each article is worthy of
discussion, here we briefly comment on
the most cited articles and the high im-
pact publications focused on the differ-
ent areas of interest (pathophysiology,
diagnostics, oncologic management,
databases, case series and reports).

The article with the highest number
of citations (189 citations) authored by
D. de Jong in 2008 describes a study
to determine the risk of ALCL associ-
ated with breast implants. Following
the identification of 2 patients with ALK-
negative ALCL close to implanted breast
prostheses, the authors investigated
the national database of Netherlands to
identify 11 patients with similar findings.
This study postulates three mechanisms
of causation for this pathology, and con-
cludes that though the risk is low, there
is an association between silicone breast
implants and ALCL [10].

Second on our list of highest impact
articles is the pioneer report on BIA-ALCL
by J. A. Keech a B. Creech, authored in
1997. This article details the follow-up
care of a singular patient from Novem-
ber 1991 to 1996, who presented with
a peri-implant lesion in late 1995. Prior
to this report, there is no literature dis-
cussing this disease entity and there was
only speculation regarding an associa-
tion between breast implants and cuta-
neous lymphoma [1].

With 147 citations, the third article on
the list was published in 2014 and was
authored by R. N. Miranda from Univer-
sity of Texas MD Anderson Cancer Cen-
tre. The authors performed clinical fol-
low up on 60 published cases of breast
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Tab. 4. Journals with articles in the top 50. Tab. 5. Authors with 2 articles in
top 50.
No. Journal Journal Number
impact of No. Author’s name
factor articles 1 e R
1 JAMA-JOURNAL OF THE AMERICAN MEDICAL 513 1 5 HuH
ASSOCIATION Ak
3 Kim, B.
2 AESTHETIC PLASTIC SURGERY 1.399 1
3 AESTHETIC SURGERY JOURNAL 3.48 3 4 Kadin,ME.
4  AMERICAN JOURNAL OF SURGICAL PATHOLOGY 6.155 2 5| Uleunosen [
5  ANNALS OF ONCOLOGY 13.926 1 6 Lechner MG.
6 ANNALS OF PLASTIC SURGERY 1.448 1 7| W, R
7 APPLIED IMMUNOHISTOCHEMISTRY & MOLECULAR 1.863 1
MORPHOLOGY
8  ARCHIVES OF PATHOLOGY & LABORATORY MEDICINE ~ 4.151 1 Tab. 6. Top 10 authors.
9 BREAST 3.494 1 Rank Author Total
10 BREAST CANCER RESEARCH AND TREATMENT 3.471 1 number
of
11 BRITISH JOURNAL OF HAEMATOLOGY 5.206 1 citations
12 CANCER 6.102 1 . Py 229
13 CLINICAL BREAST CANCER 2762 1 2 Miranda, BN, 11
14 CLINICAL CANCER RESEARCH 8911 1 3 deJong,D. 189
15 CURRENT HEMATOLOGIC MALIGNANCY REPORTS 2.397 1 4 Keech, LA, 161
16 DIAGNOSTIC PATHOLOGY 2528 1 BN PE———— 151
8 50 ) L 6  Kadin, M.E. 142
18 HAEMATOLOGICA 7.57 1 7 Brody, GS, 137
19 HAEMATOLOGICA-THE HEMATOLOGY JOURNAL 7.57 1 7 Kim.B. 137
20 INTERNATIONAL JOURNAL OF CLINICAL AND EXPERI-  1.706 2 o | Roden AC. "
MENTAL PATHOLOGY
21 JAMA ONCOLOGY 22416 1 10 Lechner, MG. 102
22 JAMA SURGERY 10.668 1
23 JOURNAL OF CLINICAL ONCOLOGY 28.245 2 .
Tab. 7. Level of evidence of the
24 JOURNAL OF PLASTIC RECONSTRUCTIVE AND AES- 2.228 2 articles.
THETIC SURGERY
25 LEUKEMIA & LYMPHOMA 2.674 3 Level of Number of
26 MODERN PATHOLOGY 6.365 1 evidence articles
27 ONCOLOGIST 5.252 1 L v
28 PLASTIC AND RECONSTRUCTIVE SURGERY 3.946 13 2 !
29 PLASTIC AND RECONSTRUCTIVE SURGERY-GLOBAL 0.67 1 : <
OPEN 4 11
30 VIRCHOWS ARCHIV 2585 1 5 19

implant associated ALCL from 1997 to  capsulectomy and implant removal, articles describing the pathophysiol-
December 2012. They observed the most patients achieved complete ogy of this disease, the study by H. Hu
overall survival as well as the oncolog-  remission [11]. published in 2016 in Plastic and Recon-
ical management of these patients. In Moving on to the specific fields of in-  structive Surgery journal has the highest
conclusion, this study states that with  terest, we observed that among the  number of citations (127 citations). This
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Graph 2. Distribution of topics.

article describes the discovery of a dis-
tinct microbiome and bacterial biofilm
in histological samples from BIA-ALCL
patients suggesting a possible role of
infection as a causative agent. This ar-
ticle also suggests that strategies to re-
duce implant contamination must be
adopted as well as improved [12].

In the field of diagnostics, the pub-
lication with the most citations was re-
ceived by M. E. Kadin from Boston Uni-
versity School of Medicine. Published in
Aesthetic Surgery Journal in 2016, this ar-
ticle received 71 citations. In this study
the authors suggest certain biomark-
ers like JunB and SATB1 as possible indi-
cators to identify the risk of developing
BIA-ALCL [13].

Among the studies focused on the
oncological management of BIA-ALCL,
the aforementioned article by Miranda
et al tops the list. This is followed by
“Complete surgical excision is essen-
tial for the management of patients
with breast implant-associated ana-
plastic large cell lymphoma”, an ar-
ticle authored by M. W. Clemens in
2016 which received 117 citations. The
authors performed a clinical follow up
of 87 patients, and reported on their
overall survival. Also they compared
the outcomes of different management
strategies such as partial and total cap-

Tab. 8. Top 5 institutes.

No. Institute Number of
articles
1 University of Texas MD Anderson Cancer Center, USA 8
2 Peter MacCallum Cancer Centre, Melbourne, Australia 3
3 Macquarie University, Australia 3
4  City of Hope National Medical Centre, Duarte, USA 2
5 Rand Health, Boston, USA 2
Tab. 9. Top 5 journals.
No. Journals Number of
articles
1 PLASTIC AND RECONSTRUCTIVE SURGERY 13
2 AESTHETIC SURGERY JOURNAL 3
3 LEUKEMIA & LYMPHOMA 3
4  AMERICAN JOURNAL OF SURGICAL PATHOLOGY 2
5 INTERNATIONAL JOURNAL OF CLINICAL AND EXPERIMENTAL 2

PATHOLOGY

sulectomy, systemic chemotherapy, ra-
diation therapy and concluded that
complete surgical excision achieves the
best outcomes [14].

Excluding the pioneering report by
Keech et al, the case report with the
highest number of citations was by
A. C. Roden from Mayo Clinic, Rochester,
Minnesota (111 citations). In this study
from 2008, the authors followed the pro-
gress of therapy of 4 patients diagnosed
with primary ALCL adjacent to breast
prostheses and was able to showcase
the indolent nature of this disease en-
tity [15]. Among systemic reviews, the
most influential one received 137 cita-
tions and was authored by G. S. Brody
in 2015. In this article, the authors per-
formed a review of the existing literature
at the time and also reported on a num-
ber of new cases [16].

The mean number of citations of these
50 most cited articles was calculated to
be 65.5 citations. The authors observed
(Graph 2) that the majority of the high
impact literature on BIA-ALCL are case
reports (36%; N = 18) followed by case

series (18%; N = 9) and articles on its
pathophysiology (16%; N = 8). There
were 3 articles focusing on the topic of
oncologic management, 2 on diagnos-
tics and 1 on informed consent. The rest
of the publications were systemic re-
views (12%; N = 6) and database stu-
dies (6%; N = 3). This showcases that the
lion’s share of the existing literature on
BIA-ALCL is focused on the monitoring
of this disease entity. Therefore, there
may be a need for future studies to in-
vestigate the fields of diagnosis and on-
cological management.

Regarding their origin, the nation with
the highest number of articles was the
USA (66%; N = 33); whereas among the
institutes, University of Texas MD Ander-
son Cancer Center tops the list (Tab. 8).
The high volume of research originating
in the USA may be attributed partly to
the large number of breast reconstruc-
tion procedures being performed there
[72,73]. Most of the articles were pub-
lished in Plastic and Surgery Journal (26%;
N = 13). The second place was shared
by Aesthetic Surgery Journal and Leuke-
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mia and Lymphoma with 3 articles each
(Tab. 9). The majority of the included
studies had LoE 5 (38%; N = 19), while
only one article achieved LoE 2. The lack
of articles with LoE 1, i.e. randomized
controlled trials, may be partly attrib-
uted to the unique challenges faced in
generating such evidence [74-76].

The Web of Science Citation Index was
the only tool used for our data collec-
tion and therefore this study is limited
by its accuracy. Another limitation is that
though citation analysis was used here
to stratify the articles, it is not necessar-
ily a measure of the scientific quality or
influence of the individual manuscripts.
A further shortcoming of this study was
that only articles in the English language
were taken into consideration. Though
the number of citations may represent
the impact of an article on the literature,
it can be influenced by many external
factors and bias [77].

Conclusion

To the best of our knowledge this is the
first time citation analysis has been per-
formed on publications pertaining to
BIA-ALCL. Through this study we see
that the majority of existing literature
is focused on the monitoring of this dis-
ease entity. Thus, there may be a need
to further investigate the pathophysi-
ology and to develop strategies for diag-
nosis, and protocols for oncological
management.
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Summary

Background: With regards to the anatomical relationships in the mouth, oral squamous cell carcinoma can invade the maxilla or the mandible.
According to the TNM system, tumours that invade through cortical bone are classified as T4a, stage IVA. Bone invasion by oral squamous cell
carcinoma most often occurs in tumours close to the bone or in larger and more advanced tumours. It is considered an adverse prognostic factor
and it is often a diagnostic and therapeutic problem. Destruction of the bone tissue is mediated by activated osteoclasts rather than directly by
carcinoma. Tumor necrosis factors - receptor activator of NF-kB (RANK), receptor activator of NF-kB ligand (RANKL) and osteoprotegerin (OPG) —
play an important role in osteoclastogenesis. According to histological point of view, there are three patterns of bone invasion - erosive, mixed
and infiltrative. The most commonly used imaging techniques when evaluating bone invasion by oral squamous cell carcinoma include CT and
MRI. Purpose: This review is focused on the cellular and molecular mechanisms, histological patterns and detection methods of bone invasion

caused by oral squamous cell carcinoma.
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Introduciton

Approximately 30% of all head and neck
cancers are malignant tumours of the oral
cavity. Histologically, more than 90% of
these are squamous cell carcinomas [1].
According to global statistics, where oral
squamous cell carcinoma (OSCC) is pre-
sented together with oropharyngeal car-
cinoma, it is the 6th most common can-
cer in the world. About 300,000 of new
OSCC cases are diagnosed every year and
aproximately two thirds of these cases
are diagnosed in developing countries
from areas such as South and Southeast
Asia, Eastern Europe and parts of Latin
America [2]. At least 95% of OSCC cases
occur in patients over 40 years of age and
OSCC occurs twice as often in men as in
women [3]. The main risk factors include
smoking, alcohol abuse and betel chew-
ing [4]. Heavy smokers and alcohol drink-
ers are up to 38-times more at risk of get-

ting the tumour as opposed to abstainers
from both products [2]. The human pap-
illomavirus (HPV) plays an important role
in oropharyngeal carcinoma. In the case
of OSCC, the role of HPV is less impor-
tant. Oral carcinomas, associated with
HPV, occur in about 4% of the cases [5].
Approximately one third of the patients
with OSCC are diagnosed in stages | and
Il. The five-year survival rate is 80% in
stage | and 65% in stage Il. Unfortunately,
the majority of OSCC is diagnosed in ad-
vanced stages of the disease (lll and IV),
where the five-year survival rate is less
than 50% and the overall survival rate is
30%, especially because local recurrence
or distant metastases often occur [2,6,7].

Bone invasion as a prognostic
factor

According to the close anatomical re-
lationships in the oral cavity, carcino-

mas in the retromolar trigone, gingiva,
hard palate, floor of the mouth, buccal
mucosa or tongue may involve bone of
the maxilla and/or the mandible [8]. The
prevalence of jaw bone involvement by
OSCC ranges from 5% to 56% [8,9]. The
size and the location of the tumour are
important in this point of view. It seems
that larger or more deeply invading tu-
mours in the soft tissue are more likely
to invade the bone. Brown et al [10]
showed that 48% of tumours with a dia-
meter of < 4 cm do not invade the bone
and 80% of tumours with a diameter
of > 4 cm invade the bone. Pandey et
al [11] described that the possibility of
mandibular involvement is higher in pa-
tients where tumors are located within
the distance of 1 cm from the mandible.
In most cases, tumours enter the bone
at the point of abutment rather than
preferential entry through the occlusal
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surface, neural foramen, or the perio-
dontal membrane [10]. Frequently, this
area is in the dentate and edentulous
jaws at the junction of the attached and
reflected mucosa [10,12,13]. According
to Huntley et al [14] in tumours local-
ized lingual to the mandible the site of
entry of the tumour into the bone was
usually through the alveolar crest with
additional spread through the lingual
cortex.

According to the TNM system, tu-
mours that invade through cortical
bone are classified as T4a, stage IVA. Al-
though many authors consider bone
invasion as an independent prognos-
tic factor, there are studies in the litera-
ture that point out the prognostic limits
of TNM classification in small (< 4 cm)
OSCC invading the bone [15-17]. Ebra-
himi et al [15] suggested modifying
the T stage such that the tumours are
classified as T1-T3 based on their size
and then upstaged by one T stage in
the presence of medullary bone inva-
sion. Okura et al [17] recommended the
same modification of the TNM classifi-
cation; however, only for lower gingi-
val OSCC. The results of Kuk et al [16]
showed that in small primary OSCC
(< 4 cm) bone invasion was not signifi-
cantly associated with disease progres-
sion. However, their study pointed out
a small subgroup of patients with small
OSCC (2-4 cm) with both buccal and
lingual bone invasion, which showed
a statistically significant worse progno-
sis compared to the other group of pa-
tients with OSCC with or without bone
invasion [16]. According to Miicke et al
[18] and Petrovic et al [19] in cases of
adequate resection margins, the prog-
nosis in patients with bone invasion
was not worse. Nevertheless, it has to
be taken into account that many stud-
ies evaluating bone invasion as a prog-
nostic factor focus only on mandibu-
lar invasion. However, OSCC can invade
also the maxilla or palatine bone. In this
regard, further research is necessary in
the future.

The cellular and molecular
mechanism of bone invasion
Numerous studies have shown that the
destruction of bone associated with
the invasion of carcinoma is mediated
by osteoclasts rather than directly by
malignant cells of the tumor [20-23].
Quan et al [8] described bone invasion
as a highly coordinated process, spa-
tially and temporally regulated, in which
the following three phases may be dis-
tinguished: initial, resorptive and final
phase. Various molecules that have dif-
ferent roles in individual phases are in-
volved in the whole process. In the initial
phase of bone invasion, when osteo-
clasts have not yet been recruited, pro-
teases such as matrix metalloprotein-
ases and cathepsins are involved. In the
resorptive phase, when osteoclasts play
the main role in resorption, cytokines of
the tumor necrosis factor (TNF) family
and parathyroid hormone-related pep-
tide (PTHrP) are involved. In the final
phase, there are growth factors such
as epidermal growth factor, transform-
ing growth factor and connective tis-
sue growth factor, which are released
from the reservoir within mineralized
bone matrix after the destruction. These
growth factors promote the growth of
neoplastic cells themselves, leading to
a vicious cycle that accelerate the pro-
cess of bone invasion [8,24].

The interaction between osteoblasts,
bone marrow stromal cells and osteo-
clasts is essential in bone remodelling.
The balance between them is tightly
regulated by many parameters such as
mechanical stimulation, hormones and
cytokines. Any disturbance between
these effectors leads to the develop-
ment of skeletal abnormalities, charac-
terized by a decrease or an increase in
bone mass [25]. It has been proposed
that osteoblasts or bone marrow stro-
mal cells are involved in the osteoclas-
togenesis process via the mechanism
involving cell-to-cell contact with oste-
oclast precursors [3]. The discovery of
three proteins from the TNF family that

are crucial for the development and acti-
vation of osteoclasts is seen as an impor-
tant finding over the past two decades
in bone biology, which supports this hy-
pothesis. Those proteins are the recep-
tor activator of nuclear factor kappa B
(RANK), its ligand (RANKL) and osteopro-
tegerin (OPG) [25,26]. RANKL occurs in
two forms — a transmembrane form ex-
pressed by osteoblasts, stromal cells and
T-lymphocytes, and a soluble form pro-
duced by activated T-lymphocytes. Fur-
thermore, RANKL is expressed in lymph
nodes, thymus, mammary tissue, lungs
and many other tissues. RANK is a trans-
membrane protein, which is expressed
by osteoclasts precursors, mature oste-
oclasts, dendritic cells as well as some
tumour cells, e.g. in breast and pros-
tate carcinoma. OPG is secreted by os-
teoblasts, stromal cells and a number of
other cells in the heart, kidneys, liver and
spleen [26]. Soluble and transmembrane
forms of RANKL expressed by osteo-
blasts exert activity through binding to
their RANK receptor on osteoclasts [25].
The interaction between RANKL and
RANK activates the intercellular signal-
ing cascade, which leads to the differ-
entiation of osteoclast precursors to the
osteoclasts called osteoclastogenesis, to
bone resorption and the survival of oste-
oclasts. The OPG acts as a soluble recep-
tor antagonist for RANKL, preventing the
binding to the RANK, thereby prevent-
ing its activation [27]. Thus, OPG repre-
sents a bone protecting molecule [25].
It is believed that the balance of RANKL
and OPG expression in osteoblasts and
stromal cells is critical for regulating os-
teoclast differentiation and the function
under physiological and pathological
conditions [21].

Bone resorption by osteoclast is an im-
portant step in the process of bone inva-
sion, progression and metastasis in sev-
eral malignancies, such as breast cancer,
prostate cancer, lung carcinoma, colo-
rectal carcinoma, multiple myeloma and
0OSCC [20,21,27]. Sato et al [22] showed
that RANKL produced by osteoblasts,
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stromal cells and carcinoma cells is in-
volved in osteoclastic bone resorption
during bone destruction in OSCC. This
is also in line with the results of Zhang
et al [23] who described that OSCC cells
express different levels of both forms
of RANKL, transmembrane and soluble
and that RANKL directly supports the
osteoclastic loss of bone. Tada et al [21]
showed that OSCC induced by the sup-
pressed expression of OPG in osteo-
blasts is involved in osteoclastogene-
sis. According to another study by Tada
et al [20], the differentiation and regula-
tion of osteoclast function is attributed
to the modulation of the ratio of RANKL
vs. OPG expression by the microenviron-
ment of the tumor and bone, rather than
just RANKL expression by OSCC cells. The
results of Russmueller et al [27] showed
a significantly higher expression of the
OPG by OSCC cells in patients with bone
invasion compared to patients without
bone invasion. Ishikuro et al [28] de-
scribed that osteoclastic resorption of
bone during the invasion of a tumour
does not require direct contact of the
tumour cells with the osteoclasts of the
adjacent bone. He thereby pointed out
the significant role of fibrous stroma
between the tumour cells and the re-
sorbing bone in bone invasion through
RANKL dependent pathway [28]. De-
spite the significance of the OSCC cells
during the osteoclastogenesis, the role
of its effects on the function of the os-
teoclasts is not completely clear. Most of
the authors concur that further research
is needed in this regard.

Histological patterns of bone
invasion

Once the tumour affects the bone, there
are three histological patterns of bone
invasion: erosive, mixed and infiltrative
[12,29,30]. The histological image of an
erosive pattern of bone invasion (Fig. 1)
is characterized by a broad, expansive
tumor front with a sharp interface be-
tween the tumour and the bone. It is fur-
ther characterized by osteoclastic bone

Fig. 1. Erosive pattern of bone invasion by oral squamous cell carcinoma
(hematoxylin plus eosin, magnification 40x).

resorption and fibrosis along the front of
the tumour and the absence of bone is-
lands within the tumour mass. The infil-
trative pattern of bone invasion (Fig. 2)
is composed of nests of tumor cells with
fingerlike projections along an irregu-
lar tumour front. There are also residual
bone islands within the tumour mass
and haversian system penetration. Cases

exhibiting features of both patterns, are
designated as a mixed pattern [1,3].
Brown et al [10,13] showed that the size
and width of the tumor increase the risk
of bone invasion and also that the grow-
ing size of the tumour and the depth of
the invasion into the soft tissue increase
the chance of the infiltrative pattern of
bone invasion. Thus, the autor assumes

Fig. 2. Infiltrative pattern of bone invasion by oral squamous cell carcinoma
(hematoxylin plus eosin, magnification 40x).
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that the progression of the tumour into
the bone develops the pattern of bone
invasion from erosive to mixed and infil-
trative. Ishikuro et al [28] also supposes
that the erosive and infiltrative pat-
tern of bone invasion represents differ-
ent stages of the tumour development.
Brown et al [10] further stated that nei-
ther the pattern of bone invasion nor
the fact of whether or not the jaws were
dentate or edentolous are not related to
the localization of the invasion of the tu-
mour into the bone. Wong et al [1] stud-
ied whether the infiltrative pattern of
bone invasion is related to a worse prog-
nosis in comparison to the erosive pat-
tern. In their work a three-year disease-
free survival in the infiltrative pattern
was 30% and 73% in the erosive pattern.
They also describe that the infiltrative
pattern of bone invasion shows more
aggressive behaviour with a higher
probability of positive resection margins
at tumour excisions and a higher proba-
bility of the disease recurrence [1]. Ishi-
kuro et al [28] also agree with this con-
clusion. In their study, they also showed
that the infiltrative pattern of bone in-
vasion shows a higher number of oste-
oclasts on the surface of the resorpting
bone lining the tumour in comparison
with the erosive pattern [28]. The possi-
bility of determining the pattern of inva-
sion by intraoperative frozen section is
a question of clinical importance. Due to
the disruption of the bone's architecture
and the difficulty of preparation of fro-
zen section of the bone, this determina-
tion is not possible. However, postoper-
ative determination of pattern of bone
invasion provides important prognostic
information. Therefore this information
should be noted on every bone speci-
men with squamous cell invasion [1].

Detecion of bone invasion

Since the majority of tumours in the
oral cavity are visible to the naked eye,
the first step in examination of a patient
suspected of suffering from OSCC is in-
spection and palpation. A final diagno-

Fig. 3. Orthopantomogram of the patient with squamous cell carcinoma of the
left retromolar region of the mandible.

sis is based on a histological examina-
tion of sample taken by biopsy. However,
the correct disease diagnosis and tumor
staging, which affect treatment plan-
ning, requires the use of complementary
imaging techniques capable of offering
additional information [31]. The preoper-
ative detection of the presence of bone
invasion affecting the facial skeleton in
patients with OSCCis critical for planning
of surgery and postoperative treatment.
According to Zupi et al [32] a clinical ex-
amination in evaluating the presence of
bone invasion is highly sensitive (82.6%)
and is thereby considered to be an es-
sential process. However, for low spec-
ificity (44%), a clinical examination is
only the first step in further examination.
When evaluating the bone invasion, it
is possible to use various imaging tech-
niques such as X-ray (Fig. 3) or more re-
liable techniques such as CT (Fig. 4), MRI

or PET/CT. However, every technique has
its limitations. According to Rao et al [33]
aroutine X-ray, including orthopantomo-
gram, are not able to capture the initial
bone invasion until 30% of bone miner-
als are lost. This finding explains the false
negative results in evaluating bone inva-
sion of carcinomas using X-rays. More-
over evaluating the area of the mandib-
ular symphysis in orthopantomogram
is difficult for summation of the ana-
tomical structures. The most commonly
used imaging techniques for examin-
ing patients with OSCC include CT and
MRI. In terms of limitations of the indi-
vidual techniques, CT is associated with
a higher number of artefacts caused by
metal dental materials, while MRI may be
burdened with low image quality due to
movements of the tongue and swallow-
ing [34]. Many studies deal with the di-
agnostic accuracy of these imaging tech-

Fig. 4. Coronal (A) and sagittal (B) CT images of the same patient.
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nigues when evaluating the presence of
bone invasion. However, which one of
these is better still remains controversial.
The results of Vidiri et al [35] showed that
MRI was more sensitive (93%) when eval-
uating the presence of mandibular bone
invasion in comparison with CT (70%),
with the same specificity of both tech-
nigues (82%), even though the difference
was not statistically significant, probably
due to a small group of patients. Simi-
larly, Wiener et al [36] described a higher
sensitivity of MRI (100%) compared to CT
(71%) with the same specificity (93% and
96% respectively), the differences were
also not statistically significant. On the
other hand, when evaluating bone inva-
sion into mandible, Imaizumi et al [37]
pointed out the potential pitfalls of MRI,
which represents a significant number of
false positive cases. In his study, the MRI
sensitivity and specificity was 96% and
54% and the CT sensitivity and specific-
ity was 100% and 889%, respectively. Silva
et al [38] also reported the low specific-
ity of MRl in comparison with CT as a cru-
cial difference between these imaging
techniques. Abd El-Hafez et al [39] com-
pared PET/CT and MRI. In his study, the
sensitivity and the specificitity for PET/CT
was 78% and 83%, and those for MRI
were 97% and 61%, respectively. Due to
the higher specificity, PET/CT may com-
plement the role of MRI in the diagnos-
ing of bone invasion by oral carcinoma.
The author suggested that in dentate pa-
tients with positive MRI findings, a nega-
tive PET/CT may be useful to rule out
bone marrow invasion [39]. Hakim et al
[40] studied the possibility of using CBCT
when evaluating bone invasion. In their
study, CBCT showed a higher sensitivity
in comparison with the CT. According to
the authors, CBCT represents an alterna-
tive imaging technique, which could be
combined with another imaging tech-
nigue of soft tissues such as MRI [40].

Conclusion
Bone invasion by oral squamous cell car-
cinoma is most commonly present in tu-

mours close to the bone or in bigger and
more advanced tumours and it is con-
sidered to be an adverse prognostic fac-
tor. Activated osteoclasts play a crucial
role in the bone invasion process. From
the viewpoint of histology, there are
three patterns of bone invasion - ero-
sive, mixed and infiltrative. The preoper-
ative evaluation of the presence of bone
involvement is important for planning
the surgery. Despite all advances in the
diagnosis and treatment, bone invasion
which is caused by oral squamous cell
carcinoma represents a diagnostic and
therapeutic problem.

Roles of authors: All authors have been actively invol-
ved in the planning, preparation, analysis and interpre-
tation of the findings, enactment and processing of the
article with the same contribution.

Conflict of interests: The authors state that there are
no conflicts of interest regarding the publication of this
article. The authors declare that this study has received
no financial support.

References

1. Wong RJ., Keel SB., Glynn RJ,, et al. Histologi-
cal patter of mandibular invasion by oral squa-
mous cell carcinoma. Laryngoscope 2000, 110(1):
65-72.

2. Warnakulasuriya S. Global epidemiology of
oral and oropharyngeal cancer. Oral Oncol.
2009, 45(4-5): 309-316.

3. Jimi E., Furuta H., Matsuo K., et al. The cellu-
lar and molecular mechanisms of bone invasion
by oral squamous cell carcinoma. Oral Dis. 2011,
17(5): 462-468.

4. Kumar M., Nanavati R., Modi TG., et al. Oral
cancer: Etiology and risk factors: a review. J Can-
cer Res Ther. 2016, 12(2): 458-463.

5. Castellsagué X., Alemany L., Quer M., et al. HPV
involvement in head and neck cancers: compre-
hensive assessment of biomarkers in 3680 pati-
ents. J Natl Cancer Inst. 2016, 108(6): djv403.

6. Ord RA., Sarmadi M., Papadimitrou J. A com-
parison of segmental and marginal bony resec-
tion for oral squamous cell carcinoma involving
the mandible.J Oral Maxiloofac Surg. 1997, 55(5):
470-477.

7. Rivera C. Essentials of oral cancer. Int J Clin Exp
Pathol. 2015, 8(9): 11884—11894.

8. Quan J., Johnson NW., Zhou G,, et al. Potential
molecular targets for inhibiting bone invasion
by oral squamous cell carcinoma: a review of
mechanisms. Cancer Metastasis Rev. 2012, 31(1-
2):209-219.

9. Rabelo GD., Coutinho-Camillo C., Kowalski LP,,
et al. Evaluation of cortical mandibular bone in

patients with oral squamous cell carcinoma. Clin
Oral Investig. 2018, 22(2): 783-790.

10. Brown JS., Lowe D., Kalavrezos N., et al. Pat-
terns of invasion and routes of tumor entry into
the mandible by oral squamous cell carcinoma.
Head Neck. 2002, 24(4): 370-383.

11. Pandey M., Rao LP, Das SR, et al. Patterns of
mandibular invasion in oral squamous cell carci-
noma of the mandibular region. World J of Surg
Oncol. 2007, 5: 12.

12. Slootweg PJ., Miller H. Mandibular invasion
by oral squamous cell carcinoma. J Cranioma-
xillofac Surg. 1989, 17(2): 69-74.

13. Brown JS., Browne RM. Factors influencing
the patterns of invasion of the mandible by oral
squamous cell carcinoma. Int J Oral Maxillofac
Surg. 1995, 24(6): 417-426.

14. Huntley TA., Busmanis I, Desmond P, et al.
Mandibular invasion by squamous cell carci-
noma: a computed tomographic and histologi-
cal study. Br J Oral Maxillofac Surg. 1996, 34(1):
69-74.

15. Ebrahimi A., Murali R., Gao K., et al. The prog-
nostic and staging implications of bone invasion
in oral squamous cell carcinoma. Cancer. 2011,
117(19): 4460-4467.

16. Kuk SK., Yoon HJ., Hong SD., et al. Staging
significance of bone invasion in small-sized (4
cm or less) oral squamous cell carcinoma as de-
fined by the American Joint Committee on Can-
cer. Oral Oncol. 2016, 55: 31-36.

17. Okura M., Yanamoto S., Umeda M., et al. Pro-
gnostic and staging implications of mandibular
canal invasion in lower gingival squamous cell
carcinoma. Cancer Med. 2016, 5(12): 3378-3385.
18. Miicke T., Holzle F,, Wagenpfeil S., et al. The
role of tumour invasion into the mandible of
oral squamous cell carcinoma. J Cancer Res Clin
Oncol. 2011, 137(1): 165-171.

19. Petrovic I., Montero PH., Migliacci JC,, et al.
Influence of bone invasion on outcomes after
marginal mandibulectomy in squamous cell
carcinoma of the oral cavity. J Craniomakxillofac
Surg. 2017, 45(2): 252-257.

20. Tada T., Shin M., Fukushima H., et al. Oral
squamous cell carcinoma cells modulate os-
teoclast function by RANKL-dependent and
-independent mechanisms. Cancer Lett. 2009,
274(1):126-131.

21.TadaT, Jimi E, Okamoto M., et al. Oral squa-
mous cell carcinoma cells induce osteoclast dif-
ferentiation by suppression of osteoprotege-
rin expression in osteoblasts. Int J Cancer. 2005,
116(2): 253-262.

22. Sato K., Lee JW., Sakamoto K., et al. RANKL
synthesized by both stromal cells and cancer
cells plays a crucial role in osteoclastic bone re-
sorption induced by oral cancer. Am J Pathol.
2013, 182(5): 1890-1899.

23. Zhang X., Junior CR,, Liu M., et al. Oral squa-
mous carcinoma cells secrete RANKL directly
supporting osteolytic bone loss. Oral Oncol.
2013,49(2): 119-128.

Acta Chir Plast 2021; 63(3): 139-144

143




BONE INVASION BY ORAL SQUAMOUS CELL CARCINOMA

24. Raggatt LJ., Partridge NC. Cellular and mo-
lecular mechanisms of bone remodelling. J Biol
Chem. 2010, 285(33): 25103-25108.

25. Theoleyre S., Wittrant Y., Tat SK., et al. The
molecular triad OPG/RANK/RANKL: involvement
in the orchestration of pathophysiological bone
remodelling. Cytokine Growth Factor Rev. 2004,
15(6): 457-475.

26. Boyce BF, Xing L. Functions of RANKL/
RANK/OPG in bone modelling and remodelling.
Arch Biochem Biophys. 2008, 473(2): 139-146.
27. Russmueller G., Moser D., Wirger T., et al.
Upregulation of osteoprotegerin expression co-
rrelates with bone invasion and predicts poor
clinical outcome in oral cancer. Oral Oncol. 2015,
51(3): 247-253.

28. Ishikuro M., Sakamoto K., Kayamori K., et al.
Significance of the fibrous stroma in bone in-
vasion by human gingival squamous cell carci-
nomas. Bone 2008, 43(3): 621-627.

29.Totsuka Y., Usui Y., Tei K., et al. Mandibular in-
volvement by squamous cell carcinoma of the
lower alveolus: analysis and comparative study
of histological and radiologic features. Head
Neck. 1991, 13(1): 40-50.

30. Carter RL., Tsao SW., Burman JF,, et al. Pa-
tterns and mechanisms of bone invasion by
squamous carcinomas of the head and neck.
Am J Surg. 1983, 146(4): 451-455.

31. Sarrién Pérez MG., Bagén JV., Jiménez Y.,
et al. Utility of imaging techniques in the diag-
nosis of oral cancer. J Craniomaxillofac Surg.
2015, 43(9): 1880-1894.

32. Zupi A, Califano L., Maremonti P, et al. Accu-
racy in the diagnosis of mandibular involvement
by oral cancer. J Craniomaxillofac Surg. 1996,
24(5):281-284.

33. Rao LP, Das SR., Mathews A., et al. Mandibu-
lar invasion in oral squamous cell carcinoma: in-
vestigation by clinical examination and ortho-
pantomogram. Int J Oral Maxillofac Surg. 2004,
33(5):454-457.

34. Gu DH., Yoon DY., Park CH., et al. CT, MR, (18)
F-FDG PET/CT, and their combined use for the
assessment of mandibular invasion by squa-
mous cell carcinomas of the oral cavity. Acta Ra-
diol. 2010, 51(10): 1111-1119.

35. Vidiri A., Guerrisi A., Pellini R,, et al. Multi-de-
tector row computed tomography (MDCT) and
magnetic resonance imaging (MRI) in the eva-
luation of the mandibular invasion by squamous
cell carcinomas (SCC) of the oral cavity. Correla-
tion with pathological data. J Exp Clin Cancer Res.
2010, 29(1): 73.

36. Wiener E., Pautke C,, Link TM., et al. Compari-
son of 16-slice MSCT and MRI in the assessment
of squamous cell carcinoma of the oral cavity.
Eur J Radiol. 2006, 58(1): 113-118.

37. Imaizumi A., Yoshino N., Yamada I., et al.
A potential pitfall of MR imaging for assessing
mandibular invasion of squamous cell carci-
noma in the oral cavity. AJNR Am J Neuroradiol.
2006, 27(1): 114-122.

38. Silva M., Zambrini El., Chiari G., et al. Pre-
-surgical assessment of mandibular bone in-
vasion from oral cancer: comparison between

different imaging techniques and relevance of
radiologist expertise. Radiol Med. 2016, 121(9):
704-710.

39. Abd El-Hafez YG., Chen CC., Ng SH., et al.
Comparison of PET/CT and MRI for the detec-
tion of bone marrow invasion in patients with
squamous cell carcinoma of the oral cavity.
Oral Oncol. 2011, 47(4): 288-295.

40. Hakim SG., Wieker H., Trenkle T., et al. Imag-
ing of mandible invasion by oral squamous cell
carcinoma using computed tomography, cone-
-beam computed tomography and bone scinti-
graphy with SPECT. Clin Oral Investig. 2014, 18(3):
961-967.

David Krdl, MD

Department of Oral and Maxillofacial
Surgery

Faculty of Medicine

Palacky University Olomouc

and University Hospital Olomouc
I.P.Pavlova 185/6

779 00 Olomouc

Czech Republic

e-mail: david.kral@fnol.cz

Submitted: 12.6.2021
Accepted: 30.7.2021

144

Acta Chir Plast 2021; 63(3): 139-144




THREE-DIMENSIONAL NAVIGATION IN MAXILLOFACIAL SURGERY

doi: 10.48095/ccachp2021145

Three-dimensional navigation in maxillofacial
surgery — the way to minimize surgical stress
and improve accuracy in fibula free flap and
Eagle’s syndrome surgical procedures

L. Czaké', M. Vavro', B. Dvoranova', M. Sovis', K. Simko’, A. Thurzo?, B. Galis', F. Sandor?

"Department of Oral and Maxillofacial Surgery of Medical Faculty of Comenius University and University Hospital Bratislava, Bratislava, Slovak
Republic

2Department of Simulation and Virtual Medical Education of Medical Faculty of Comenius University Bratislava, Bratislava, Slovak Republic
3Department of Pulmonary Medicine and Pathophysiology of Medical Faculty of Comenius University Bratislava, Bratislava, Slovak Republic

Summary

Background: Surgical navigation with three-dimensional (3D) printing techniques presents two major advantages: First, from a technical aspect,
it facilitates orientation in target anatomical structures resulting in improvement of the accuracy of surgery. Moreover, it shortens the time of
complex surgical interventions by preparing the exact position of customized autologous grafts with fixation devices. Second, from a clinical
point of view, it also lessens the impact of surgical stress to adjacent tissues by decreasing the duration of surgery. Material and methods:
Two maxillofacial procedures were evaluated in this study using 3D navigation and planning approach - resection of the styloid process due
to Eagle’s syndrome and microvascular mandibular reconstruction with the fibula free flap. All patients who underwent these procedures
were divided into two groups (with or without 3D navigation). Results: In the Eagle’s syndrome group procedure independent t-test showed
significant difference in the operating time between group 1 (M = 148; SD = 0) and group 2 (M = 78; SD = 4.24) t (1) = 13.472; P = 0.047. There
was no significant difference in the duration of postoperative hospitalization (2 days), which was equal in all patient groups. Regarding the fibula
free flap procedure, the independent t-test revealed significant difference in operating time with (M = 8:40: 25; SD = 0: 58 : 07) and without 3D
printing guides (M=10:43:15;SD=3:04:32) t(14)=2.133, P = 0.051. Similarly, there was no significant difference between groups (group 1 M
=15.5;SD=0,71; group 2 M= 13; SD = 1,63) in the duration of postoperative hospitalization time t (4) =1,98; P = 0.119. Conclusion: In summary,
reduction in operation time in Eagle’s syndrome and in microvascular mandibular reconstruction with the fibula free flap group mitigates the
surgical stress on target tissues enabling faster tissue healing and quicker recovery.
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Introduction

Three-dimensional (3D) printing tech-
niques, also known as additive man-
ufacturing (AM), have been develop-
ing for the past three decades since
1986 [1]. However, the level of preci-
sion and accuracy required for clini-
cal use was achieved only recently [2].
In combination with anatomically sen-
sitive clinical imaging techniques such
as MRI or CT scans, 3D printing tech-

nology in maxillofacial surgery offers
important assistance in prosthetic re-
habilitation, reconstruction and regen-
eration [3]. Low-cost 3D printing mod-
els have been used in medicine in many
variations, including preoperative plan-
ning, surgical intraoperative guidance
and advanced medical education [1,4].
These synthetic models improve our
understanding of preoperative anat-
omy in individual cases, allow us to op-

timize our surgical approaches and in-
troduce novel techniques tailored to
a specific patent. This results in the re-
duction of operative time and surgical
stress and minimization of periopera-
tive errors [5,6]. In this clinical study, we
present two reconstructive methods
assisted by 3D printing. We were able
to achieve patient-directed custom-
ized anatomical approach and iden-
tify major structural landmarks during
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preoperative planning. In addition, 3D
printing technique enabled us to pre-
dict the stability and prepare shapes of
the used alloplastic materials [3,6].

Material and methods

In this study, we used 3D printed mod-
els for navigation and planning dur-
ing surgical procedures of styloid pro-
cess and fibula free flap reconstruction.
Printed models helped in exact loca-
tion of the styloid process resection
site without damaging the surround-
ing anatomical structures. Compared
to traditional methods, in patients un-
dergoing mandibular resection due to
malignancy, 3D models helped to iden-
tify the cutting edges and major land-
marks used in mandibular reconstruc-
tive interventions.

A Form2 3D printer (Formlabs) was
used to create all preoperative models.
A PreForm software was used to design
3D models of temporal bone, mandible
and other anatomical structures. Written
informed consent was obtained from
the patients undergoing surgical inter-
ventions after detailed explanation of
the risks and benefits.

Results
Styloid process resection group
For the past 3 years, we identified and
enrolled a total of 8 patients with 15
elongated styloid processes (Eagle’s syn-
drome) in this study. Seven of them un-
derwent bilateral resection of an elon-
gated styloid process and one patient
underwent unilateral resection. Three
patients had surgery without the preop-
erative model approach (group 1) and
five patients underwent surgical pro-
cedure using the preoperative model
of patient specific 3D printing of bony
structures (group 2) (Fig. 1). The duration
of surgery in minutes and the length of
postoperative hospitalization in days
were measured.

The model was examined to deter-
mine whether specific anatomical struc-
tures were located correctly and were

Fig. 1. The skull model fabricated by using 3-dimentional printing technology
reveals bilateral elongated styloid processes.

of the appropriate shape. All 3D printed
models were scanned by CT with the
same parameters as those of the original
temporal bone and mandible. The repro-
ducibility of the structures such as the
anatomical position, length and form
of styloid process, location of the stylo-
mastoid foramen, transversal process of

the atlas and distance from the ascend-
ing ramus of the mandible were evalu-
ated by comparing CT images of the 3D
models to those of the originals. Subse-
quently, we used this exact 3D model
preoperatively as a spatial navigation
tool to perform exact resection of the
styloid process.

Fig. 2. Virtual surgical planning of the mandibular reconstruction with fibula
free flap. The guides for osteotomies (up) perform perfect fitting fibular
segments for further reconstruction exactly in the defect side. The titanium
plate (down) is customized and prepared before surgery, it is made based on
virtual surgical planning and adapted on the segments.
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The temporal bone and the mandi-
ble models were printed from the PLY
file from biocompatible resin, in resolu-
tion of 50 microns, on a full-color FORM
2 3D printer (Formlabs Inc., Sommerville,
Massachusetts, USA).

An independent t-test showed a sig-
nificant difference in the operating time
between group 1 (M = 148; SD = 0) and
group 2 (M=78;SD=4.24)t(1)=13.472;
P = 0.047.There was no significant differ-
ence in the postoperative hospitaliza-
tion duration (2 days), which was equal
in all patient groups.

Fibula free flap reconstruction
group

The 3D printed models of mandible and
cutting guides for fibula resection were
performed 2 weeks prior to the surgery
(TruMatch, Materialise NV, Leuven, Bel-
gium) (Fig. 2). We enrolled a total of
16 patients in this cohort. The locations
of cutting lines, shape of the reconstruc-
tion, position of plate and screws was
discussed in a real-time internet video
conference between the manufacturer
and the operating team. All patients
underwent reconstruction of mandi-
ble after malignant tumor resection
(1-3 segments). After dividing the pa-
tients to regular surgery (group 1-2 pa-
tients) and 3D printing assisted groups
(group 2-4 patients), we assessed the
same parameters as in the styloid pro-
cess group - the length of surgical in-
tervention in minutes and postoper-
ative hospitalization duration in days.
The created model was used as a guide
to identify optimal cutting lines. An in-
dependent t-test revealed a signifi-
cant difference in operating time in 3D
printing guides group (M = 8 : 40 : 25;
SD =0:58:07) and without 3D printing
guide (M=10:43:15;SD=3:04:32);
t (14) = 2.133, P = 0.051. There was no
significant difference between the
groups (group 1: M = 15.5; SD = 0.71;
group 2. M = 13; SD = 1.63) in the du-
ration of postoperative hospitalization
t(14)=1.98;P=0.119.

Discussion
Eagle’s or stylohyoid syndrome is a gen-
erally unknown and rarely identified an-
atomical and clinical condition. It in-
volves the elongation of the styloid
process (> 4 cm) or calcification of the
stylohyoid ligament [7,8]. It is character-
ized by symptoms of recurrent or per-
manent throat and neck pain, pharyn-
geal foreign body sensation, dysphagia
and bilateral otalgia [9,10]. The symp-
toms of Eagle’s syndrome are nonspe-
cific and may mimic tumors, infection,
or neuralgia what makes it quite diffi-
cult to establish the correct diagnosis
based solely on clinical manifestation
[11]. Eagle’s syndrome has been de-
scribed as a pain syndrome associated
with an elongated styloid. The congen-
ital variant, often described as stylohy-
oid syndrome, has been described as
a syndrome with pain and symptoms of
carotid compression (syncope, presyn-
cope, and even transient ischemic at-
tacks) caused by an ossified stylohyoid
ligament [9,12]. The incidence of abnor-
mal stylohyoid length ranges from 4%
to 28% [13,14]. The incidence is higher if
calcification of the stylohyoid complex is
included in 22-84% [15,16]. These symp-
toms can be associated with the com-
pression of the anatomic structures that
are closely related to the styloid process
and the stylohyoid ligament such as fa-
cial, accessory, hypoglossal, vagal, and
glossopharyngeal nerves, the internal
jugular vein, and the internal carotid ar-
tery [17].

A free flap reconstruction has been
a useful technique in various instances
regarding maxillofacial surgery. A fibula
free flap has been known to be a well-
established surgical correction option
in cases of mandibular reconstruction
for the past 30 years [18]. This technique
provides low donor-side morbidity, ad-
equate portion of osseous graft, and
a satisfactory postoperative function
leading to overall improvement of the
quality of life. Virtual surgical planning
(VSP) allows to perform precise osteoto-

mies on the affected site and fit the seg-
ments of fibula in the individual prefab-
ricated plates [19,20]. Although free flap
reconstruction with fibular flap is tech-
nically feasible, yet it is still undeniably
time and manpower consuming. More-
over, the postoperative period confers
a risk of flap failure with added potential
of a donor-side morbidity [21]. Various
approaches such as 3D printing technol-
ogies are aimed at decreasing the im-
pact of time-consuming surgical proce-
dures on tissues and organs [6,19,22].
These techniques can be easily incor-
porated into specialty training curricula
due to their relatively shallow learning
curve. In addition, they allow for precise,
anatomically correct bony reconstruc-
tion and ultimately decrease the overall
surgical time [23].

Effects of surgery on tissues

Direct effects of surgery in the head
and neck region are primarily related
to cellular injury. In maxillofacial sur-
gery, both direct and indirect surgical
injury are present. Direct surgical injury
occurs through surgical access, organ
mobilization, excision, and dissection.
Greater degrees of tissue injury lead to
higher levels of inflammatory mediator
and cytokine release, which drive immu-
nologic, metabolic, and hormonal pro-
cesses in the body known as the surgical
stress response [24].

Although the development of min-
imally invasive surgery, robotic tech-
niques and endoscopic interventions
have greatly decreased direct tissue in-
jury at the time, open approaches are
still necessary to achieve the desired
treatment goals and outcomes. Much of
the direct tissue injury is caused by cer-
vical/facial trauma or extensive scars,
which may be reduced through chang-
ing incision orientation or minimizing
the size of the incision [25].

Indirect injury occurs through several
methods including alterations in tissue
perfusion, microvascular changes asso-
ciated with blood loss, and from using
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different anesthetic techniques. Since
tissue oxygen delivery is determined by
hemoglobin concentration, cardiac out-
put, and oxygen saturation, a decrease
in hemoglobin levels will directly im-
pact the metabolic function on a cellular
level. In addition, decreased oxygen de-
livery can lead to tissue and organ dys-
function by means of tissue hypoxemia
and hypoperfusion causing the devel-
opment of systemic inflammatory re-
sponse syndrome and sepsis [26].

Direct surgical manipulation in the
head and neck region such as retraction,
ligation of vessels, removal of tissues,
nerves or organ components can also
negatively affect tissue perfusion. Di-
rect injury by mechanical means causes
induction of various inflammatory cas-
cades leading to significant cellular
dysfunction.

During surgical interventions, patient
positioning can also pose a potential
threat to the tissue microvascular en-
vironment. Prolonged unphysiological
positioning, whether head up or down
or various tilted positions, causes intra-
vascular fluid shifts having deleterious
effects on tissue perfusion.

Surgical stress response

Directorindirectinjuries lead to cytokine
and inflammatory mediator release. In
response to cellular injury, neutrophils
and macrophages produce proinflam-
matory cytokines including tumor ne-
crosis factor alpha (TNF-a), and several
interleukins (IL-1, IL-6, IL-8) [27]. These
cytokines induce the liver to increase
synthesis of acute phase proteins such
as C-reactive protein (CRP), albumin, fer-
ritin, transferrin, and fibrinogen. The lev-
els of these acute phase reactants, par-
ticularly IL-6 and CRP, correlate with the
magnitude of the stress response and
the development of the systemic inflam-
matory response [28]. Several studies
have demonstrated that endoscopic and
robotic surgeries are associated with
lower levels of IL-6 and CRP production
when compared with traditional open

procedures. Patients with higher levels
of proinflammatory markers are more
likely to develop postoperative compli-
cations [29]. Along with the upregula-
tion of proinflammatory cytokines and
acute phase proteins in response to sur-
gical stress, there is also activation of the
hypothalamic-pituitary-adrenal axis that
leads to an elevation in counter-regu-
latory stress hormones including corti-
sol, growth hormone, glucagon, and cat-
echolamines. One of the main surgical
concerns regarding the hormonal stress
response is the development of insu-
lin resistance through the combination
of catecholamine release and impaired
function of the immune system [30].

Catabolic hormones and inflamma-
tory mediators also lead to salt and
water retention in response to a sur-
gical injury. As reported in prior publi-
cations, mitochondrial activity is sup-
pressed with an overall reduction of ATP
levels. Increased inflammatory response
following surgery leads to elevated
production of reactive oxygen species
(ROS). ROS are able to damage lipids,
proteins, and even DNA, which leads to
impaired vascular permeability [31]. Cell
disruption from direct surgical manipu-
lation releases several intracellular me-
diators including potassium, bradykinin,
heat shock proteins, various cytokines/
chemokines and nerve growth factors.
These have been reported to cause pe-
ripheral sensitization of nociceptors. In
addition to these proinflammatory me-
diators, calcitonin gene-related peptide
and substance P also sensitize nocicep-
tors in adjacent tissues that were not di-
rectly injured by surgical trauma. Ulti-
mately, this leads to central sensitization
through NMDA receptors in the dorsal
horn of the spinal cord and can lead to
the development of hyperalgesia, allo-
dynia, and possible chronic postsurgical
orofacial pain [25].

Conclusion
Reducing operating time, decreasing the
impact of surgical stress and minimiz-

ing the length of hospital stay should be
the aim of every surgery. Manipulation
of tissues in the head and neck region is
much dependent on being familiar with
the major anatomical landmarks. In case
of styloid process surgery, it is crucial
to avoid additional damage of the sur-
rounding tissues (facial, accessory, hypo-
glossal, vagal, the internal jugular vein,
and the internal carotid artery). Detailed
preoperative planning by recognizing
and labeling the major bone structures
has shown to significantly improve the
accuracy of the surgical intervention.

Our statistical analysis reveals a sig-
nificant difference in measured param-
eters within both procedures, fibula free
flap reconstructive surgery group and in
the Eagle’s syndrome group, every oper-
ation with 3D navigation had a shorter
absolute duration of surgery than the
traditional procedure without 3D nav-
igation model. This difference was also
noted in a subset of patients who un-
derwent reconstruction of at least three
or more fibular segments in the fibula
free flap group. High proficiency in iden-
tifying the individual anatomy helps to
avoid errors during surgery, reduces the
operative time burden and specifies the
best location for safe resection of the
tumor. Overall reduction of surgical time
is potentially beneficial in mitigating
the impact of surgical stress and leads
to improved tissue healing with quicker
recovery.
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Is it a second scrotum?
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Dear Sir,
We would like to share a peculiar presen-
tation of a superficial lipomatous naevus
at the right inner thigh of a male patient,
resembling the patient's nearby located
scrotum.

A 35-year-old man presents with
a slowly growing lesion on his right inner
thigh. The lesion has been present for
a few years. It makes the patient self-con-
scious but causes no other symptoms.
The patient has no previous medical his-
tory and no family history of skin disease.

Clinical examination reveals a saccular
lesion on the right inner thigh. It is a soli-
tary, soft and skin-coloured lesion, resem-
bling the patient’s nearby-located scrotum
(Fig. 1). Ultrasound imaging shows a sub-
cutaneous fatty content with no deep con-
nections and no visible vasculature.

Resection under local anaesthesia is
performed for cosmetic reasons (Fig. 2).
Histopathological examination reveals
a superficially subcutaneously located li-
pomatous lesion with mature, white ad-
ipose cells and polypoid transformation,

compatible with naevus lipomatosus cu-
taneous superficialis (also called superfi-
cial lipomatous naevus or “fat naevus”).
There is no dysplasia and immunohisto-
chemical staining with Murine Double
Minute 2 (MDM2) to rule out liposarcoma
is negative.

A superficial lipomatous naevus is an
idiopathic, cutaneous hamartoma that
was first described by Hoffman and Zur-
helle in 1921 [1]. It is defined by the pres-
ence of the aggregates of mature, ectopic
adipocytes among the collagen bundles
of the dermis. Typically, the lesions are ei-
ther congenital or present by the third
decade of life with no sex predilection.

A superficial lipomatous naevus is clini-
cally classified into two types: classical or
solitary. The classical form presents as mul-
tiple clusters of soft, skin-coloured nod-
ules that mainly occur in the pelvic-gir-
dle area. They have a zosteriform pattern
and may either be sessile or pedunculated.
The solitary form presents as a single, pe-
dunculated, skin-coloured lesion that may
occur anywhere on the body [2].

Fig. 1. Overview (A) and close-up (B) photos of the lesion at the patient’s right
inner thigh that has been present for a few years. The colour, texture and
firmness mimic the patient’s nearby-located scrotum.

A superficial lipomatous naevus can
be left untreated as it is a benign con-
dition. In our case, resection under local
anaesthesia was performed for cosmetic
reasons. Its resection is usually curative.

Financial disclosures: None of the au-
thors has a financial interest in any of the
products, devices, or drugs mentioned
in this manuscript.
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Fig. 2. Intraoperative photo of

the lesion that was successfully
resected under local anaesthesia. No
recurrence occurred.
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Professor Radana Konigova Prize awards

M. Tokarik
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On June 4, 2021, a meeting of the Com-
mittee of the Society of Burns Medi-
cine of the Czech Medical Society of Jan
Evangelista Purkinje was held in Brno.
One extraordinary item was included in
the programme agenda - the ceremony
of awarding the Professor Radana
Konigova Prize to the honoured per-
sonalities for the years 2019 and 2020,
and retrospectively also for the year
2015. Due to long-term constraints re-
lated to the ongoing pandemic of
COVID-19 disease, it was not possible to
use the Society's annual conferences for
this official occasion. The festive frame-
work and importance of this event was
documented by the presence of the rep-
resentatives of the Faculty of Medicine
of Masaryk University in Brno, Dean Prof.
Martin Repko, MD, PhD, and Vice-Dean
Prof. Zdenék Kala, MD, PhD.

The Prize bears the name of the pi-
oneer; a founder of burns medicine,
world-renowned Prof. Radana Kdénig-
ov4, MD, CSc., who passed away in 2014.
Since 2015, the Committee of the So-
ciety of Burns Medicine bestows this
Prize upon a person or organization that
has greatly contributed to the develop-
ment, promotion or reputation of burns
medicine in the Czech Republic and
abroad, and/or as manifestation of re-
spect to the personalities who follow the
profound ethical and humanitarian leg-
acy of Prof. Kdnigova by their acts. The
Czech Society of Burns Medicine also
values the results of scientific research
work as well as benefits for clinical prac-
tice in prevention, pathology, compre-
hensive treatment, and rehabilitation of
patients with burns injuries (Tab. 1).

The first recipient of the award
was Yvona Kaloudova, MD in 2015,

awarded during the annual conference
of the Society in Velké Bilovice. How-
ever, the material representation of this
prize in the form of a crystal obelisk with
a 3D portrait of Prof. Kénigova had not
been made at that time and could only
be handed over now. In accordance with
the nomination criteria, the prize was
awarded for lifetime contribution to the
field of burns medicine.

Dr. Kaloudova joined the 3 Depart-
ment of Surgery of the Trauma Hospi-
tal in Brno - Pondvka in 1984, where
she worked as a general surgeon and
simultaneously at the Emergency Res-
cue Service. In 1989, together with sev-
eral colleagues who were involved in
the treatment of burns, she moved to
the Bohunice Hospital, where the Burns
Centre, the forerunner of today's Depart-
ment of Burns and Plastic Surgery, had
been established. She devoted her en-
tire professional career to this depart-
ment and has been working there as the
head of the divisions of standard and in-
termediate care since 1995. She worked
in the committee of the Society of Burns
Medicine for 18 years. She is a member
of the European Burns Association (EBA)
and the International Society for Burn

Injuries (ISBI). She is a regular speaker at
national and international conferences
and has published numerous scientific
reports. Dr. Kaloudova has contributed
significantly to the development of pro-
fessional guidelines for the treatment of
burns in pre-hospital care. She was ac-
tive in the campaign for prevention of
childhood burns injuries. She has been
involved in training young doctors and
nurses for a long time. She is an exam-
ple of a physician fully committed to her
field and her patients.

The 2019 awardee was Prof. Pavel
Brychta, MD, CSc., a renowned person-
ality of Czech burns medicine and plastic
surgery. He has been working in the field
continuously since 1987. After the estab-
lishment of the workplace in the Bohu-
nice University Hospital, he has gradu-
ally passed through all positions from
a secondary physician, through the dep-
uty chief and later the head of the Cen-
tre for Burns, to the head of today’s De-
partment of Burns and Reconstructive
Surgery at the Faculty of Medicine of
Masaryk University, which he has estab-
lished and led since 2001. Despite com-
plicated postgraduate training, he man-
aged to build a stable multidisciplinary

Tab. 1. Awardees of Professor Radana Konigova Prize.

Year Name Workplace
2015 Yvona Kaloudova, MD Brno
2016 Prof. Rajko Dolecek, MD, DrSc. Ostrava
2017 Monika Adamkova, MD Ostrava
2018 Josef Blaha, MD, CSc. Prague
2019 Prof. Pavel Brychta, MD, CSc. Brno
2020 Assoc. Prof. Leo Klein, MD, CSc. Hradec Kralové
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team. He is a supervisor of postgraduate
medical education. Under his supervi-
sion, seven PhD students defended their
dissertations and one habilitation pro-
cedure was held. Prof. Brychta is very ac-
tive in lecturing and publishing, he is the
author and co-author of several mono-
graphs, including international ones. He
has been the principal investigator of
three major grant projects in the field of
burns treatment research, one of which
led to the gaining of a patent (cultured
epidermal graft). Prof. Brychtais a mem-
ber of several national and international
professional societies. He has been
a member of the Society of Burns Med-
icine since its inception, a long-stand-
ing member of the Committee, and was
the Chairman between 2011 and 2017.
He is a member of EBA, where he served
on the Committee as Secretary, Vice-pre-
sident and President (2009-2011). He is
a member of ISBI where he served as
Vice-president in 2008-2010. His conti-
nued and versatile professional activi-
ties and involvement in the Societies of
Plastic Surgery, Aesthetic Surgery, the

A T =l Aol

Society of Hand Surgery and the So-
ciety of Aesthetic and Laser Medicine
have contributed significantly to the in-
terconnected activities of several closely
related surgical specialties along with
burns medicine. He managed to achieve
a similar interconnection in the organi-
sational structure and functional con-
tent of the Burns Department in Brno. In
this way, he represents burns medicine
in the Czech medical environment, in
public and in international professional
circles.

The 2020 awardee was Assoc. Prof.
Leo Klein, MD, CSc., a significant
personality of Czech burns medicine,
plastic surgery and military medicine.
He first encountered the treatment of
burns at the surgical department of
the Military Hospital Olomouc in 1976.
In 1984, he moved to the Department
of Military Surgery and the Second De-
partment of Surgery of the Faculty of
Medicine of Charles University and the
Teaching Hospital in Hradec Kralové,
where the division of plastic surgery
and burns treatment was newly being

J‘U

Fig. 1. Awardees of Professor Radana Konigova Prize (from the left to the right):
Leo Klein, Yvona Kaloudova, Pavel Brychta.

established. He started building the di-
vision and especially the functionally
integrated burns unit from the very be-
ginning. Within a few years, technical
facilities and an interdisciplinary team
were built up. The spectrum and num-
bers of patients treated were expanded,
and in the late 1980s and 1990s the di-
vision served as a regional burns unit.
After the Czech Republic joined NATO,
Brig. Gen. Dr. Klein was sent abroad
for a mission in 1999-2002, where he
served as Medical Advisor to the Com-
mander and Chief of the Medical Branch
of the NATO Supreme Headquarters Al-
lied Powers Europe (SHAPE) in Belgium.
Between 2004 and 2008, he served as
Head of the Department of Burns Med-
icine of the 3 Faculty of Medicine,
Charles University and Teaching Hos-
pital Krdlovské Vinohrady in Prague.
Upon his return to his original work-
place in 2008, he has been still work-
ing in Hradec Kralové. Assoc. Prof. Klein
is a member of several domestic and in-
ternational professional societies. He
is a founding member of our Society,
where he has been a committee mem-
ber for many years. He was the National
Representative since 1994 and also the
Regional Representative for Europe in
ISBlin 2012-2014. He is a member of the
EBA where he served three terms in the
Executive Committee (2011-2017). He
has authored and co-authored several
monographs, numerous publications,
and has conducted research projects
and made more than 300 oral presenta-
tions. He has been intensively involved
in teaching activities and has contrib-
uted to the training of several genera-
tions of young physicians. He serves on
the editorial boards of national and for-
eign professional journals and is an ex-
ternal reviewer of other periodicals.
Assoc. Prof. Klein has made a significant
contribution to the representation of
the field of burns medicine at home and
abroad, in the conditions of civilian and
military health care. He is an active pro-
moter of Prof. Kbnigovad's legacy.
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After the award ceremony, both rep-
resentatives of the Faculty of Medicine
held salutary speeches, in which they
emphasized, among other things, the ex-
cellent cooperation of the Burns Centre
in Brno with all clinics and departments
within the Trauma Centre and the Fac-
ulty of Medicine of the Masaryk Univer-
sity. They also expressed their apprecia-

tion of the work of the Society of Burns
Medicine, and its committee, in the con-
text of the Czech Medical Society of J.E.
Purkinje and Czech medicine as such.

On behalf of the entire Society of Burns
Medicine, the members of the Commit-
tee thank all of the awardees (Fig. 1) for
their work and wish them every success
in their future life and work.

Monika Tokarik, MD, PhD

Chairwoman, Committee of the Society
of Burns Medicine CMS JEP

Dept. of Burns Medicine

University Hospital Krdlovské Vinohrady
Srobdrova 50

100 34 Prague

Czech Republic

e-mail: monika.tokarik@fnkv.cz
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CESKE SOUHRNY

Fournierova gangréna po muzské obrizce - kazuistika a prehled literatury

M. Tripoli, E. Cammarata, A. Cordova

Uvod: Fournierova gangréna (FG) je nekrotizujici fasciitida genitalii, perinealni a perianalni oblasti s vyznamnou Gmrtnosti.
Potencialné smrtelné onemocnéni pochazi z aerobnich i anaerobnich bakterii a primarné se vyskytuje u muz{. Vétsina piipadd
Fournierovy gangrény je idiopatickd nebo pochézi z perinedlnich a genitélnich koznich infekci. V¢asny chirurgicky debridement
nekrotickych tkéni a nasazeni antibiotik je zasadni. Pfipad: Referujeme vzacny pfipad Fournierovy gangrény 57letého muze
sekundarné po operaci obfizky. U pacienta se projevila bolestivym otokem 3ourku a hraze ve spojenim s vysokou horeckou. Byla
nasazena Sirokospektralni antibiotika a pacient podstoupil okamzity chirurgicky debridement, dalSich celkem pét debridementt
bylo provedeno béhem hojeni, a to az do vyhojeni ran. Ve druhé fazi jsme provedli rekonstrukci penisu s transplantaci kiize v pIné
tloustce s uspokojivym kosmetickym a funkénim vysledkem. Zavér: FG je nadale urgentni zdravotni problém spojeny s vysokou
umrtnosti, ktery vyzaduje okamzitou lécbu. Pro zlep3eni cetnosti preZiti je tfeba vice statistickych Udajd a standardni guidelines.

Rekonstrukcni a esteticka chirurgie prsu po organové transplantaci - systematicky prehled, navrh
nového protokolu a prezentace pripadi

R. B. Basso, M. E. Salto, H. F. Mayer

Uvod: Velky pokrok v transplantaci solidnich organd (SOT) umoznil pacientim del3i ptezivéani a uziti kvalitniho Zivota po
operaci. Rostouci pocet SOT a zlepSena mira dlouhodobého preZiti vedou ke zvysujici se poptéavce po plastickych, estetickych
a rekonstrukénich operacich prsou. Material a metody: Bylo provedeno prohledani literatury podle pokyn( ,Preferred Reporting
Items for Systematic Reviews and Meta-Analyses” (PRISMA) a byly pouzity vyhledavaci vyrazy souvisejicich s estetickou
a rekonstrukeni chirurgii prsu ve tfech databazich: PubMed, Scopus a Google Scholar. Zahrnuté ¢lanky byly analyzovény za
Ucelem vyhledani dat, v¢. véku pacienta, typu operace, transplantace organu, zakladnich stavd spojenych s transplantaci organu,
sledovani, imunosupresivnich 1ékl a jejich vedlejsich ucinkd, perioperacni 1é¢by a komplikacemi, které souvisely s plastickymi
operacnimi postupy na prsu. Ze zminénych elektronickych databazi bylo ziskano celkem 1 298 ¢lankd. Do tohoto systematického
prehledu bylo nakonec zahrnuto 8 ¢lanka. V téchto ¢lancich bylo uvedeno celkem 41 piipadu plastické operace prsu po orgadnové
transplantaci. Procedury byly estetické povahy v 26,8 % pfipadl (11 ze 41 ptipadd) a rekonstrukéni v 73,2 % (30 ze 41 pfipadu).
Nebyla hlasena zadna umrti. Zavér: Prestoze u piijemcl SOT Ize bezpecné provadét estetickou a rekonstrukéni operaci prsu, je
tfeba vzdy zohlednit davku imunosuprese a celkovy zdravotni stav pacientky s ohledem na délku a rozsah planovaného vykonu.
Zanalyzy udajlzliteratury nenimozné vyvodit statistické zavéry, ze mira komplikaci chirurgického zakroku uimunosuprimovanych
pacientl po transplantaci je stejna jako u normalni, neimunosuprimované populace. Je tieba dalsich validnich klinickych studii.

Charakteristika poranéni prstii a navrh lé¢ebného algoritmu dle doporuceni centra chirurgie ruky
v Mexico City

J. E. Telich-Tarriba, I. Santos-Gallegos, C. Arroyo-Berezowsky, A. Cardenas-Meji

Uvod: Spi¢ky prstl jsou nejéastéji poranéné anatomické struktury na horni konécetiné. Cilem této préce je pfedstavit nase
zkusenosti s 1écbou poranéni prstl. Metody: Byli zahrnuti vsichni pacienti s poranénim prstli osetfeni na Oddéleni plastické
a rekonstruk¢ni chirugie vseobecné nemocnice ,Dr Manuel Gea Gonzalez” v Mexiku od ¢ervence 2010 do ¢ervna 2015; jsou
popsany jejich demografické charakteristiky, typ Urazu a jeho management. Vysledky: Do studie bylo zahrnuto celkem
1 265 pacientd, 75 % muzl. Priimérny vék prezentovanych byl 20,5 + 16,46 let; nej¢astéji postizena vékova skupina byla mladsi
15 let (46,7 %). Zranéni vpravo a vlevo se vyskytla ve stejné mife (51 vs. 49 %). Nejcastéji zranénymi prsty byly tfeti (27,2 %) a druhé
(25,8 %). Osmdesat sedm procent pacientd mélo izolované poranéni. Nejcastéjsim typem poranéni byly amputace prstd na
prstech u 620 pripadd (49 %), poté nasledovaly jednoduché trzné rany prstem (574 pripadd, 45 %) a poranéni nehtového I{izka
v 71 ptipadech (5,6 %). Chirurgicka Ié¢ba byla nutna v 95,8 % pripadl. Zavér: Nejcastéjsim divodem vysetieni u akutnich stavi
ruky jsou poranéni prstl. K dosazeni nejlepsich klinickych vysledki je nezbytny systematicky pfistup k jejich lécbé.
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Plazma obohacena o krevni desticky zlepsuje pooperacni estetické vysledky po zakrocich
maxilofacialni chirurgie

Y. Menchisheva, U. Mirzakulova, D. Usupova, G. Yermukhanova, Z. Rysbayeva

Uvod: Poopera¢ni jizvy na obli¢eji po plastické a rekonstrukéni operaci jsou viditelnymi vysledky, které mohou vazné ovlivnit
kvalitu zivota lécenych pacient(. V sou¢asné dobé je plazma obohacena o krevni desticky (platelet-rich plasma - PRP) v mediciné
Siroce pouzivana ke zlepseni regenerace tkani. Cil: Analyzovat estetické vysledky pouzivani PRP v pozdnim pooperac¢nim
obdobi po maxilofacialnich zdkrocich. Material a metody: Do této studie bylo zahrnuto 100 pacientl ve véku 18-60 let, ktefi
podstoupili plastickou a rekonstrukéni operaci v maxilofacialni oblasti. Pacienti byli ndhodné rozdéleni do dvou skupin. Padesat
pacient( v 1é¢ebné skupiné dostavalo v dobé operace injekce PRP. Pacienti v kontrolni skupiné nedostali Zadné injekce. PRP byla
injektovana intradermalné po sutufe ran. Hodnoceni vysledk( 1é¢by bylo provddéno planimetrii, programem Image J béhem
1 mésice po operaci a pomoci skaly pro hodnocenijizev pacienta a pozorovatele (the Patient and Observer Scar Assessment Scale —
POSAS) 30 a 90 dnli po chirurgickém zékroku. K hodnoceni negativniho dopadu vysledki [é¢by na rlizné aspekty Zivota pacienta
byl pouzit dermatologicky index kvality Zivota (dermatology life quality index - DQLI). Vysledky: Sitka jizev byla u lé¢ené skupiny
2x mensi. Pacienti v PRP 1écené skupiné byli s vysledky lé¢by spokojenéjsi a méli vyssi kvalitu Zivota. OSetfovand skupina
vykazovala ve viech ¢asovych bodech méné jizveni nez kontrolni skupina 3 mésice po operaci. Zavér: Pouziti PRP mélo vyrazny
pfiznivy terapeuticky ucinek v rdmci ovlivnéni estetickych vysledk( chirurgickych zakrokd.

Anaplasticky velkobunéény lymfom spojeny s prsnim implantatem - evoluce v priibéhu desetileti:
citacni analyza 50 nejcitovanéjsich clanku

A. P. Kallarackal, I. Slaninka, N. Mrozkova

Uvod: Anaplasticky velkobuné&ény lymfom spojeny s prsnim implantdtem (breast implant-associated anaplastic large cell
lymphoma - BIA-ALCL) je nedavno objevena malignita T bunék vznikajici pfi pouZziti silikonovych prsnich implantatd. Predpoklada
se, Ze etiologie mlze byt spojena s rlistem bakterii a dlouhodobym zdnétem. U postizené pacientky se obvykle objevi otok
prsu v disledku nahromadéni periimplantatové tekutiny. V souc¢asné dobé je diagnostika provadéna pomoci ultrazvuku,
biopsie a testovani urcitych biomarkerd. Dalsi 1é¢ba spociva v tplné chirurgické excizi a kapsulektomii s vyménou za implantaty
s hladkym povrchem. Cilem této studie bylo identifikovat a predstavit 50 nejcitovanéjsich ¢lanku tykajicich se oblasti BIA-ALCL.
Metody: K identifikaci 325 ¢lankU tykajicich se BIA-ALCL byl pouzit citacni index Web of Science. Do této studie bylo zahrnuto
50 nejcitovanéjsich ¢lanku z nich. Byl evidovan nazev, jméno autora, ¢asopis a rok vydani, zemé a institut plvodu, Uroven dikazu
(level of evidence - LoE), typ studie (klinickd nebo zakladni) a téma studie (patofyziologie, onkologicky management, diagnostika,
kazuistiky a pfipady). Vysledky: Tato studie zahrnuje ¢lanky od roku 1997 do roku 2018 s primérnou citaci 65,5. U vétsiny
citovanych ¢lankut (36 %; n = 18) byly nalezeny kazuistiky, nasledovaly série pfipadl (18 %; n = 9), systémové recenze (12 %; n = 6)
a studie zamérené na patofyziologii (16 %; n = 8), onkologicky management (6 %; n = 3), databaze (6 %; n = 3), diagnostika (4 %;
n=2) ainformovany souhlas (2 %; n = 1). Clanky byly publikovany ve 30 ¢asopisech a pochézely z 35 tstav(. Zemé plivodu vétsiny
studii byly Spojené staty. Prestoze zadny z ¢lankd nedosahl Urovné dlikazu 1, u vétsiny bylo zjisténo, ze maji Uroven dikazu 4
(n=11) nebo 5 (n = 19). Vétsina ¢lankd (n = 42) predstavovala klinicky vyzkum. Zavér: Podle této cita¢ni analyzy je velka c¢ast
stavajici literatury o BIA-ALCL s vysokym impaktem zaméfena na sledovani onemocnéni. Doufame, Ze prostiednictvim této studie
pfedstavime jednoduchy vzdélavaci néstroj, ktery umozni lépe ocenit vyzkum v této relativné mladé oblasti.

Kostni invaze u oralniho spinocelularniho karcinomu

D. Kral, R. Pink, L. Saskova, J. Michalek, P. Tvrdy

Uvod: S ohledem na anatomické vztahy v dutiné dstni mize oralni spinocelularni karcinom atakovat horni nebo dolni ¢elist.
Podle systému TNM jsou nadory, které napadaji kortikalni kosti, klasifikovany jako T4a, stadium IVA. Invaze do kosti u orédlniho
spinocelularniho karcinomu se nej¢astéji vyskytuje u nador( blizko kosti nebo u vétsich a pokrocilejsich nadord. Je povaZzovana za
nepfriznivy prognosticky faktor a ¢asto je diagnostickym a terapeutickym problémem. Destrukce kostni tkdné je zprostiedkovéna
aktivovanymi osteoklasty, nikoli pfimo karcinomem. DuleZitou roli v osteoklastogenezi hraji proteiny ze skupiny receptort
faktoru nadorové nekrézy - RANK, RANKL a OPG. Podle histologického hlediska existuji tfi vzorce invaze kosti — erozivni, smiseny
a infiltracni. Nej¢astéji pouzivanymi zobrazovacimi technikami pti hodnoceni kostni invaze oralnim spinocelularnim karcinomem
jsou CT a MRI. Cil: Tento pfehled je zaméfen na bunééné a molekuldrni mechanizmy, histologické vzorce a detekéni metody kostni
invaze zplGsobené oralnim spinoceluldrnim karcinomem.

Acta Chir Plast 2021; 63(3): 154-156 155




CZECH SUMMARIES

Trojrozmérna navigace v maxilofacialni chirurgii - zptisob, jak minimalizovat chirurgicky stres

a zlepsit presnost chirurgickych zakrokii u volného laloku z fibuly a u chirurgického zakroku pfi
Eaglové syndromu

L. Czaké, M. Vavro, B. Dvoranova, M. Sovis, K. Simko, A. Thurzo, B. Galis, F. Sandor

Uvod: Chirurgicka navigace s technikami trojrozmérného (3D) tisku pfedstavuje dvé hlavni vyhody: za prvé, z technického
hlediska usnadnuje orientaci v cilovych anatomickych strukturach, coz vede ke zlep3eni pfesnosti chirurgického zékroku. Navic
zkracuje dobu slozitych chirurgickych zakrokl tim, ze pfipravuje pfesnou polohu pfizplsobenych autolognich $tépl pomoci
fixa¢nich zafizeni. Za druhé, z klinického hlediska zkracuje dobu operace a také zmensuje dopad chirurgického stresu na sousedni
tkané. Material a metody: V této studii byly pomoci 3D navigace a planovani hodnoceny dva maxilofacidlni postupy — resekce
styloidniho procesu v disledku Eaglova syndromu a mikrovaskuldrni rekonstrukce mandibuly volnym lalokem z fibuly. Vichni
pacienti, ktefi podstoupili tyto postupy, byli rozdéleni do dvou skupin (s 3D navigaci nebo bez ni). Vysledky: Ve skupiné Eaglova
syndromu nezavisly t-test ukazal vyznamny rozdil v opera¢ni dobé mezi skupinou 1 (M = 148; SD = 0) a skupinou 2 (M = 78;
SD =4,24;t(1)=13,472; p=0,047. Nebyl zadny vyznamny rozdil v délce pooperacni hospitalizace (2 dny), ktery byl stejny ve viech
skupinach pacientl. Ohledné rekonstrukce celisti volnym lalokem z fibuly, nezavisly t-test odhalil vyznamny rozdil v operacnim
Case s 3D tiskovymi Sablonami (M = 8:40:25; SD = 0:58:07) a bez nich (M = 10:43:15; SD = 3 :04:32); t (14) = 2,133; p = 0,051.
Podobné nebyl zadny vyznamny rozdil mezi skupinami (skupina 1 M = 15,5; SD = 0,71; skupina 2 M = 13; SD = 1,63) v délce
trvani pooperacni hospitalizace; t (4) = 1,98; p = 0,119. Zavér: Strucné feceno, zkraceni doby operace pii Eaglové syndromu a pfi
mikrovaskularni rekonstrukci dolni ¢elisti pomoci volného laloku z fibuly zmirnuje chirurgicky stres na cilové tkané, coz umoznuje
rychlejsi hojeni tkani a rychlejsi zotaveni.
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