
Limb–length discrepancy and/or short stature can be a 
congenital or acquired disorder, which has potentially 

negative effects on the psychosocial life of patients. Many 
methods have been described in orthopedic surgery for 
such patients to obtain an aesthetic and functional ex-
tremity. Medical limb-lengthening is mostly performed in 
patients with congenital or acquired disorders including 
dwarfism, fracture sequelae, or endocrinological disease. 
Cosmetic lengthening is performed to individuals with 
no medical disorder but who are negatively affected by 
short stature in psychosocial terms. Age is one of the most 
important determinants for limb-lengthening surgery. 
Medical lengthening can be performed in all age groups, 
starting with those of preschool age, but cosmetic length-
ening should only be applied to adults when linear bone 
growth cannot be facilitated with medical intervention. 

Patients must be informed about complications that may 
occur during and after limb-lengthening surgery, such as 
non-union, delayed union, infection, and stiffness of joint 
motion.[1,2] Psychiatry consultation may also be crucial for 
patients undergoing cosmetic limb-lengthening.[1,2]

Although external fixators were used initially in limb-length-
ening surgery, technological innovations have led to the 
development of new RCILNS. These systems are frequent-
ly used in limb-lengthening surgery. The new nail systems 
provide a more comfortable lengthening period and allow 
a shorter surgical incision; therefore, there is less scarring.[3]

Lengthening intramedullary nails are divided into two cat-
egories: mechanical lengthening systems and nails that 
can be lengthened by remote control.[4,5] Lengthening is 
provided by various manoeuvres in mechanical systems, 
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Abstract

Limb-lengthening surgeries have been described for medical and cosmetic treatment. Innovative surgical procedures and various 
instrumentation techniques have been developed with advancing technology. Remote-controlled intramedullary lengthening 
nail systems (RCILNS) are frequently used in limb-lengthening surgery. In the literature, few surgical complications have been re-
ported in limb-lengthening surgery. Here, we present a case of an unexpected complication caused by a filling material previously 
applied for gluteal augmentation in a patient who underwent cosmetic limb-lengthening surgery.
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and the procedure may lead to technical difficulties in an 
operated extremity. Therefore, RCILNS have been preferred 
in recent years. Motorized nails are available as Fitbone® 
(Wittenstein, Igergheim, Germany) and Precice® (Ellipse 
Technologies, Inc, Irvine, CA, USA).[6,7] The Precice Stryde® 
nail was developed as a third-generation nail, and the 
most important difference of this generation from others 
is the load-bearing capacity. It is possible to mobilize freely 
during the lengthening and consolidation periods, which 
facilitates the rehabilitation of the patient.[8]

In this case report, a patient is presented who developed 
an unexpected lengthening complication as a result of 
gluteal augmentation with aquafilling. Aquafilling is a type 
of dermal filler that has similar properties to human tissue 
and has a long post-treatment effect and is used for breast, 
hip, and leg augmentation. Aquafilling is a hydrogel-based 
dermal filler consisting primarily of saltwater and poli-
amide components. Although aquafilling gel has not been 
approved by the FDA due to some complications, it has 
been approved and used in some countries, including Tür-
kiye, Serbia, Malaysia, Japan, and Korea. The most common 
complication described in the literature is the migration of 
the gel, as a result of which complex cystic lesions may de-
velop in mucous, heterogeneous internal structures.[9–11]

Case Report
A 43-year-old female, 155 cm in height, underwent bilater-
al femoral intramedullary nailing (Precice Stryde) for cos-
metic limb lengthening in another hospital in 2019. She 
had undergone gluteal aquafilling augmentation in 2010. 
As augmentation with aquafilling is an injectable method, 
no incision could be observed in the corresponding area. 
In her anamnesis, she stated that a previous cosmetic pro-
cedure had not been questioned before the limb-length-
ening surgery; therefore, she did not consider it necessary 
to inform the physicians about this procedure, and the 
aquafilling injection was not declared in the preoperative 
history.

Postoperatively, the patient was informed and questioned 
about the leakage of a gel-like material in the surgical field 
during lengthening surgery, and the patient then stated 
that gluteal aquafilling augmentation had been performed 
almost 10 years previously. On the 24th day, she went to the 
center where she had surgery because of increasing com-
plaints. Erythema and serous fluid leakage were present at 
the bilateral incisions. No microbial agent was detected in 
the culture. Laboratory examinations did not support the 
presence of infection, and the patient did not have fever. 
The lengthening procedure was completed as planned, 
but repeated debridements and aspirations were required 

due to recurrent pain and gel discharge. The patient's right 
side was debrided again about 1 year later, and the length-
ening nail was replaced with a rigid trauma nail.

The patient presented to the outpatient clinic of our hos-
pital 1.5 years postoperatively with complaints of sudden 
severe pain in the left hip joint and swelling and pain in the 
right knee. The laboratory findings of the patient were nor-
mal. Radiological examination revealed non-union and im-
plant failure with angulation at the left osteotomy site, and 
aquafilling material was detected in magnetic resonance 
imaging and X-rays (Figs. 1 and 2). Informed consent was 
obtained from the patient before the surgical procedures 
and for publication of this case.

The broken left Precice Stryde nail was exchanged for a fem-
oral trauma nail, and the right knee joint was irrigated and 
debrided. Gel-like fluid leakage was observed from the inci-
sion and osteotomy site in the left femoral area, and samples 
were collected for microbiological and pathological examina-
tion (Fig. 3). Microbiological examination was negative. “Ac-
tive chronic inflamed connective tissues with degenerative 
changes” were detected in the pathological examination. The 
patient did not show any signs of infection postoperatively. 
No complications were observed in the early postoperative 
period; therefore, the patient was mobilized and discharged.

In the third week of follow-up, leakage was detected at 
the left site. The wound was drained and irrigated. In the 
postoperative second month, the patient was hospitalized 
again because of the same complaints. Vacuum-assisted 
closure treatment was applied, but it did not work because 

Figure 1. Broken Precice Stryde nail observed on the left femur.
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of the gel. The wound was irrigated and closed again, and 
the patient was discharged without any wound complica-
tions. The bone healed without any infection or complica-
tion after six months (Fig. 4).

Discussion

Many complications have been reported in extremity 
lengthening surgeries, including non-union, infection, and 
limitation of movement.[1,3] Although complication rates 
have decreased with the development of RCILNS, which 
are amenable to weight bearing, new complications have 
emerged with these new systems. In a study of 24 patients 
by Schiedel et al.,[12] implant failure was observed in 2 pa-
tients during the consolidation period.

Wound problems and infections are not common in length-
ening surgeries performed with fully implantable intra-
medullary nails. Karakoyun et al.[13] reported no infection in 

any of 11 cases in a study of lengthening surgery with intra-
medullary nails. In the current case, a wound complication 
developed and debridement surgery had to be planned, 
but no microbial agent was detected in the culture sam-
ples. Non-union and delayed union are among the most 
frequently reported complications of lengthening surgery. 
Kenawey et al.[14] reported delayed union or non-union in 8 
of 37 patients who underwent intramedullary lengthening. 
It has been reported in the literature that the highest risk 
factors include uncontrolled rapid lengthening, lengthen-
ing >40 mm, age >30 years, and smoking.[14]

Complications related to filler migration have been re-
ported predominantly in the plastic and reconstructive 
surgery literature; however, it remains unclear how such 
complications should be managed by orthopedic and 
traumatology surgeons.[10] In this case, an inflammatory 
reaction occurred after gel migration to the osteotomy site, 
and delayed union was the main problem. Irrigation and 
debridement of the gel material and exchange of the intra-
medullary nail were successful treatments for this compli-
cation. Similarly, Safi et al. reported that both FITBONE and 
PRECICE motorized intramedullary lengthening nails pro-
vided comparable clinical, radiological, and functional out-
comes with acceptable complication rates.[15] In patients 
undergoing aesthetic leg lengthening surgery, preopera-
tive screening for previously performed cosmetic filler pro-
cedures should be conducted. Imaging modalities such as 
MRI may assist in identifying displaced filler materials.

Figure 2. AAquafilling material visible on magnetic resonance imaging 
(MRI).

Figure 3. Bone union observed at the final follow-up.

Figure 4. Macroscopic view of the aquafilling gel intraoperatively.
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Conclusion
Migration of previously injected aquafilling gel used for 
gluteal augmentation was observed to cause insufficient 
regeneration at the osteotomy site, and secondary inter-
vention with debridement and irrigation was required due 
to wound complications. It also resulted in delayed union. 
Since patients with aesthetic concerns are likely to request 
these surgeries more frequently in the future, clinicians 
must be aware that some previous aesthetic procedures 
cannot be detected during physical examination. Report-
ing this unusual complication may provide guidance for or-
thopedic and traumatology surgeons. Animal studies may 
help clarify the pathophysiological mechanisms of these 
complications.
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