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Complications after injections include: pain in 
the upper limbs, restriction of their mobility, 
lymphedema, gel infiltration in tissues (difficult 
or even impossible to separate necrotic tissue 
fragments cause deformities of the breasts 
and other areas of the body after Aquafi- 
lling removal surgeries). In addition, symptoms  
of a systemic nature are observed.
The author notes the need to be cautious and 
"vigilance mode" about new products, since  the 
manufacturer's stated composition may differ 
from the actual one. On the other hand, if se- 
rious complications arise, one should refrain 
from using the product until the issue is clarified.

Key words 

breast augmentation, paraffin, silicone, poly-
acrylamide hydrogel, Aquafilling, complications

Abstract
The author discusses the history of breast aug-
mentation by injecting filler substances, whe-
ther used experimentally or in common use, 
such as paraffin and silicone. Seemingly less 
invasive and safer methods have caused cata-
strophic complications over time. In the past 
several years, the use of polyacrylamide gel 
(products Aquafilling, Los Deline) has become 
the cause of drama for hundreds of patients.

Breast augmentation  
with paraffin, silicone  
and polyacrylamide  
gel – disasters that  
could have been avoided

lek. Ewa Woźniak-Roszkowska, specj. chir. plastycznej
Klinika Chirurgii Plastycznej, Centrum Medycznego Kształcenia Podyplomowego w Warszawie
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Plastic surgery teaches us to stay humble. 
Humble towards the evaluation of one's 
own skills, the healing process in pa-

tients, but also – towards the history of surgery, 
from which we can draw a surprising number of 
lessons useful in modern times. And history – as 
we know – unfortunately likes to repeat itself....

Modeling and beautification of the female 
body have been practiced for millennia, and 
the purposes it was intended to serve have not 
changed much since then. A prominent and firm 
bust has always been seen as one of the most 
important signs of a woman's youth, attractive-
ness and fertility. Along with the improvement 
in general aneasthesia techniques, methods for 
enlarging women's breasts have also developed. 
Few procedures in plastic surgery have such  
a fascinating yet frightening history that is 
worth looking into.

The paraffin era – when  
nightmare began
In 1899, the renowned Viennese surgeon Robert 
Gersuny wants to help a young man willing to 
join the Austrian army. As a result of tuberculosis, 
the man had undergone a bilateral orchidectomy, 
a disability that constituted a contraindication 
to military service. Gersuny prepares a suitable 
portion of paraffin – a mixture of long-chain hy-
drocarbons – and heats it in a special chamber, 
which causes the solid form (wax) to turn into 
liquid vaseline. He subsequently injects the pre-
pared solution into the patient's scrotum, allow-
ing the young man to successfully pass a medical 
examination. This is the first described use of in-
jectable paraffin. Over the next years – officially 
until 1914, much longer in clinical practice – it will 
be used to enhance various body areas, among 
which breast will become most popular.

Initially, the results of breast augmentation 
with paraffin seemed favorable. However, Ger-
suny considered the main mechanism for the 
long-lasting effect to be not so much the sheer 
volume of the substance administered, but its 
ability to induce a reaction of tissue proliferation 

and fibrosis. This process, while initially contri-
buting to the method's success, also became its 
curse. Complications after the use of liquid pa- 
raffin usually appeared after several year and took 
on disastrous proportions. Irregularities, thicke-
ning and fistulas to the skin of the breast usu-
ally occurred first. Inflammatory tumors within 
the skin and subcutaneous tissue, composed  
of leukocyte infiltrates, were named "paraffino-
mas" in 1920.

Since paraffin does not form a single res-
ervoir, but is dispersed throughout the tissues, 
infiltrations of this type could spread throughout 
the chest, leading to extensive tissue necrosis 
and life-threatening infectious complications. In 
addition to septic problems, cases of deaths from 
pulmonary embolism after paraffin injections 
have been described. Bilateral, horribly mutilat-
ing mastectomies were not uncom-
mon, but were treated as the 
result of "hypersensitivity" 
to paraffin. Eventually, an 
exponential increase 
in complications led 
to the withdrawal 
of paraffin from the 
market, in Western 
European countries 
– in the 1920s, in Far 
Eastern countries – 
scarcely in the 1950s 
and 1960s. Despite this, 
patients mutilated by par-
affin injections into the breast 
were admitted to the Plastic Sur-
gery Clinic of the Postgraduate Medical Center 
in Warsaw also in the following decades.

The age of experimentation 
After the paraffin fiasco, efforts began to find 
other materials for breast augmentation (mainly 
between 1915 and 1943). Among the products 
tested, at the image of which the proverbial hair 
on the head grows stiff, one can mention: ivory 
balls, glass balls, vegetable and mineral oils, la-
nolin, beeswax, shellac, silk, epoxy resin, rubber, 
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bovine cartilage, sponges, goat's milk, and finally 
Teflon. Needless to say, the use of each of these 
ended in infectious complications or the forma-
tion of extensive granulomas within the tissues. 
Ultimately, none of these materials was accepted 
for widespread use in breast augmentation pro-
cedures.

History likes to repeat itself  
– the silicones’ age
Without its presence, it is difficult to imagine 
modern medicine. It is a material used for the 
manufacture of various implants, catheters and 
medical equipment. We are, of course, talking 
about silicone – a substance that does not occur 
naturally in nature, and is a product of reduc-
tion and hydroxylation of silicon. This fact is not 
insignificant when considering that crystalline 
silicon is a compound that strongly stimulates 
the immune system, what can be exemplified by 
the increased incidence of systemic scleroderma  
in stonemasons who suffer from professional  
exposure to this substance.

There was a long way to the development 
of medical silicone and injections performed by 
professionals. The first breast augmentation pro-
cedures with liquid silicone were performed by... 
Japanese prostitutes. At the end of World War II, 
these women commonly stole industrial silicone 
from military warehouses in order to arouse the 

interest of American soldiers, accustomed to 
breast sizes larger than those of average Asian 
women. In many cases, silicone was mixed with 
substances that increased the inflammatory re-
action in the tissues, such as cobra venom, which 
was supposed to prevent the silicone from mi-
grating outside the breast in order to preserve 
the augmentation effect. Despite numerous com-
plications, liquid silicone injections have persis-
ted in Asian countries for decades. In some areas, 
they can still be encountered today, and the scale 
of the problem is difficult to define clearly.

The first medical silicone was developed 
at the Dow Corning Corporation in 1960. It was  
a liquid formula, used in burn victims to protect 
the surface of the skin from excessive water loss. 
However, from the very beginning, large volumes 
of silicone were obtained from the distributor 
for the purpose of breast augmentation – under 
the pretext of treating injuries in racehorses or 
preparing fertilizer preparations. Such treat-
ments, referred to as "Cleopatra's needle" were 
performed with syringes or special guns, resul-
ting in the administration of the substance under 
particularly high pressure.

The era of liquid silicone in breast aug-
mentation created a new problem: many of the 
practitioners performing the procedures had 
no medical training whatsoever. The procedure 
itself was performed very brutally, while in the 
event of complications, both the patient and her 

Fig. 1. Typical appearance of Aquafilling Bodyline gel during its surgical removal
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tion of silicone into the soft tissue increases 
its volume not so much because of the amount  
of the substance used, but because of its poten-
tial to induce local fibrosis. When larger volumes 
are administered into the breast parenchyma, 
an advanced damage with both obliteration  
of local blood vessels and a chronic inflammato-
ry process occurs. Usually, patients present one  
of two clinical images: the formation of painful 
hard nodules in the breast or inflammatory in-
filtration into the skin, with thrombosis of local 
vessels and complications of a necrotic nature. 
The time to granuloma formation and damage 

"operator" were completely powerless.
It is estimated that by 1990, more than 

100,000 patients in the United States had under-
went silicone injections of unknown origin in the 
face. The exact number of patients after silicone 
breast augmentation is extremely difficult to as-
sess. Many procedures were performed on an 
outpatient basis, with no medical records kept. 
For example: there is data suggesting that only 
two doctors in Las Vegas during a 10-year period 
in the mid-20th century performed this proce-
dure in more than 10,000 women.

Similar to liquid paraffin, the administra-

Fig. 2. Histopathological image of tissues after Aquafilling – typical foreign body reaction:  
deposits of amphophilic exogenous substance surrounded by infiltrates of macrophages  

and multinucleated cells and a thick layer of fibrous tissue

Fig. 3. Polyacrylamide gel deposits in the lymph node 
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in patients varies, with an average of about nine 
years, and seems to depend on individual sensi-
tivity to silicone.

The U.S. Food and Drug Administration 
(FDA) has never approved the use of silicone as 
a tissue filler for cosmetic purposes. However,  
it could not supervise the use of preparations le-
galized as dressings or the use of various types  
of preparations of industrial origin. 

Europe also lacked regulations concern-
ing the use of such preparations. Patients with  
hypertrophied, fibrocystic breasts, injected – lite- 
rally – by a colleague in the proverbial garage, 
still report to the CMKP clinic nowadays.

Apogee of the catastrophe  
– era of polyacrylamide
Nearly 10 years ago, visiting company booths 
at recognized aesthetic congresses, one could 
find, advertised as a fantastic, minimally inva-
sive alternative to conventional breast or but-
tock implants – Aquafilling Bodyline hydrogel. 
According to the manufacturer's declaration, the 
preparation consisted of polyamide suspended in 
saline, and was therefore supposed to undergo 
gradual, complete absorption within 10 years  
of administration, and up to five years in physi-
cally active women. Wasn't this a tempting per-
spective? Instead of a rigid silicone breast im-

plant – the possibility of gently shaping them with  
a water-based, absorbable preparation, possible 
to administer in any office, without the need for 
general anaesthesia and the need for hospitaliza-
tion as well.

This perspective has encouraged many 
doctors, most of them without surgical special-
ties, as well as female patients to take advantage  
of the method. According to estimates by the 
Office for Registration of Medicinal Products, 
Medical Devices and Biocidal Products (URPL), 
nearly 600 women in Poland have undergone 
Aquafilling treatment. However, the real scale  
of the problem may be far greater.

The most common volume used was 100 or 
150 ml for each breast, but in some women a to-
tal of up to 900 ml of gel was used over several 
treatments.

Around 2016, the Department of Plastic Sur-
gery of Postgraduate Medical Education in War-
saw encountered the growing number of patients 
with fistulas and inflammation of breast paren-
chyma. All of their medical histories were linked 
by previous Aquafilling hydrogel injection for 
breast augmentation. The condition we encoun-
tered intraoperatively surprised even the most 
experienced surgeons. We were dealing with ex-
tensive damage to the pectoral muscles, fat ne-
crosis, vascular thrombosis and gelatinous infil-
trations of yellowish gel, which were extremely 

Fig. 4. Condition after polyacrylamide gel injection in the area of both buttocks  
– contrast-enhanced MRI image
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of production and ease of use of the gel deter-
mined its success, as was the case with paraffin 
and silicone. The gel was used for breast, buttock 
or penis enlargement. The use of PAH reached its 
largest scale in China, with a supposed (and prob-
ably hugely underestimated) number of treat-
ments of around 30 million from 1997 to 2006, 
when the Chinese Food and Drug Administration 
(CFDA) withdrew the product from the market 
due to an increasing number of side effects.

Despite the scientific literature describing 
complications after PAH and unpleasant clinical 
experiences, the gel is still used today in many 
countries, such as South Korea.

Aquafilling Bodyline, which was introduced 
by the Czech company Matrixcell in the territory 
of Poland, did not have to be tested in our country 
before its widespread use (according to the pro-
cedure for invasive medical devices of the high-
est, III degree class), because it had previously 
obtained a certificate of conformity granted by 
a professional notified body in another European 
Economic Area country, in this case – Turkey.

Causes of complications  
following Aquafilling
The causes of the extensive and extremely dif-
ficult-to-treat complications following the use 

difficult to separate from the tissues. Even after 
10 years had passed, the gel did not disappear 
from the breasts, and in fact the volume of the 
gel appeared to be larger than originally applied.

Plastic surgeons reported their observations 
in the form of medical incidents to the president 
of the URPL (the author of this article had the 
doubtful honor of sending the first official noti-
fication in Poland). After receiving descriptions 
of nearly 30 incidents from various sources, the 
URPL looked closely into the problem of Aquafi-
lling gel and its "successor" of the same formula – 
the Los Deline product, and ordered a re-exami-
nation of the formulation at the Laboratory of the 
Technical University of Lodz. The test found the 
hydrogel positive for polyacrylamide, the con-
tent of which the manufacturer had previously 
denied. The avalanche of complications, as well 
as the inconsistency of the declared composi-
tion with the actual one, became the basis for the 
withdrawal of Aquafilling from the market as of 
January 27, 2020.

What exactly is the polyacrylamide hydro-
gel (PAH) which was injected into the breasts  
and buttocks of the injured patients? It is a sus-
pension of 2.5–5 percent polyacrylamide in sa-
line, introduced on the territory of Ukraine and 
Russia in the late 20th century under the names 
Interfall and Royamid. The relatively low cost  

Fig. 5. Extensive migration of Aquafilling Bodyline gel into the right subpectoral region  
in a patient treated at the at the Department of Plastic Surgery in Warsaw
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of Aquafilling are multiple, and should be sought 
from the very moment of administration. As 
in the case of paraffin or liquid silicone, many  
of the procedures were performed by physi-
cians with non-surgical specialties, with little 
or no experience with breast tissues. Moreover, 
only in exceptional situations was the injection 
performed under ultrasound guidance. Most 
often, the gel was delivered to the breast tis-

sues in multiple deposits of random volume, un-
der high pressure, which promoted infiltration  
of the pectoral muscles and gland in the first few 
hours and migration of the hydrogel into the in-
tercostal spaces.

On the other hand, in the upright position 
of the body, due to its relatively higher density 
in relation to the surrounding tissues and in  
accordance with the action of gravity, the gel 

Fig. 6. Extensive tissue necrosis and non-healing chest wounds due to polyacrylamide gel  
infiltration (patient treated at the Department of Plastic Surgery in Warsaw)

Fig. 7. Breast muscle necrosis after Aquafilling – tissues removed during breast debridement 
surgery at the Department of Plastic Surgery in Warsaw
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was displaced, most often to the subpectoral 
folds and abdomen. Some patients, especially ac-
tive women who regularly exercised, also expe- 
rienced migration of the gel toward the axilla, 
and its deposits near the nerves and within the 
lymph nodes resulted in complaints of pain in 
the upper extremities, limitation of their mobil-
ity and lymphedema, similar to those occurring 
after mastectomy.

A feature of PAH that particularly surprised 
plastic surgeons was its great tendency to form 
gelatinous infiltrates in the tissues, very diffi-
cult and often impossible to separate. As a re-
sult, removal of the hydrogel involved not only 
evacuating it from the breast, but also excising 
large amounts of fibrotic and necrotic fragments  
of muscle or gland, which resembled the con-
nective tissue capsule that forms around a clas-
sic silicone implant, but was far more irregular 
and diffuse. This has resulted in numerous breast 
deformities after Aquafilling removal procedures, 
which surgeons have been struggling to correct 
for years.

Moreover, it turned out that the problem 
associated with the use of Aquafilling also had 
a systemic dimension. The attention of doc-
tors at CMKP was drawn to the occurrence  
of a large number of unusual symptoms, which 
tend to appear or become significantly worse 
after administration of hydrogel into tissues. 

The most common symptoms include: chronic 
fatigue of high intensity, severe joint and mus-
cle pain, recurrent subfebrile states, head-
aches, num-bness and tingling in various areas 
of the body. These symptoms are analogous  
to those of an enigmatic disease entity known 
as “breast implant illness”.

This affliction, which has been described 
in relation to silicone implants for several dec-
ades, has never been conclusively proven or 
ruled out. The suspected basis of these unusual 
symptoms may be an abnormal immune reac-
tion to the so-called adjuvant – various sub-
stances, including silicone or polyacrylamide. 
It seems that the large surface of contact with 
the body and the aggressive nature of the po-
lyacrylamide gel may promote such complica-
tions in a significant percentage of patients.

The link between PAH and the occurrence 
of breast cancer is not proven, but it is known 
that chronic irritation and inflammation can lead 
to the accumulation of mutations or malignancy 
within tissues. Therefore, the cause and effect 
relationship cannot be ruled out unequivocally.

Summary – what does  
the disaster teach us?
The pursuit of beauty at all costs and human na-
ture has not changed for decades. Patients who 

Fig. 8. Breast muscle necrosis and vascular thrombosis after breast augmentation  
with Aquafilling gel – intraoperative image
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Sometimes it is classic surgery, rather than the use  
of a laser or electric knife, that causes the least 
tissue damage while producing predictable re-
sults.
� Perform only these procedures after which 
you are able to deal with possible complica-
tions. No one needs to be the "alpha and omega"  
of medicine, especially as it develops into nar-
row specialties, and treatments should not be 
undertaken in areas that are not reasonably well 
known.
� If in doubt – ask. Most medical colleagues 
are willing to share their experiences, giving each 
other advice and helping to treat complications 
or difficult clinical cases.
� When a new preparation hits the market, 
let's turn on "vigilance mode". If alarming com-
plications arise from it, common sense dictates  
that we refrain from using it until the issue  
is clarified. Keep in mind that, unfortunately – as 
in the case of Aquafilling – the manufacturer's 
stated composition may differ from the actual 
one.
� Humility should be among the most impor-
tant qualities of a doctor, especially – a surgeon. 
Let's try not to forget about it.

wanted to avoid surgery under general anesthe-
sia and scars 3–4 cm long after classic silicone 
breast implants were later forced to undergo up 
to a dozen operations under full anaesthesia, and 
the number and size of surgical incisions and 
the degree of tissue damage were incomparably 
greater.

Numerous doctors, including dentists, have 
succumbed to the vision of a quick and minimal-
ly invasive procedure, failing to respond appro-
priately when complications arose – very often 
patients have sought treatment as basic as inci-
sion of a breast abscess across the country, as 
such a procedure will not be performed by an 
orthodontist under local infiltration anaesthesia.

So what "compass" can a doctor follow, and 
how to set safety limits for procedures?
� Use established methods – surgical and 
minimally invasive – whose safety is already sup-
ported by the scientific literature. Of course, 
plastic surgery, like any field of medicine, is con-
stantly evolving, but most techniques, both in 
reconstructive and aesthetic procedures, are de-
rived from methods described over the past cen-
tury by prominent pioneers in the field, and it is 
worth drawing on these experiences.

Less invasive does not always mean better. 
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