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Abstract

Background
To evaluate the effect of reconstruction and repairment with mini- plate and bone graft for HIV positive
patients of giant cell tumor of long bone.

Methods
This research retrospectively analyzed 12 HIV positive patients with giant cell tumor of long bone, 11
male and 1 female, with a age range 16 to 68 years old (43.5 years old on average) were included. There
were 5 cases of proximal tibia,3 cases of distal femur, 2 case of distal tibia, and 2 case of talus. From
June 2012 to August 2020, curettage by ultrasonic scalpel were performed in all patients, combined with
min- plate and bone graft treatment. All patients were followed up for 18–60 months. Limb function was
evaluated by MSTS93 scoring system, and postoperative recurrence and distant metastasis,
complications, MSTS93 score and fracture prognosis were observed.

Results
No local recurrence and pulmonary metastases was observed. After surgery, all the 12 patients showed
good bone morphologic repair and reconstruction, good bone healing, good joint function, and no
pathological fracture around the lesion. One case of giant cell tumor of proximal tibia showed mild
articular surface collapse, and mild valgus deformity of knee joint, but good joint function. The MSTS93
score of the patients 6 months after the operation was 24–27 points (24.5 ± 1.08), with a signi�cant
difference (P < 0.05).

Conclusion
Reconstruction and repairment with mini- plate and bone graft for HIV positive patients of giant cell
tumor of long bone has achieved satisfactory results. The mini- plate takes up little space and is �exible
for reconstruction and �xation, signi�cantly reducing complications such as surgical site infection,
preserving joint function and avoiding amputation. It is a safe and effective treatment method.

Background
Giant cell tumor of the bone (GCT) is a primary bone tumor, which accounts for 5–7% of all primary bone
tumors and 20% of all benign bone tumors [1]. In China, its incidence was about 14–20%, which was
higher than 5–8% in other eastern countries[2]. GCT has unpredictable biological behavior with potential
invasion, local recurrence, and low probability of distant metastasis [3–5], which tends to occur in people
aged 20–40 years and female incidence is slightly higher than the male. GCT often occurs in the meta-
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epiphyseal area of the limbs, especially in the distal femur and proximal tibia. GCT grow in an expansive
manner and easily penetrate the cortex of the bone or even cause pathological fracture. According to
literature reports, the incidence of pathological fractures is about 9% ~30% [6–9]. Pathological fractures
are thought to be the result of more aggressive tumors, with a higher risk of recurrence and metastasis.
Expanded intralesional curettage and segmental resection are two common surgical methods for
pathologic fractures associated with GCT. The corresponding reconstruction methods include structural
bone grafting, bone cement �lling, bone plate �xation, external �xator, arti�cial joint replacement and
allograft joint replacement [8–10].

GCT is a kind of osteolytic tumor, mononuclear cells and osteoclasts multiple nuclear cells as the main
component. Acquired immune de�ciency syndrome (AIDS) arises from human immunode�ciency virus
(HIV) infection. HIV infection leads to a decrease of the count of CD4 T-cell, and the dysfunction of the
macrophages and monocytes. It �nally leads to immunode�ciency[11–12]. The question we are
interested in is: Are HIV patients with GCT more likely to relapse and metastasize after pathological
fracture? How are these patients treated with surgical intervention? However, at present, few literatures
reported about HIV positive patients with GCT with pathological fracture and there are no effective
treatments of this disease currently.

Conventional tumor curettage is performed with conventional steel plates, or even multiple steel plates,
and some with bone cement. The disadvantages of this method are that it occupies a large space, has
extensive soft tissue dissection, is not easy to heal the incision, has many complications, serious bone
damage and weak cortex can not be �xed, and only large excision prosthesis replacement can not
achieve the purpose of retaining the joint.There needs to be a way to repair the bone shape to provide
some support and �xation for the bone graft, while preserving the joint around the tumor.Therefore, we
studied the application of this mini- plate in combination with autologous and allogeneic bone grafts for
bone morphologic repair and reconstruction, to carry out limb preservation treatment, and observe the
e�cacy after the operation, which has not been reported at present.

Methods
This study was reviewed and approved by the ethics committee of Department of Orthopedics, Beijing
Ditan Hospital, Capital Medical University and conducted in accordance with the Declaration of Helsinki
and its subsequent amendments. From June 2012 to August 2020, 12 HIV-positive patients with
pathological fractures of giant cell tumor in limbs were selected from Beijing ditan hospital medical
center for surgical treatment. The mean age of the 12 patients was 43.5 years (16–68 years). The ratio of
men to women is11 to 1. Histamathological diagnosis of all cases was clear, except the patients with
primary malignant giant cell tumor of bone, including 5 cases of proximal tibia,3 cases of distal femur, 2
case of distal tibia, and 2 case of talus (Tables 1 ). All patients were followed up for 18–60 months after
surgery, with an average of 31.24 ± 11.84 months. HIV infection was con�rmed in all patients by enzyme-
linked immunosorbent assay (ELISA), with the lower limit of RNA detection < 20copies/ml.
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Table 1
Demographic and HIV -related details

  sex   Age(yr)      

case Male women   Occurence
site

CD4 T-cell Count on
Admission(Absolute/mL)

HIV-RNA

(Copies/mL)

1 1   16 proximal
tibia

467 423

2 1   33 distal
femur

332 207

3 1   56 proximal
tibia

601 TND

4 1   48 distal
femur

380 4282

5 1   44 distal tibia 246 8507

6   1 65 proximal
tibia

476 TND

7 1   36 distal tibia 587 < 20

8 1   68 proximal
tibia

386 94

9 1   52 talus 337 2553

10 1   21 proximal
tibia

567 29033

11 1   55 talus 465 TND

12 1   28 distal
femur

375 TND

Age represents age at the time of diagnosis; Yr year. CD4 T-cell Count on Admission(Absolute/mL)
and HIV-RNA(Copies/mL) indicate �rst surgery

The blood CD4 cell count, HIV-RNA viral load, the application of antiviral drug HAART of the patients were
collected from all the patients during the perioperative period. All tumors were treated with expanded
intracapsular curettage. During the curettage process, the bone wall was ground and drilled with
ultrasonic scalpel at high speed. The tumor cavity was inactivated with 10% hypertonic saline. The study
program was approved by the ethics committee of Beijing ditan hospital and all participants' written
consent was obtained before the study.

Ultrasonic treatment developed by SONOCA 300 SoringGmbH consists of three parts: main engine,
handle and cutting tool, and cooling system(Fig. 1). The computer control of the electrical signals of
ultrasonic frequency signal generator, a power ampli�er ampli�cation drive after ultrasonic transducer,



Page 5/19

ultrasonic transducer produces vibration under the action of electrical signals, the amplitude will drive the
cutting tool work after amplitude ampli�cation, working frequency for (40 ± 2) kHz, the implementation of
automatic frequency tracking, equipped with 3 mm and 2 mm belt teeth and groove cutter, cut to �t
different needs. The ultrasonic energy output of the cutter is set as 30%. The handle has a self-cooling
system, and the cutter can rotate slowly clockwise or counterclockwise as well as positive and negative
rotation alternately, so as to increase the cutting ability.

All patients were �rst scraped with a spoon, the tumor wall was ground by ultrasonic scalpel, and then
local chemotherapy with methotrexate and utogeous bone graft were used for treatment. Fully open the
window when shaving, grinding carefully and repeatedly scratch tumor cavity wall and cavity bone crest,
to the naked eye can see no tumor bone wall, reserved was not pay attention to keep the normal bone
tumor invasion and epiphyseal plate, saline �ushing repeatedly, local chemotherapy using methotrexate
gelatin sponge, measuring the bone cavity size, iliac bone graft taken from the body cavity �lling.
According to different anatomical locations, the corresponding mini plate �xation screws were selected
for internal �xation(Fig. 2).

In all patients, general radiography, chest X-ray, computed tomography (CT) and/or magnetic resonance
imaging (MRI) were performed on more than one plane. In addition, all patients underwent needle
puncture cytology and/or open biopsy. Postoperative score of limbs: the Musculoskeletal Tumor society
(MSTS) 93 score was used for evaluation[13]. The upper limb function score included 6 items, including
limb pain, activity function, acceptability, hand position, dexterity and lifting ability. Lower extremity
function score included 6 items: limb pain, motor function, acceptability, support use, walking function
and gait.

Statistical analysis
Gender, age, Occurence site, surgical treatment, postoperative complications, limb function, HIV related
clinical data of all patients were collected and statistically analyzed. SPSS 18.0 software was used for
statistical analysis. Measurement data were expressed as mean ± s, and P < 0.05 was considered
statistically signi�cant.

Results
No local recurrence and pulmonary metastases was observed. After surgery, all the 12 patients showed
good bone morphologic repair and reconstruction, good bone healing, good joint function, and no
pathological fracture around the lesion. One case of giant cell tumor of proximal tibia showed mild
articular surface collapse, and mild valgus deformity of knee joint, but good joint function. The MSTS93
score of the patients 6 months after the operation was 24–27 points (24.5 ± 1.08), with a signi�cant
difference.

For case No. 12( (Fig. 3–10), the patient, male, 28 years old, was admitted to the hospital by the
outpatient department as "GCT and pathological fracture of the distal right tibia", mainly due to "pain and
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swelling of the right ankle caused by sprain downstairs, accompanied by limited movement for more than
2 months".

Previous HIV infection history of 3 years, long-term oral HAART drug therapy, HCV positive, syphilis
antibody positive, given penicillin treatment in the local hospital.

Physical examination: the right distal shank anterior tibial skin color is normal, no vein anger, skin
temperature is slightly higher, local tenderness, no obvious radiation pain, the right distal tibia can
touch the bone surface rough, the right distal tibia axial rattling pain is positive, the right ankle joint
�exion and extension activity is limited, the right ankle dorsi�exion 10 degrees, plantar �exion 30
degrees, varus 20 degrees;The left ankle is dorsi�exion of 25 degrees and plantar �exion of 50
degrees.The dorsal foot artery beats well, and the toes feel normal blood transport. Auxiliary test:
viral load TND.CD4T lymphocytes 375 cells/u.

X - ray of the ankle joint showed a rounded, cystic destruction of the distal right tibia with expansion and
thinning of the bone cortex(Fig. 3). CT results showed that the right tibia distal round cystic bone
destruction, expansions, internal trabeculae disruption, bone cortical rupture Swelling of the surrounding
soft tissue(Fig. 4). MRI plain scan of the ankle joint (October 20, 2017) : a mass at the distal end of the
right tibia, about 29 mm×13 mm×24 mm abnormal Constant signal, TIWL shows equisignal with clear
margin and visible bone destruction, which is considered as giant cell tumor of bone(Fig. 5)

Tumor curettage with ultrasonic knife, 95% alcohol, local chemotherapy with methotrexate, bone graft
fusion and internal �xation with micro plate and screw were performed(Fig. 6).

HE staining (20X, 40X) : A large number of giant cells and stromal cells were observed, accompanied by a
small amount of focal hemorrhage and �brous tissue hyperplasia ,Immunohistochemical staining (20X,
40X) : CD68 antigen positive(Fig. 7).

Postoperative anteroposterior and lateral X-ray examination of the ankle joint at 1 week, 1 year and 2
years: postoperative resection of the distal right tibia lesion with bone graft fusion plate Postoperative
screw �xation.The bone graft was �lled and fused well.Steel plate and screw �xed �rmly, no fracture,
bone nonunion, etc(Fig. 8). CT 1 year review of the ankle joint after surgery: resection of the distal right
tibia lesion after bone graft fusion with plate and screw internal �xation.The bone graft was �lled and
fused well.Steel plate and screw �xed �rmly, no fracture, bone nonunion, etc(Fig. 9).

The �xation was removed within 2 years after the operation. Follow-up: the right distal tibia lesion was
removed by bone graft fusion plate and screw internal �xation, and the plate and screw were removed
completely. Good bone graft fusion, good ankle movement, no cardiopulmonary metastasis(Fig. 10).

Discussion
HIV infection leads to a reduction of CD4 T-cell counts, dysfunction of the macrophages and monocytes,
and thus �nally leads to immunode�ciency, which is prone to various opportunistic infections and



Page 7/19

tumors[14]. Highly Active Antiretroviral Therapy (HAART) can inhibit virus replication, improve the
immunity of patients, prolong the survival time of patients, and greatly improve the quality of life of
patients [15–16].The related complications have gradually attracted people's attention, among which the
research on bone tumor, osteoporosis and brittle fracture has gradually become a hot topic in recent
years [17–18].

Given that increased in�ammation, T-cell activation, and monocyte activation contribute to the
pathogenesis of many HIV-related comorbidities [19]. We hypothesized that the pathological fracture of
HIV with GCT may be related to the decreased immunity of the normal host, long-term chronic
in�ammatory stimulation, T cell activation and abnormal activation of mononuclear macrophages. GCT
is a kind of osteolytic tumor, mononuclear cells and osteoclasts multiple nuclear cells as the main
component. Chronic in�ammation is a well-established risk factor for bone loss. Bone resorption occurs
through osteoclasts, highly specialized cells formed from the fusion of the origin of
monocyte/macrophage cells [20–21]. In in�ammatory conditions, RANKL is also expressed by activated
T cells and B-cells, resulting in increased osteoclast activity and bone loss, which may lead to
pathological fractures.

GCT are characterized by invasiveness, relapse, and pathological fracture. Since GCT is mostly located at
the bone end and has the imaging characteristics of osteolytic destruction, eccentricity and expansion, it
is not di�cult to diagnose GCT with pathological fractures for the most part [22]. GCT of the long bone
are relatively low in invasiveness. If the tumor size is small and the bone damage is light, the lesions can
be simply scraped and transplanted without �xation to achieve stability. However, if the lesion range is
wide, the bone cortex becomes thin due to severe erosion, and the biomechanical strength is reduced or
even pathological fracture is complicated, it is particularly important to choose the appropriate method to
�x the fracture.

In the early stage, benign bone tumors were mostly treated with external �xation stents [23]. With the
development of internal �xators, intramedullary nails and steel plates are used more and more frequently.
Intramedullary nails belong to axial �xation, and multi-center studies have found that the effect of
intramedullary �xation is better [24]. At present, the miniature locking bone plate makes the �xation
system more perfect as it has good �t, strong plasticity and easy anatomical �xation, does not take up
excess space, and stabilizes the fracture end to promote fracture healing. In this group of cases, the
miniature locking bone plate was used to bridge the lesion bone defect area to provide su�cient �xation
strength and promote the normal healing of fractures. There was no loosening or displacement of
internal �xator, and it was relatively easy to operate the technology of bridging locking plate on both sides
of the fracture end after the removal of the lesion and bone grafting.

Most benign bone tumors had good prognosis and low recurrence rate after bone grafting. Reducing
postoperative recurrence is one of the most concerned problems in the clinical treatment of benign bone
tumors [25]. At present, many scholars try to use adjuvant therapy, such as carbonic acid, liquid nitrogen,
bone cement treatment in order to reduce the recurrence rate, but did not �nd that adjuvant therapy can
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effectively reduce the local recurrence rate. Blackley et al. [26] reported that 59 cases of GCT were treated
with high-speed grinding drill assisted curettage, with an average follow-up of 80 months and a
recurrence rate of 12%. The postoperative recurrence rate of patients in our study was low, which may be
related to the routine use of Ultrasonic scalpel during the operation. Ultrasonic scalpel can reduce the
di�culty of surgery, shorten the operation time, remove the bone crest tumor cells that cannot be scraped
by conventional curettles, achieve the effect of edge resection, and ensure the thoroughness of surgery.
Cutting and tumor tissue damage effect more ideal, make the surgery more safe and cutting temperature
is low, is 70 ℃ ~ 80 ℃, to destroy the cancer cells, further reduce the recurrence of the tumor.

All patients received highly effective retrovirus drug therapy, and the viral load control was not ideal, with
an average of 87323 copies /ml. Although no tumor recurrence or distant metastasis occurred in all
patients, 4 patients of 14 had surgical site infection, with an incidence rate of 28.5%, which may be
related to low immunity and HIV-RNA viremia. It has been con�rmed that T-lymphocyte-mediated cellular
immunity plays a major role in tumor immunity[27]. The T lymphocyte subsets of normal body coordinate
with each other and play an effective role in cellular immunity. The results of this study showed that the T
lymphocytes of HIV-positive patients with GCT decreased as a whole and the CD4+ / CD8 + ratio
decreased, suggesting that the immune function of the body was further impaired, creating conditions for
surgical site infection [28].

The MSTS93 score system was used to evaluate the postoperative score improvement of each patient.
The MSTS93 score of the patients 6 months after the operation was 24–27 points (24.5 ± 1.08), with a
signi�cant difference (P < 0.05), which indicated that all patients were satis�ed with the short-term
postoperative effect.

This study also has some limitations:(1) the sample size was not enough and the follow-up time was
short, so the clinical curative effect remains to be studied further; (2)MSTS93 scoring system can provide
an evaluation scale for patients after limb surgery, but this system is affected by subjective factors,
including patient cooperation degree, patient cognitive ability, and physician clinical experience, and
cannot achieve objective evaluation. But long-term e�cacy remains to be seen.

Conclusions
Ultrasonic scalpel combined with miniature locking bone plate and autogeous bone graft treatment
showed satisfactory results in HIV positive patients with giant cell tumor of long bone. And it is a safe
and e�cient treatment. In the surgical design, the nature, scope and fracture damage of the lesion should
be taken into full consideration. During the operation, the lesion should be thoroughly scraped, the tumor
wall should be polished with ultrasonicscalpel, and bone grafting should be put under pressure. At the
same time, appropriate miniature locking bone plate �xation is helpful for fracture healing, which is an
effective method to improve the clinical e�cacy.

Abbreviations
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MSTS: Musculoskeletal Tumor society; GCT: Giant cell tumor of bone; enzyme-linked; ELISA:
immunosorbent assay  CT: computed tomography  MRI: magnetic resonance imaging AIDS: Acquired
Immune De�ciency Syndrome  HAART: Highly Active Antiretroviral Therapy.
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Figure 1

SONOCA 300 SoringGmbH:Surgical tools(a) ,Cut the bone handle(b),Grind bone handle(c), main engine
and cooling system(d).
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Figure 2

During the operation, the lesion was scraped and the bone cavity was polished with ultrasonic knife(a-f),
the polished inner wall of the bone cavity was burned with anhydrous alcohol, and local methotrexate
chemotherapy was performed(g), Autogenous iliac crest or allograft(h,i)
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Figure 3

Preoperative general image (a), X - ray of the ankle joint showed a rounded, cystic destruction of the distal
right tibia with expansion and thinning of the bone cortex(b,c)

Figure 4
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CT results showed that the right tibia distal round cystic bone destruction, expansions, internal trabeculae
disruption, bone cortical rupture Swelling of the surrounding soft tissue(a-d)

Figure 5

MRI plain scan of the ankle joint (October 20, 2017) : a mass at the distal end of the right tibia, about 29
mm×13 mm×24 mm abnormal Constant signal, TIWL shows equisignal with clear margin and visible
bone destruction, which is considered as giant cell tumor of bone(a-c)



Page 16/19

Figure 6

Tumor curettage with ultrasonic knife, 95% alcohol, local chemotherapy with methotrexate(a-c), bone
graft fusion (d,e)and internal �xation with micro plate and screw(f) were performed
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Figure 7

HE staining (20X, 40X) : A large number of giant cells and stromal cells were observed, accompanied by a
small amount of focal hemorrhage and �brous tissue hyperplasia(a,b),Immunohistochemical staining
(20X, 40X) : CD68 antigen positive(c,d)
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Figure 8

Postoperative anteroposterior and lateral X-ray examination of the ankle joint at 1 week(a,b), 1 year(c,d)
and 2 years(e,f): postoperative resection of the distal right tibia lesion with bone graft fusion plate
Postoperative screw �xation.The bone graft was �lled and fused well.Steel plate and screw �xed �rmly,
no fracture, bone nonunion, etc

Figure 9
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CT 1 year review of the ankle joint after surgery(a-d): resection of the distal right tibia lesion after bone
graft fusion with plate and screw internal �xation.The bone graft was �lled and fused well.Steel plate and
screw �xed �rmly, no fracture, bone nonunion, etc


