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Abstract: The authors present a case of a death 
associated with pulmonary adipose tissue and lipid 
droplet embolism following autologous fat harvesting, 
periurethral injection and videocystourethroscopy for the 
treatment of recurrent genuine stress incontinence. 
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Introduction 

The use of periurethral injectables for the treatment of 
urinary incontinence is not a new concept. Periurethral 
injections may be used as bulking agents and can be 
performed as a day case or in an outpatient setting, 
providing obvious advantages over major surgery. Short- 
term results appear to show a 80%-90% cure or 
improvement with glutaraldehyde cross-linked (GAX) 
collagen [1]. However, treatment is expensive, often 
requiring repeated injections, and synthetic injections are 
currently not covered by provincial healthcare plans in 
Canada. Polytetraftuoroethylene (Teflon) has also been 
used for the treatment of stress incontinence but has been 
shown to embolize via the lymphatics. Cases of 
granuloma and abscess formation have also been 
described [2-4]. The low cost and ready availability of 
autologous fat makes the use of this bulking agent a 
potentially attractive form of therapy [5]. We describe a 
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case of fat embolism associated with this treatment as 
part of a large randomized, double-blind, placebo 
(saline)-controlled trial. 

Case Report 

A previously healthy 69-year-old woman was admitted 
for fat harvesting and injection of periurethral auto- 
logous fat. She had undergone her first injection 2 
months prior to this, having received fat rather than 
saline within the study protocol, the code of which was 
broken after this untoward event. She had remained dry 
for only 2 weeks after this treatment and had not noticed 
any adverse sequelae. She had a history of previous 
anterior colporrhaphy for stress incontinence approxi- 
mately 20 years ago. 

The patient underwent general anesthesia with an oral 
airway and facemask; 2 ml of 1% xylocaine was 
infiltrated beneath the umbilicus and a small 0.5 cm 
stab incision made. A solution consisting of 50 ml of 1% 
xylocaine and 2 ml of 1:1000 epinephrine, mixed in 1 I 
of Ringer's lactate solution, was made, and 70 ml of this 
was used to infiltrate the subcutaneous fat in a radius of 
20 cm around the injection site. Using a Tulip (The Tulip 
Company, San Diego, California) suction cannula 
approximately 35 ml of subcutaneous adipose tissue 
was removed and the tissue fragments washed with 
saline to remove cellular debris. The patient was then 
placed in the lithotomy position. FolloWing the study 
protocol approximately 1.5-2.0 ml of 1% xylocaine was 
infiltrated periurethrally at the 3 and 9 o'clock positions. 
Small stab incisions were made at these sites. Using 
videocystourethroscopy 10 ml of autologous adipose 
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tissue were injected periurethrally on each side through 
injection sites located at 3 and 9 o'clock using a 14 
gauge needle attached to an injection gun (The Tulip 
Company). Apposition of the urethral mucosa at the 
level of the bladder neck was noted. The patient's 
immediate postoperative recovery was uneventful and 
she tolerated the procedure well, with minimal blood 
loss. 

Four hours after the procedure she had a transient 
dizzy episode but recovered well. At that time she was 
not in pain and had no shortness of breath. She was 
examined and was found to be in a stable condition. She 
was discharged from hospital 6 hours postoperatively 
with a score of 10 on a postanaesthetic discharge scoring 
system (PADSS). Approximately 8 hours after the 
procedure she presented acutely to an Emergency 
Department at another teaching hospital in fulminant 
respiratory failure requiring immediate intubation. Her 
oxygen saturation on admission was 73% on 100% FiO 2. 
A pulmonary angiogram did not show any large 
embolism as the cause of her profound hypoxia, but 
revealed multiple irregular peripheral defects in the 
pulmonary arterial tree with subsegmental occlusions 
giving the appearance that there were numerous small 
microemboli, in the peripheral lung fields. Throughout 
the angiogram procedure her oxygen saturation failed to 
improve and she remained hypotensive, requiring fluid 

boluses as well as intravenous support of epinephrine, 
atropine and phenylephrine. In the intensive care unit she 
underwent a transesophageal echocardiogram. This 
demonstrated a large dilated right ventricle with a 
poorly filled left ventricle. She remained on a jet 
ventilator over the next few days but required higher 
doses of inotropes to maintain her blood pressure, and 
eventually became unresponsive to treatment. She died 5 
days postoperatively. 

At autopsy many fragments of adipose tissue were 
found in the interstitium of the periurethral area, and 
many large dilated venous channels contained fragments 
of adipose tissue admixed with acute thrombus (Fig. 1). 
Several branches of the pulmonary arteries contained 
greyish-white material 1--4 mm in diameter, which 
completely occluded the lumina. Multiple histological 
sections of the lungs showed these to be numerous 
adipose tissue emboli in medium and small-sized 
pulmonary artery branches, along with associated 
thrombus (Fig. 2). The sizes and shapes of the adipose 
tissue fragments were identical to those found in the 
venous channels of the urethral area. In addition, a small 
percentage of small pulmonary artery branches and 
capillaries contained typical fat (lipid droplet) emboli 
(Fig. 3). There was no evidence of systemic fat 
embolism. Death was attributed to pulmonary adipose 
tissue and lipid droplet embolism. 

Fig. 1. Periurethral tissue with adipose tissue fragments in tissue spaces (upper right) and in venous channel accompanied by organizing 
thrombus. H&E stain, x 10. 
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Fig. 2. Lung tissue with adipose tissue embolus accompanied by fresh thrombus in pulmonary artery branch. H&E stain, x I0. 

Fig. 3. Lung tissue with adipose tissue embolus in small pulmonary artery branch (right) and lipid droplet (fat) embolus in alveolar capillary 
(upper left). Osmium tetroxide technique, x 10. 
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Discussion 

The first case of death due to fat embolism syndrome 
was reported by Zenker [6], who described the presence 
of fat droplets in the lungs of a patient who died 
following a crush injury to the chest and abdomeN. Fat 
embolism is most commonly seen following fractures of 
the long bones, but it has also been described after 
liposuction [7], prosthetic joint replacement [8] and 
external cardiac massage [9]. Autologous fat has been 
used by plastic surgeons and dermatologists to correct a 
variety of body defects, and indeed glabellar injection to 
the forehead to remove facial wrinkles has resulted in 
unilateral blindness [10]. Subarachnoid migration of 
autologous fat has also been reported following 
translabyrinthine excision of an acoustic neuroma [11]. 

Respiratory insufficiency in fat embolism is a result of 
fat globules entering the venous circulation and lodging 
in the pulmonary vasculature. It has been suggested that 
within the microcirculation of the lung the fat emboli 
become coated with platelets, which subsequently 
release a variety of mediators. These mediators then 
produce localized vasoplasm, bronchospasm, and cause 
a ventilation-perfusion mismatch. The toxic reaction 
produced causes disruption of the baseline membrane. 
Fat embolism syndrome following long bone fracture 
typically occurs 2-3 days after the injury, and the delay 
in symptoms postoperatively may be explained by this 
phenomenon. Although fat embolism is well described 
following liposuction, the fact that chunks of adipose 
tissue were present in the large periurethral veins 
indicates that the source of embolism was the 
periurethral injection and not the fat harvesting. Fat 
droplets can be demonstrated in the circulation of 90% 
of asymptomatic patients following long bone fracture 
[12]. The severity of symptoms may depend on the 
proportion of the pulmonary vasculature that becomes 
occluded. In our case, fragments of adipose tissue 
occluded larger pulmonary vessels and were associated 
with the development of associated thrombi. The 
severity of reaction seen in this patient may be explained 
by her receiving a sudden shower of autologous adipose 
tissue fragments, distinguishing it from the more typical 
slow-onset picture seen with lipid droplet embolism in 

orthopedics. After extensive review of the literature this 
is, to the best of our knowledge, the first case report of a 
death directly related to embolism from any form of 
periurethral injection therapy, and the first report of 
embolization of adipose tissue fragments. This report 
clearly brings into question the use of autologous fat in 
the treatment of stress urinary incontinence. Even though 
this treatment has the advantage of being inexpensive 
and readily available, it serves to emphasize to the 
surgeon that so-called minor procedures may be 
associated with severe complications. In view of the 
seriousness of potentially fatal fat embolism the present 
study has been stopped pending analysis of study data. 
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