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ABSTRACT

Bleeding after skin closure is a disturbing complication commonly observed in almost all kind of surgical
operations. Ankaferd blood stopper (ABS), a topical hemostatic agent of plant origin, has been registered for the
management of clinical hemorrhages when the conventional methods to control bleeding by ligature and/or he-
mostatic measures are ineffective.

This study investigated whether topical ABS application alters postoperative bleeding complications in
patients undergoing symmetrical red uction mammoplasty or symmetrical subcutaneous mastectomy in a rando-
mized, placebo-controlled, double-blind design. Twenty-two patients underwent either reduction mammoplasty
(n=13) or subcutaneous mastectomy (n=9). ABS or placebo was randomized between both breasts in the same
patient. Total amount running from the drain was found significantly greater in ABS group in comparison to the
placebo group.

Hematoma was seen in one case, seroma in 8 cases and infection and wound healing problem requiring
intervention in 6 cases. Hematoma complication occured in placebo group and a significant difference was not
found between groups in terms of this complication. Of the 8 seroma complications all were in ABS group. Rela-
tionship between seroma development and ABS use was found significant.

Similarly, all of 6 cases who developed infection and wound healing problem requiring intervention were
in ABS group. Infection and wound healing problem requiring intervention were also found to be significantly
correlated with ABS use. Any finding suggesting a constant hemostatic effect on the post-surgical hemorrhages
despite conventional hemostatic methods could not be obtained in this study.

Keywords: Ankaferd; hemostasis; hemorrhage; gynecomastia; surgical approach.

OZET

Cilt kapatma sonrasi kanama, hemen hemen her tiirlii cerrahi operasyonda yaygin olarak goriilen rahatsiz
edici bir komplikasyondur. Bitkisel kokenli topikal bir hemostatik ajan olan Ankaferd kan durdurucu (ABS), li-
gasyon ve/veya hemostatik 6nlemlerle kanamay1 kontrol etmek i¢in geleneksel yontemlerin etkisiz oldugu durum-
larda klinik kanamalarin yonetimi igin tescil edilmistir.
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Bu caligmada, simetrik rediiksiyon mamoplasti veya simetrik subkutan mastektomi uygulanan hastalarda
topikal ABS uygulamasinin ameliyat sonrasi kanama komplikasyonlarini degistirip degistirmedigi randomize, pla-
sebo kontrolli, ¢ift kor bir tasarimla arastirilmigtir. Toplam 22 hastaya rediiksiyon mamoplasti (n=13) veya sub-
kutan mastektomi (n=9) uygulanmistir. Konvansiyonel tekniklerle yapilan hemostazin ardindan ABS veya plasebo
ayni hastada her iki meme arasinda randomize edilmistir. Dren sivist miktar1 ve mahiyeti postoperatif donemde
analiz edilmistir.

ABS grubunda drenden akan toplam miktar plasebo grubuna kiyasla anlamli olarak daha fazla bulundu.
Bir olguda hematom, 8 olguda seroma ve 6 olguda miidahale gerektiren enfeksiyon ve yara iyilesmesi sorunu
goriildi. Hematom komplikasyonu plasebo grubunda goriilmiis ve bu komplikasyon agisindan gruplar arasinda
anlamli bir fark bulunmamuistir. 8 seroma komplikasyonunun tamami ABS grubunda goriilmiistiir.

Seroma gelisimi ile ABS kullanimi arasindaki iligski anlamli bulunmustur. Benzer sekilde, miidahale ge-
rektiren enfeksiyon ve yara iyilesmesi sorunu gelisen 6 olgunun tamami ABS grubundaydi. Enfeksiyon ve miida-
hale gerektiren yara iyilesmesi sorunu da ABS kullanimi ile anlaml sekilde iligkili bulunmustur. Bu ¢alismada
konvansiyonel hemostatik yontemlere ragmen cerrahi sonrasi kanamalar tizerinde sabit bir hemostatik etkiye isaret

eden herhangi bir bulgu elde edilememistir.

Anahtar kelimeler: Ankaferd; hemostaz; kanama; jinekomasti; cerrahi yaklagim.

INTRODUCTION

Bleeding after skin closure is a disturbing
complication commonly observed in almost all kind
of surgical operations. Although the surgery-associ-
ated bleeding can be controlled by the proper use of
surgical hemostatic methods, bleeding after skin clo-
sure can cause numerous complicated clinical mani-
festations unless it is properly managed (1-3). While
negative-pressure suction tubes are often utilized to
remove accumulating blood from the surgical field
(4), normal tissue pressure in a closed surgical wo-
und is also expected to limit bleeding when these tu-
bes are not used. However, suction tube use can ne-
ver replace a good hemostasis to avoid hemorrhage-
related complications in breast reduction mammop-
lasties (5-7). Normal hemostasis and wound healing
mechanisms of the body enables gradual reduction
of the bleeding and serous leakage from the vascular
structures. It would not be surprising to expect that
any additional hemostatic intervention to reduce or
eliminate leaks that persist despite routine surgical
hemostasis methods will result in less pain, edema,
or ecchymosis, and will be associated with better tis-
sue perfusion, faster wound healing, and earlier re-
moval of suction tubes. Recently, outpatient surgical
procedures have become popular especially in the
countries with high overnight hospital costs. As a
matter of fact, some authors have reported that they
reduced the postoperative hospital stay time to 5 ho-
urs (8). Hematoma in breast reduction is mainly re-
lated with the inadequate intraoperative hemostasis,
bleeding disorders and postoperative hypertension
(7). Postoperative oozing, leakage and hemorrhage
constitute the major number of early complications
of breast surgeries, such as reduction mammoplasty
(RM) and subcutaneous mastectomy (SC) (1-21).

Ankaferd blood stopper (ABS), a topical
hemostatic agent of plant origin, has been registered
for the management of clinical hemorrhages when
the conventional methods to control bleeding by li-
gature and/or hemostatic measures are ineffective
(22-23). ABS includes standardized preparation of

the plants Thymus vulgaris, Glycyrrhiza glabra, Vi-
tis vinifera, Alpinia officinarum, and Urtica dioica
(24,25). ABS provides vital erythroid aggregation
covering the entire physiological hemostatic process
via a unique protein network depending primarily on
the interactions between ABS and blood proteins,
particularly with fibrinogen gamma and prothrombin
(26). Vital erythroid aggregation takes place with the
spectrin and ankrin receptors on the surface of red
blood cells (RBC). Those RBC proteins and the
required ATP bioenergy are included in the ABS
protein library (26, 27). On the other hand, control-
led clinical trials indicated the safety and efficacy of
topical ABS in distinct clinical backgrounds (28-32).

The aim of this study is to investigate whet-
her bleeding that persists despite routine surgical he-
mostasis can be reduced by topical ABS application
in patients undergoing symmetrical reduction mam-
moplasty (RM) or subcutaneous mastectomy (SCM)
in a randomized, placebo-controlled, double-blinded
study design.

MATERIAL and METHOD

Study design

This study was performed as a placebo-
controlled, double-blinded controlled clinical trial
with the approval of Ethic Committee of Suleyman
Demirel University Medical Faculty. All patients
read and signed informed consent. While patients
with a desire for either reduction mammoplasty or
subcutaneous mastectomy for symmetrical breast
hypertrophy or gynecomastia were included in the
study, patients with coagulation disorders, prescri-
bed aspirin, anticoagulant or antithrombotic therapy
were excluded. Preoperative records included the
blood type, co-morbidities (diabetes, hypertension,
and others), medications, whole blood count, bioc-
hemistry and coagulation panels, blood pressure va-
lues, and prophylactic antibiotics. Intraoperatively,
weight of bilateral tissues resected, hemostasis status
after routine coagulation methods were noted. In ad-
dition to daily whole blood count and biochemistry
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panels, while the amount and type of accumulated
fluid in suction tubes were recorded on daily basis,
sampling of these fluids for laboratory analysis were
also conducted. Preoperative ultrasonography was
performed in all patients to exclude any abnormal
mass lesions in their breasts.

Surgical procedures

Reduction mammoplasty was performed
through a vertical scar that areola-nipple complex
was carried over a superomedial pedicle like the
technique described by Findlay (37). A short hori-
zontal incision was also added when needed. A stan-

dard hemostasis was obtained with electrocautery af-
ter planned tissue resections. ABS or placebo was
implemented for right side first (Figure 1). After suc-
tion tube placement and subcutaneous closure of the
right side, same procedures were applied for the op-
posite breast. In patients who were admitted for gy-
necomastia, breast skin was lifted through a peri are-
olar incision at the right side first. This was followed
by resection of underlying fibrolipoglandular tissue
over pectoral fascia. Sequence of ABS/placebo imp-
lementation and suction tube placement, as well as
closure of the breast tissue was same as described for
breast reductions (Figure 2).

Figure 1: Substance use in breast reduction operation planned for bilateral breast hypertrophy (a). Brownish black
color change caused by ABS in tissues (b). Normal tissue colors were preserved following placebo administration

in operative field (c).
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Figure 2: Pectoral fascia following subcutaneous mastectomy for bilateral gynecomastia (a). Substance administ-
ration (b). Difference in tissue colors after placebo and ABS administration(c,d). In another case, not the significant
color change in both sides following ABS and placebo administrations (e,f,q).

Preparation and implementation of drug
and placebo

Spray form of ABS was used in the study.
Drug and placebos were provided by Ankaferd He-
alth Products (Beykoz, Istanbul). The drug and pla-
cebo were identical in appearance, color, odor, and
viscosity and were delivered in paired (one drug and
one placebo), sterile and ready-to-use 10 milliliter
vial packs for each patient. (Figure 3). Randomiza-
tion of the treatment group between breasts was

made by Yorum Health Counseling and Publishing
Services (Nisantasi, Istanbul). Substances were used
only after conventional hemostasis methods perfor-
med appropriately and sufficiently. The quality of
hemostasis obtained with conventional hemostasis
methods was recorded as good, moderate, and poor
subjectively. During the administration of the subs-
tances, the surgeon's estimation of the substance
(drug or placebo) was also noted.
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Figure 3: Package prepared for bilateral breast operations (a). Packages marked as right or left by the company in
a sterile manner (b) sterile vials and labels indicating right or left (c). Vials and contents did not have any identif-

ying property that differs ABS and placebo from each other.

Postoperative follow up

Volume of fluid accumulation in suction tu-
bes was recorded each morning beginning from the
first day after bilateral breast operations. Color of
drainage fluid was also recorded as hemorrhagic, se-
rohemorrhagic and serous. Additionally, sampling
was made from the drainage fluid in the first two
days and hematocrit (hct) and hemoglobin (hb) con-
centration were measured. Variables of “hb mass in
the drainage” and “blood cell mass in the drainage”
that would be used for comparison of bleeding amo-
unt were obtained using the following formula with
hb and hct values and fluid amount running from the
drainage tube in the first two days.

Hb mass in the drain (gr)= (Hb density of
drainage fluid (g/dl) x fluid amount running from the
drainage tube (ml))/100.

Erythrocyte mass volume in the drain (ml)
= (Hct value of drainage fluid (%) x fluid volume
running from the drainage tube (ml)) /100.

When the fluid amount running from the
suction tube was below 50 cc in two consecutive
days and serous or serohemorrhagic, suction tubes
were removed.

Statistical assessment

The constant variables belonging to bilate-
ral breasts of the same patient was compared using
paired t test. The relationship between categorical
variables and ABS use was analysed using Fisher’s
exact test. A p value below 0.05 was considered as
statistically significant.
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RESULTS

Twenty-two patients underwent reduction
mammoplasty (n=13) or subcutaneous mastectomy
(n=9). Demographics and follow-up data are shown
both as a whole and specifically for ABS and placebo
groups in Table 1. The statistical significance of the
differences in the studied variables between the two
groups are also depicted in Table 1. There was not a
statistically significant difference between ABS and
placebo groups in terms of the amount of removed
tissue, the quality of surgical hemostasis and suction
tube performance.

The total volume running from the suction
tube was found significantly greater in ABS group in
comparison to the placebo group. When these volu-
mes were analyzed separately for the 1st, 2nd, and
3rd days, they were found to be greater in ABS group
at 2nd and 3rd days. On the contrary to these fin-
dings, hb and cell densities of the fluid volumes was
less in 1st and 2nd days in the ABS group. Although

hb mass and cell mass amount were noted less during
the first and the second day, the difference was not
significant. While hematoma was seen in one pati-
ent, seroma was detected in 8 patients. Infection and
wound healing problem requiring intervention detec-
ted in 6 cases. Hematoma complication that occurred
in placebo group did not predicate statistical signifi-
cance. All 8 seroma complications were in ABS
group. Relationship between seroma development
and ABS use was found significant. Similarly, 6 ca-
ses who developed infection and wound healing
problem requiring intervention were all in ABS
group and this was significantly correlated with ABS
use. Infection and wound healing problems requiring
intervention were detected on follow-ups of 3 pati-
ents who also developed seroma. The p value of the
relationship between infection or wound healing
requiring intervention and seroma complications
was 0,063.

Table 1: Demographic features of patients who underwent reduction mammoplasty (RM) and sub-
cutaneous mastectomy (SCM) and comparison of parameters evaluated in the study between ABS
and placebo groups (h: hemorrhagic, s: serous, sh: serohemorrhagic)
Number of patient (RM : SCM) 22 (13,9)
Age (RM : SCM) 34,8425 (4142,5 : 23+1,76)
ABS (RM : SCM) Placebo (RM : SCM) p
Removed tissue (gr) 902+158 917169 0,55
Good 13
Surgical hemostasis Moderate 0,56
Poor
. Good 21
Drain performance 0,75
Poor 1
Amount of drainage (ml)
Day 1 83+10,6 (103 :47) 79+9.4 (98 : 63) 0,66
Day 2 58+6,2 (67 : 43) 36+5,5 (47 : 17) 0,003
Day 3 45+4,9 (48 : 31) 32+44.,8 (36 : 20) 0,005
Total 199423 (244 : 120) 157422 (205 : 74) 0,033
Fluid of drainage Hb (g/dl)
Day 1 3,8+0,7 (3,4 : 4,8) 5,7+0,8 (4,6 : 8,7) 0,002
Day 2 1,640,2 (1,5 :2,1) 3,5+0,8 (2,5 : 6,5) 0,024
Fluid of drainage Htc (%0)
Day 1 9,8+2,1 (8,6 : 13,2) 16£2.4 (12,9 : 25,9) 0,001
Day 2 3,6+0,7 (3,2 : 4,8) 11,7£2,7 (9:19) 0,007
DISCUSSION requiring intervention. Increased amount of fluid

We estimated the amount of ongoing he-
morrhage in the surgical wound bed postoperatively
by measuring hemoglobin mass and cell mass vo-
lume of fluid contents of the suction tubes. ABS use
in RM and SCM significantly increased the amount
of fluid running from the drain and complications of
seroma, infection and wound healing problem

running accumulated in suction tubes with decreased
hb and red cell mass values suggested that ABS use
increased the exudation from surgical field. The
amount of fluid in suction tubes was not different in
the first day, but significantly higher in ABS group
in 2nd and 3rd days. On the other hand, hb amount
in the tubes measured in 1st and 2nd days was not
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different on both sides, suggesting increased exuda-
tion especially after first 24 hours. Significantly hig-
her seroma, infection and wound healing problems
with ABS use indicates persistent exudation even af-
ter removal of the suction tubes at 3-5 days. Increa-
sed seroma formation can also be ascribed to the inc-
reased exudation due to ABS-associated inflamma-
tion.

In three different randomized controlled
studies (4,15,16), a significant difference was not
shown between using and not using suction tubes in
reduction mammoplasties. On the other hand, inde-
pendent determinants of total amount running from
the suction tubes in reduction mammoplasties were
found to be age and amount of excised breast tissue
in the study of Ngan et al. (33). The authors recom-
mended drain use in cases above 50 years and in
whom more than 500 gr tissue excision would be
made. The amount of the excised tissue was above
500 gr in all of breast reduction operations in our
study.

Fluid infiltration was made with tumes-
cence method and an equal amount of fluid was in-
filtrated in both sides of all breasts. Several studies
have found that adrenaline fluid infiltration reduces
intraoperative hemorrhage in breast reduction mam-
moplasties (34-43). In those studies, adrenaline fluid
infiltration-related reactive hyperemia and rebound
bleeding was found clinically insignificant.
However, tumescence method did not change the
amount of fluid running from the suction tube (39).
Varma and Henderson (41) compared the effects of
adrenaline fluid infiltration in gynecomastia surgery.
They found that while tumescence method reduces
intraoperative blood loss, it does not affect postope-
rative drainage. Hematoma, seroma, infection, and
wound healing problems are the most expected
complications after reduction mammoplasty and
subcutaneous mastectomy operations. Table 2 shows
variable ratios of hematoma, seroma, infection, and
wound healing problems reported in different case
serials in the English literature.

Table 2: Distribution of complications of hematoma, seroma, infection and wound healing in reduction
mammoplasty and subcutaneous mastectomy case serials reported in the English Literature.
Authors Number of Hematoma | Seroma Infection Wound healing
cases problem
Reduction Mammoplasty
Lejour (1994) (42) 100 - 8
Buenaventura et al. (1995) (12) 338 6 (1*) Minor: 11 Minor: 35
Blomqvist et al. (1996) (35) 104 5(1%) - 3 -
Mandrekas et al. (1996) (10) 371 1 - - 17
DeBono ve Rao (1997) (38) 100 2 - 11 11
Metaxotos et al. (1999) (37) 24 - - - -
Lejour (1999) (6) 250 6 (6*) 5 (%) 2 5,4 (%)
Hussien et al. (2001) (11) 238 16 (4%) - - -
Wrye et al. (2003) (16) 49 2 (1% - - 5
. Minor: 9 Minor: 42
*
Collis et al. (2005) (4) 150 8 (7%) 2 Major: 1 Major: 5
. Minor: 51
* - .
Scott et al. (2005) (8) 581 51 (3%) Minor: 21 Major: 3
N Minor: 56
Stevens et al. (2008) (13) 444 4 1 Minor: 8 Major: 12
Henry et al. (2009) (9) 485 5 (%) (1%) - 1,8 (%) Minor: 26 (%)
Minor: 3.3 (%)
0 - -
Ngan et al. (2009) (33) 333 1.2 (%) Major: 0.9 (%)
(* =evacuated surgically)

Hematoma complication was reported in
varying rates in almost all of case series (6,8-10). In
those studies, wound healing, nipple areola complex
necrosis, and rare flap necrosis were reported.
However, the association of these complications

with hematoma development was not stated expli-
citly. Seroma formation was reported as a minor
complication in many case series and this was often
treated with repeated needle aspirations (12,13).
Need for re-operation for hematoma evacuation was
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reported in varying rates between 0% and 12% after
gynecomastia surgery (17-20). While the frequency
of infection-wound healing problem and seroma
were correlated in some series, some other did not
find this correlation. This condition suggests that in-
fection-wound healing problems may coexist with
other problems like fat and flap necrosis. However,
the coexistence of seroma and infection-wound hea-
ling problems were near-significant in our study, and
this suggests that infection-wound healing problems
are mostly related with seroma.

In our study, ABS or placebo was adminis-
tered in operative field after sufficient surgical he-
mostasis had been achieved by conventional bipolar
cauterization. Data analysis showed that, hb mass
was measured as 1.28 g-0.64 g and 0.64 g-0.05 g in
ABS and placebo sides in 1 and 2. days, respectively.
This condition prompted us to consider that ABS
may be insufficient alone, using ABS in addition to
conventional surgical hemostasis methods would be
an acceptable preference. The procedure was begun
on the right in all operations. Dependent variables
were not different between right and left in the analy-
ses.

The study was interrupted in reduction
mammoplasty group due to infection in two patients.
Different microorganisms grew in cultures as
Staphylococcus aureus in one, Enterobacter cloacae
and Enterococcus species in another. Cultures were
sent also from vials of the used substances and no
growth occurred. Thus, infections were not subs-
tance-related contamination, and this led us to re-
sume the study. Additionally, such infections were
not seen in the following cases. Those two infections
were on the ABS side, and we consider that they de-
veloped due to excessive exudation leading to se-
roma that continued after suction tube removal.

Along with not having a significant effect
on postoperative hemorrhage in breast operations, it
was observed that ABS increases the exudation from
operative field that leads to increased seroma, infec-
tion, and wound healing problems.

In in vitro studies performed with ABS, the
hemostatic agent was shown to cause an encapsula-
ted protein network that would induce erythrocyte
aggregation by affecting fibrinogen-erythrocyte agg-
lutination relationship (24-27). The network formed
by ABS was reported to be related with interactions
with blood proteins, mainly fibrinogen. However, no
reduction was detected in coagulation factor levels.
Therefore, this network was reported to be able to be
effective in patients with normal hemostasis and pri-
mary and secondary hemostasis deficiencies (26).
Although the protein network was stated to be resis-
tant to heat and detergents, we observed in our study
that this structure could easily be broken with in vivo
condition via mechanical effects. This may diminish
the hemostatic properties of the agent.

In the swine bleeding model that in vivo
ABS effectiveness was shown. ABS was observed to

be effective in acute bleedings from skin, liver,
spleen, saphenous vein, and artery. However, while
bleeding from spleen did not stop with spray form of
ABS, it could only be controlled with repeated app-
lications of ampoule and compress (44). The hemos-
tatic effects of ABS was also evaluated in the fol-
lowing in vivo situations: urinary bladder hemorr-
hage model (45), partial nephrectomy model (46),
renal trauma model (47), and experimental liver in-
jury model (48). Statistically significant results in fa-
vor of ABS were reported in these studies. Additio-
nally, in Kosar et al. (49) studied ABS in a hemosta-
sis disorder, and a significant reduction in the amo-
unt of bleeding was detected in ABS group following
the hind leg amputation. In another study conducted
with administration of acetyl salicylic acid and
enoxaparin sodium, less bleeding duration and amo-
unt were obtained in ABS group in bleeding model
that constituted through tail incision (50).

In a prospective controlled clinical study,
ABS was used along with the ligation for hemostasis
in children who underwent tonsillectomy and was re-
ported to lead to significant reduction in the time of
hemostasis and the amount of bleeding (51). In acute
anterior epistaxis cases, another randomized control-
led study compared ABS and phenylephrine. While
any difference was not found between ABS and
phenylephrine, re-bleeds were found to be less in
ABS group (52). Other studies performed with ABS
are composed of case reports and case series. Endos-
copically intervened gastrointestinal bleedings cons-
titute vast majority of case reports and case serials
(53-63). Successful topical treatments in active gast-
rointestinal bleedings are reported in these cases.
ABS was also reported to achieve hemostasis in ana-
tomic areas that are difficult to reach such as, coro-
nary artery by-pass grafting surgery (56), retropubic
radical prostatectomy (57), and rectal carcinoma
(63). ABS was also used in a patient with Glanzman
Thrombocytopenia due to gingival bleeding
however, after a few minutes it started to rebleed and
in this case the effects of ABS were temporary in the
setting of platelet function defects (64).

As observed in all these studies, ABS seems
to be highly effective in acute hemorrhages and pro-
vides a rapid and successful hemostasis.

However, any finding suggesting a constant
hemostatic effect on the postoperative surgical field
hemorrhages or leakages was obtained in this study.
Additionally, an exudative effect of ABS that emer-
ges in the second day of ABS and continues for fol-
lowing days was encountered after breast surgery. In
a study investigating the effectiveness of ABS in pre-
vention of postoperative seroma after radical mastec-
tomy and axillary lymph node dissection in rats,
while the bleeding time was found to be diminished
significantly, the amount of seroma was greater in
ABS group when compared to controls (65).

The strength of this study is being a rando-
mized controlled and double blinded study. It also
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bears the paired comparison of the symmetrical in-
terventions toward symmetrical breast deformities.
Additionally, rather being based on subjective obser-
vations, data in this study is based on objective mea-
surements which is another strong point. There are
two major weakness for this study: [1] it was con-
ducted in a small group and [2] ABS colored admi-
nistered tissues differently from placebo and thereby
gave a clue for surgeon’s estimation (Figure 1 and
2). Although it may be considered to cause bias, the
most important step that would affect the study, the
surgical hemostasis, was completed just before subs-
tance administration and thereby surgeon did not
know which substance had been applied before sur-
gical hemostasis. Follow-ups were also made thro-
ugh patient numbers via blinded investigators. Addi-
tionally, estimation of hemorrhage is based on labo-
ratory measurements and numerical measurements is
another factor for eliminating bias.

Conclusion

ABS use in reduction mammoplasties and
subcutaneous mastectomy operations did not reduce
the hemorrhage or leakage that continues postopera-
tively. Despite the sufficient surgical hemostasis,
however, ABS led to an increase in exudation and
exudation-related seroma, infection, and wound he-
aling problems. Further investigations are needed to
elucidate clinical application fields of this unique he-
mostatic agent.
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