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Therapeutic effect of neoadjuvant chemotherapy
combined with curettage to treat distal femoral
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Abstract
Rationale: Osteosarcoma is the most common malignant bone tumor in children and adolescents. Metastasis occurs early, the
mortality rate is high, and the tumor results in a tremendous physical, mental, and economic burden on patients. Therefore, the
treatment of osteosarcoma has been important for orthopedic surgeons. However, treatment has always been a difficult problem
globally.

Patient concern: We present the case of a 22-year-old girl with increasing local pain in the distal left thigh.

Diagnoses: The patient was initially diagnosed as bone cancer according to computed tomography (CT) and X-ray imaging. And
the patient was further diagnosed as osteosarcoma via to puncture biopsy of the left distal femur.

Interventions: Local arterial infusion chemotherapy, systemic intravenous chemotherapy, and curettage was conducted because
of limb salvage program.

Outcomes: The patient was doing well with no evidence of local or distant recurrence 7 years after the surgery.

Lessons: Our case indicated that limb osteosarcoma patients can undergo a limb salvage program of local arterial infusion
chemotherapy, systemic intravenous chemotherapy, and curettage.

Abbreviations: ADM = doxorubicin, CT = computerized tomography, DDP = cisplatin, IFO = isophosphate.
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1. Introduction
Osteosarcoma is a primary malignant bone tumor originating
from interosseous leaf cells and is characterized by proliferation
of tumor cells, which directly form immature bone or bone-like
tissue. Osteosarcoma occurs in young people, and the incidence
rate is about 0.3/million, accounting for about 0.2%ofmalignant
tumors.[1] Osteosarcoma typically occurs in boys and men, and
the age of onset is between 8 and 25 years. It rarely occurs in
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patients younger than 6 and older than 60 years. Therefore,
osteosarcoma is a dangerous factor in the health of adolescents. It
has early metastasis and a high incidence and mortality, and the
treatment of osteosarcoma has become a worldwide problem. In
recent years, the study of osteosarcoma treatment has become an
important issue in the medical profession.
Amputation was the primary modality of therapy of

osteosarcoma before the advent of chemotherapy and limb
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Figure 1. Computed tomography and radiographic examination of the left femur showed bone destruction, suggesting that a malignant tumor was present.
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salvage. It had a very good therapeutic effect on malignant bone
tumors and a strong destructive and adjuvant treatment effect.
However, 80%ofpatients had a smallmetastatic interval at the time
ofdiagnosis.Theaverage time fromsurgical treatment topulmonary
metastasis was 8 months, and the overall survival rate for
amputation was 10% to 20%.[2–4] Most patients died within 1
year after diagnosis.[5] This shows that the outcomeof amputation is
not optimistic; therefore, there is anurgent need for better treatment.
With the development of neoadjuvant chemotherapy, limb

salvage surgery, and lungmetastasis dissection in recent years, the
5-year survival rate of osteosarcoma patients has increased to
60% to 70%. However, systemic chemotherapy leads to a series
of side effects, and the patient experiences pain and a poor
prognosis. On the basis of these factors, we try to use
neoadjuvant chemotherapy combined with surgical treatment;
therefore, limb salvage surgery gradually replaced traditional
amputation. We described a patient with distal osteosarcoma of
the femur who underwent neoadjuvant chemotherapy combined
with curettage, which had a good therapeutic effect.

2. Case presentation

In December 2009, a 15-year-old girl attended the Orthopedic
Oncology Clinic at The First Affiliated Hospital of Nanchang
Figure 2. (A) The first examination of the puncture suggested that the
pathological diagnosis was an osteosarcoma. (B) Pathology examination of the
sample obtained during tumor resection surgery also suggested an
osteosarcoma.
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University (Nanchang, China) due to increasing local pain in the
distal left thigh. The patient stated that these symptoms had
arisen 1 month previously and intensified within 2 weeks before
admittance. Although the patient had suspicion of bone cancer
when she visited the county hospital, no other physical problems
were reported. There was no fever or respiratory embarrassment
accompanying the pain and mass. The patient had a family
history of bone neoplasms. Furthermore, no history of weight
loss or exposure to tuberculosis was specified.
During the initial physical examination, the passive and active

range of motion of the patient’s left knee joint was limited. In
addition, radiography and computed tomography (Fig. 1) of the
left knee revealed femoral lesions, which were thought to be
malignant tumors. Radiographs of the lungs were normal. The
patient underwent puncture biopsy of the left distal femur, and
postoperative histological examinations revealed the presence of
an osteosarcoma (Fig. 2A). The patient and her family strongly
demanded limb salvage treatment, and the patient agreed to
undergo local arterial infusion chemotherapy. The patient was
administered 2 cycles of local arterial infusion chemotherapy
(Fig. 3), as follows: cisplatin was administered at a dose of 120mg
on day 1 (DDP 120mg + 0.9% NaCl 50mL) and the course was
repeated every 14 days.
Three weeks after the second local arterial infusion chemo-

therapy, the patient underwent left distal femoral tumor curettage
with bone cement implantation (Fig. 4). Curettage is important
for complete resection of the tumor. The tumor lesions were
scraped to the maximum extent possible and pathology
examination of the frozen sample from the resection margin
was performed during operation to ensure that the lesion was
completely scraped. During resection of the lesion in February
2010, pathological examination revealed that it was an
osteosarcoma (Fig. 2B). One week after the surgery, the patient
was discharged without any complications.
The patient was admitted to hospital again 3 months later for

further treatment. She was administered 6 cycles of systemic
intravenous chemotherapy of DDP 120mg + 0.9%NaCl 500mL,
Intravenous drip/once daily (ivgtt/qd), for 1 day; and doxorubicin
(ADM) 20mg + 0.9% NaCl 250mL, ivgtt/qd, for 3 days. After 2
weeks, isophosphate (IFO) 2g + 0.9% NaCl 500mL, ivgtt/qd
were administered for 5 days. After 2 weeks, the cycle was
repeated. After the 6 cycles of systemic intravenous chemothera-
py, the patient was discharged without any complications.
In June 2013, the patient was admitted to hospital again. At

that time, the patient had no obvious pain in her lower limbs, and
her left knee was active and feeling normal. The patient
underwent bone grafting and internal fixation of the distal
femur (Fig. 5). In January 2015, she was admitted to the hospital



Figure 5. The patient underwent bone grafting and internal fixation of the distal
femur in June 2013.

Figure 3. Illustration of local arterial perfusion chemotherapy.
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to remove the internal fixation (Fig. 6). Radiography of the left
femur revealed no obvious abnormalities in the bone and
surrounding soft tissue. The patient was doing well with no
evidence of local or distant recurrence 7 years after the surgery
(Fig. 7). Approval for this study was obtained from the ethical
review board of ethical committee of The First Affiliated Hospital
Figure 4. The patient underwent left distal femoral tumor tumorectomy with
bone cement implantation in February 2010.
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of Nanchang University, and all the investigations were
conducted in conformity with the research principles of the
ethical committee of The First Affiliated Hospital of Nanchang
University. Informed consent was obtained from the patient for
publication of the report and the accompanying images.

3. Discussion

The treatment of osteosarcoma has progressed over time. In the
1970s, the standard treatment was amputation. Amputation is
one of the most important methods in the early stage of
Figure 6. The patient was admitted to hospital to remove the internal fixation in
January 2015.
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Figure 7. Seven-year follow-up imaging data.
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osteosarcoma, and is a very effective treatment for malignant
bone tumors. The primary objective of surgery is complete
excision of the primary tumor with conservation of the limb as a
secondary goal and amputation a last resort.[6,7] In the 1980s,
owing to advances in surgical techniques, effective chemotherapy
drugs, preoperative and postoperative radiotherapy, adjuvant
chemotherapy therapy, and neoadjuvant chemotherapy regi-
mens, as well as improvements in surgical methods, have allowed
limb salvage surgery to become the predominant alternative to
amputation.[8,9] In the 1990s, gene therapy became popular to
treat osteosarcoma. Gene therapy of tumors is based on the
genetic background of malignant tumors, and its aim is to
introduce exogenous target genes into tumor cells or other
somatic cells to correct or compensate for defective genes to
achieve therapeutic goals.[10] In the 21st century, stem cell
research has become the most dynamic, influential, and
promising application to life disciplines after the large-scale
sequencing of the human genome. Li F et al[11] demonstrated that
stem cell transplantation plays an important role in the process of
tumor metastasis, whereas hypoxia promotes the initiation of the
transfer process, and the hypoxic environment of the trans-
planted stem cells enhances the expression of activated lysine
oxidase by increasing hypoxia-inducible factor formation.
Studies have confirmed that stem cells play an important role
in tumorigenesis, progression, metastasis, and relapse.[12]

Osteosarcoma stem cell research is the latest advance in
osteosarcoma treatment today.
Scholars have proposed a variety of treatments for osteosarco-

ma, but the most advanced clinical program is chemotherapy and
surgery. Therefore, chemotherapy is an important adjuvant
treatment for osteosarcoma. The history of chemotherapeutic
treatment for osteosarcoma began in the early 1960s. In 1961,
Evans[13] used mitomycin C for metastatic osteosarcoma. In that
4

study, 4 patients among 17 with osteosarcoma responded to
treatment. Unfortunately, some scholars later repeated the
experiment without obtaining a similar result. In 1963, Sullivan
et al[14] reported that phenylalaninemustard had a certain effect on
osteosarcoma, and 2 of 14 patients with osteosarcoma responded
to the treatment. In the 1970s, Norman[15] and Rosen et al[16]

combined these drugs for postoperative treatment of osteosarco-
ma. Rosen et al[17] proposed neoadjuvant chemotherapy in 1982,
which included preoperative chemotherapy for osteosarcoma and
a postoperative chemotherapy regimen according to the sensitivity
of chemotherapy and degree of tumor necrosis.
Doxorubicin, methotrexate, DDP, and ifosfamide have

become the most commonly used drugs in osteosarcoma
chemotherapy[18,19] and are called the “four classic drugs of
osteosarcoma chemotherapy.” On the basis of the combination
of these 4 drugs, the method of chemotherapy (intravenous,
arterial, and local) has also changed. Therefore, we once again
proposed a chemotherapy program, which included neoadjuvant
chemotherapy combined with local arterial infusion chemother-
apy. Furthermore, we proposed a new program of limb salvage
treatment for osteosarcoma that included high-dose local arterial
infusion chemotherapy, surgery, neoadjuvant chemotherapy, and
further surgery.
After the patient of the present study was diagnosed with

osteosarcoma, she was administered 2 cycles of high-dose local
arterial infusion chemotherapy, and the course was repeated
every 14 days. Then, the patient underwent left distal femoral
tumor curettage with bone cement implantation. Three months
later, the patient was administered 6 cycles of neoadjuvant
chemotherapy. Finally, the bone cement was completely
removed, and autologous iliac implantation and internal fixation
were performed. The patient achieved a good therapeutic effect.
We followed her up for 7 years, and she recovered well; her vital
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signs were normal and there was no indication of tumor
recurrence and metastasis.
Therefore, we recommend a limb salvage program of

neoadjuvant chemotherapy combined with curettage for patients
with osteosarcoma. First, 2 cycles of high-dose local arterial
infusion chemotherapy (Fig. 3) should be administered preoper-
atively. The size and boundary of the tumor in this case was
significantly reduced and narrowed, which was conducive for late
surgical scraping. Second, we performed limb salvage surgery, in
which the tumor lesion was scraped out and filled with bone
cement. This is because bone cement not only produces heat to
kill tumor cells and inhibit tumor cell regeneration, but it can also
temporarily bear the limb’s power load. In addition, curettage is a
very critical surgery, which is important to determine the success
of limb salvage. Therefore, tumor lesions should be scraped to the
maximum extent possible and cut edge organization with frozen
pathology should be performed during the operation. After that,
the osteosarcoma patient should undergo 6 cycles of neoadjuvant
chemotherapy. The aim is to inactivate residual tumor cells,
inhibit tumor cell regeneration, and control tumor metastasis.
Finally, after the end of chemotherapy, bone tumor patients
should undergo an operation consisting of tumor lesion and bone
cement scraping, autogenous iliac bone grafting, and internal
fixation. The purpose of the procedure is to completely remove
the lesion, reconstruct the limb’s structure, maintain the body’s
load-bearing capacity, and restore the lower limb’s line of force.
Regular follow-up and observation are also essential.
4. Conclusion

A 15-year-old girl with osteosarcoma successfully underwent
local arterial infusion chemotherapy preoperatively, followed by
curettage and postoperative neoadjuvant chemotherapy to
salvage her limb. During the 7 years of follow-up, she did not
have any symptoms of recurrence. In addition, the major
limitation of this study is that we only collected data of a single
case; therefore, we could not perform a statistical analysis.
Further studies with larger populations are necessary to confirm
our results. This case provides a reliable reference value to
orthopedic surgeons for treating osteosarcoma with limb salvage.
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