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Circular resection for giant cell tumor of the ulna combined
with vascularized fibilar fragment autoplasty
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Surgical resection of giant cell tumor of the left ulna diaphysis is presented. Circular resection and same-stage autoplasty
with a vascularized left-side fibula fragment was performed. In the late postoperative period, there was no recurrence of

the tumor. Full function of the left upper limb was achieved.
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Among all bone tumors, the giant cell tumor of
the bone (GCT) takes a leading position in frequency
of occurrence and is considered by many authors as a
borderline tumor. Given the frequency of GCT in the
group of bone tissue malignant tumors, that reaches
up to 15.8 %, the problem of treating patients with
this pathology acquires the greatest medical and
social significance.

Most often, GCT affects the metadiaphyseal
regions of limb long bones. Next frequent location
is the area of the knee joint and flat bones [1-8]. The
most radical method of GCT treatment in tubular
bones is circular resection of the affected area.
Circular resection of the affected area suggests an
extensive segmental defect, in particular, in the bones
of the forearm. There comes the problem of managing
the bone loss [9-19].

Current orthopedics has a huge arsenal of methods
and techniques for managing bone defects. However,
reconstruction of forearm length is hampered by
its peculiar anatomy, a pair bone and features of the
sliding elements of the segment. The Ilizarov bifocal
sequential compression-distraction osteosynthesis,
proven by numerous positive results, undoubtedly has a
worldwide fame and value in managing extensive long
bone defects [20-24]. However, this technique is time-
consuming and causes discomfort to patients. Also,
restriction or complete loss of pronation-supination
movements of the limb is undesirable [25, 27].

A non-free cortical-periosteal autologous graft
harvested from the distal metaepiphysis of the
radius on the vascular pedicle and widely used
by many authors is effective only in the treatment
of pseudoarthrosis of one of the forearm bones
[27-30].

In our opinion, radical circular resection of the
tumor in one of the forearm bones with simultaneous
management of an extensive post-resection defect
with a fragment of the fibula on microvascular
stable
functional load is the method of choice in the treatment

anastomoses, osteosynthesis and early
of patients with tumor lesions of the forearm bones.

The above approach is illustrated by the following
clinical case.

Patient 1., 17 years old, felt moderate pain in her
left forearm and swelling. Before the operation, the
necessary examinations were conducted, including
radiography (Fig. la), computed tomography and
scintigraphy of the skeleton.

Surgical performance Under regional anesthesia,
a semilunar layered incision was made along the
interna surface of the left forearm. The ulna bone
tumor extended over a length of 6.0 cm. After circular
resection of the destructive part of the ulna, the bone
defect made 8.0 cm (Fig. 1b). An intraoperative
radiography of the left forearm was taken next and
no radiological signs of tumor lesion of the ulna were

revealed (Fig. 1c).
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Fig. 1 Radiographs of the left forearm before surgery (a); b, ¢ photos and radiographs at the stages of the operation

Regional anesthesia of the left lower leg The fibula
with the muscular envelope was exposed in a wave-
like incision. The bone was resected circularly over a
length of 9.0 cm in the middle third of the leg with the
preservation of the vessels supplying the bone from
the peroneal artery pool (Fig. 2a, 2b).

After the bone flap had been transferred to the
recipient area, bone osteosynthesis was performed
according to the type of “Russian castle” (Fig. 2c).
The ulnar artery and saphenous vein were selected for
revascularization of the autologous graft by applying
microvascular anastomoses. Venous outflow of their
bone flap was carried out by applying a microvascular
end-to-end anastomosis with 8/0 thread with an
atraumatic needle of the proximal vein of the autograft
to the main vein. Arterial blood flow was restored
by longitudinal arteriotomy of the ulnar artery and

application of two arterial anastomoses with 9/0
thread and an atraumatic needle distal and proximal
to the bone flap as “through revascularization”.

Four weeks after the operation, early functional
loading started using passive mechanotherapy on
the Arthromot system for the elbow and wrist joints
without pronation and supination of the forearm.
Passive mechanotherapy continued 1.5 months with
a gradual increase in the range of motion in the joints.

Radiographic control showed fusion of the
autograft with the ulna 2.5 months after the operation.
Full rehabilitation treatment was carried out for
another month. One year after the operation, the
metal implants were removed from the ulnar bone
(Fig. 3a). At long-term follow-up, there was no tumor
recurrence and the function of the left upper limb was
full (Fig. 3 b, 3c, 3d).

Fig. 2 Stages of the operation: a photo of bone autograft harvesting; b intraoperative X-ray of the donor leg; ¢ radiographs of
the left forearm
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Fig. 3 Long-term outcome

Thus, if tumor affects one of the forearm bones, and a post-resection bone defect can be bridged
GCT in particular, an extensive circular bone with a fragment from the fibula on microvascular
resection might be used as a method of choice anastomoses.

Conflict of interests None
Financial support: The study was conducted without sponsorship

REFERENCES

1. Grigorovskii V.V. Gigantokletochnaia opukhol kosti: morfogenez, kliniko-morfologicheskie osobennosti,
differentsialnaia diagnostika, podkhody k lecheniiu [ Giant-cell bone tumor: morphogenesis, clinical and morphological
particular features, differential diagnosis, approaches to treatent]. Onkologiia, 2012, vol. 14, no. 1, pp. 64-76.
(in Russian)

2. Zaitseva M.Iu., Zasulskii F.Iu. Morfologicheskie osobennosti variantov stroeniia gigantokletochnoi opukholi kostei
[Morphological characteristics of the structural variants of giant-cell bone tumor]. Travmatologiia i Ortopediia Rossii,
2010, no. 1, pp. 139-145. (in Russian)

3. Kotelnikov G.P., Kozlov S.V., Nikolaenko A.N., Ivanov V.V. Kompleksnyi podkhod k differentsialnoi diagnostike
opukholei kostei [Complex approach to differential diagnosis of bone tumors]. Onkologiia. Zhurnal im. P.A. Gertsena,
2015, vol. 4, no. 5, pp. 12-16. (in Russian)

4. Burmistrov M. V., Moroshek A.A. Novoe v onkokhirurgii v 2015 godu [New in oncosurgery in 2015]. Prakticheskaia
Onkologiia, 2016, vol. 17, no. 1, pp. 24-31. (in Russian)

5. Bludov A.B., Nered A.S., Zamogilnaia Ia.A., Kochergina N.V. Gigantokletochnaia opukhol kosti [Giant-cell bone
tumor]. Sarkomy kostei, miagkikh tkanei i opukholi kozhi, 2014, no. 1, pp. 16-34. (in Russian)

6. Diadyk E.A., Grigorovskaia A.V. Osobennosti gistologicheskoi struktury i differentsialnoi diagnostiki gigantokletochnoi
opukholi diffuznogo tipa i ee zlokachestvennoi formy [Features of histological structure and differential diagnostics of
the diffuse-type giant cell tumor and its malignant form]. Morfologiia, 2016, vol. 10, no. 3, pp. 144-149. (in Russian)

7. Szendr6i M. Giant-cell tumour of bone. J. Bone Joint Surg. Br. 2004. Vol. 86, No 1. P. 5-12.

8. Snetkov A.l., Morozov A.K., Berchenko G.N., Batrakov S.Iu., Kravets I.M., Frantov A.R. Razlichnye varianty techeniia
osteoblastomy u detei (kliniko-rentgeno-morfologicheskie sopostavleniia) [ Various options of osteoblastoma treatment
in children (clinical, roentgen and morphological comparisons)]. Vestnik Travmatologii i Ortopedii im. N.N. Priorova,
2015, no. 4, pp. 44-51. (in Russian)

9. Reshetov 1.V. Mikrokhirurgicheskaia autotransplantatsiia tkanei v onkologii - evoliutsiia v XXI veke [Microsurgical
tissue autografting in oncology - evolution in XXI century]. Materialy konf. pamiati akad. N.O. Milanova [Proc.
Conference in memory of Academician N.O. Milanov]. Annaly Plasticheskoi, Rekonstruktivnoi i Esteticheskoi
Khirurgii, 2015, no. 1, pp. 74-75. (in Russian)

10.Shvedovchenko I.V.; Kasparov B.S., Koltsov A.A. Rekonstruktivnaia khirurgiia pri patologii oporno-dvigatelnogo
apparata-napravleniiarazvitiia[Reconstructive surgery for the locomotor system pathology - directions of development].
Materialy konf. «Plasticheskaia Khirurgiia v Rossii. Aktualnye voprosy mikrokhirurgii» [Proc. Conference “Plastic
Surgery in Russia. Current problems of microsurgery”]. Annaly Plasticheskoi, Rekonstruktivnoi i Esteticheskoi
Khirurgii, 2016, no. 1, pp. 132-133. (in Russian)

11.Gubochkin N.G., Mikitiuk S.I., Ivanov V.S. Peresadka krovosnabzhaemykh kostnykh transplantatov dlia lecheniia
lozhnykh sustavov i defektov kostei [ Transplantation of vascularized bone grafts for treatment of bone pseudoarthroses
and defects]. Genij Ortopedii, 2014, no. 4, pp. 5-10. (in Russian)

12.Terskov A.Iu., Ivanov V.V.; Nikolaenko A.N. Nasha taktika v diagnostike i lechenii bolnykh s gigantokletochnymi

390 Case report



Genij Oriopedii, Tom 25, No 3, 2019

opukholiami kostei [Our tactics in diagnostics and treatment of patients with giant-cell tumors of bones]. Genij Ortopedii,
2013, no. 2, pp. 67-71. (in Russian)

13.Iusifov M.R., Verdiev V.G. Vozmozhnosti rekonstruktivno-vosstanovitelnykh operatsii pri gigantokletochnoi opukholi
kostei [The possibilities of reconstructive-restoration operations of giant cell tumor of bone]. Visnik Ortopedii,
Travmatologii ta Protezuvannia, 2017, no. 4 (95), pp. 25-34. (in Russian)

14.Tadzhibaev A.A., Gafur-Akhunov M.A. Optimizatsiia metodov khirurgicheskogo lecheniia pri gigantokletochnoi
opukholi trubchatykh kostei [Optimization of the methods of surgical treatment for the giant-cell tumor of tubular
bones]. Onkologicheskii Zhurnal, 2016, vol. 10, no. 1 (37), pp. 27-32. (in Russian)

15.Tikhilov R.M., Ptashnikov D.A., Mikailov .M., Zasulskii F.Iu., Grigorev P.V. Operativnoe lechenie bolnykh s
gigantokletochnoi opukholiu kostei [Surgical treatment of patients with giant-cell bone tumor]|. Onkologiia. Zhurnal
im. PA. Gertsena, 2017, vol. 6, no. 1, pp. 5-11. (in Russian)

16.Minasov B.Sh., Valeev M.M., Biktasheva E.M., Iakupov R.R., Nikitin V.V., Mavliutov T.R. Totalnoe udalenie
i plastika vaskuliarizirovannym fragmentom malobertsovoi kosti pravoi kliuchitsy pri gigantokletochnoi opukholi
[Total removal and the right clavicle plasty using vascularized fibular fragment for giant-cell tumor]. Politravma,
2017, no. 2, pp. 65-69. (in Russian)

17.Zhen W., Yaotian H., Songjian L., Ge L., Qingliang W. Giant-cell tumour of bone. The long-term results of treatment
by curettage and bone graft. J. Bone Joint Surg. Br., 2004, vol. 86, no. 2, pp. 212-216.

18.Giannoudis P.V., Faour O., Goff T., Kanakaris N., Dimitriou R. Masquelet techique for treatment of bone defects: tips-
tricks and future directions. Injury, 2011, vol. 42, no. 6, pp. 591-598. DOI: 10.1016/j.injury.2011.03.036.

19.Nazarian D.N., Karaian A.S., Potapov M.B. Issledovaniia pererozhdeniia kostnoi i myshechnoi tkani v dinamike
posle mikrokhirurgicheskikh autotransplantatsii [Studies of bone and muscular tissue degeneration in dynamics after
microsurgical autografting procedures]. Materialy Konf. pamiati akad. N.O. Milanova [Proc. Conference in memory
of Academician N.O. Milanov]. Annaly Plasticheskoi, Rekonstruktivnoi i Esteticheskoi Khirurgii, 2015, no. 1, pp. 65-
66. (in Russian)

20.Khominets V.V., Gubochkin N.G., Gaidukov V.M., Mikitiuk S.I., Lukicheva N.P. Peresadka krovosnabzhaemykh
kostnykhimyshechnykhtransplantatovdlia patogeneticheskogo lecheniia nesrosshikhsia perelomov kostei konechnostei
kak edinaia meditsinskaia problema [Transplantation of blood-supplied bone and muscular grafts for pathogenetic
treatment of non-united fractures of limb bones as a unified medical problem]. Klinicheskaia Patofiziologiia, 2015, no.
2, pp. 36-41. (in Russian)

21.Balaev PI., Borzunov D.Y. Oshibki i oslozhneniia pri lechenii bolnykh s pervichnymi opukholiami dlinnykh
trubchatykh kostei nizhnikh konechnostei metodom chreskostnogo osteosinteza po Ilizarovu [Errors and complications
in management of primary long bone tumors in the lower limbs with the Ilizarov transosseous osteosynthesis]. Genij
Ortopedii, 2018, vol. 24, no. 2, pp. 164-167. (in Russian) DOI: 10.18019/1028-4427-2018-24-2-164-167.

22.Borzunov D.Y., Balaev P.I., Subramanyam K.N. Reconstruction by bone transport after resection of benign tumors of
tibia: A retrospective study of 38 patients. Indian J. Orthop., 2015, vol. 49, no. 5, pp. 516-522. DOI: 10.4103/0019-
5413.164042.

23.Shevtsov V.I., Shchudlo M.M., Shchudlo N.A., Shikhaleva N.G. Sochetanie mikrokhirurgii i upravliaemogo
chreskostnogo osteosinteza - novoe napravlenie v RNTs "VTO" [The combination of microsurgery and controlled
transosseous osteosynthesis — a new trend at RISC “RTO”]. Genij Ortopedii, 2008, no. 4, pp. 55-60. (in Russian)

24.Shchudlo N.A., Varsegova T.N., Sbrodova L.I., Shchudlo M.M. Vliianie mikroinektsii obogashchennoi trombotsitami
plazmy na prizhivlenie i gistostrukturu prodlennykh kozhno-fastsialnykh loskutov s osevym krovosnabzheniem [Effect
of platelet-rich plasma microinjections on the healing and histostructure of extended fasciocutaneous flaps based on
axial blood supply]. Genij Ortopedii, 2018, vol. 24, no. 1, pp. 75-80. (in Russian) DOI: 10.18019/1028-4427-2018-
24-1-75-80.

25.Shchudlo N.A., Varsegova T.N., Shchudlo M.M. Kharakteristika prizhivleniia i gistostruktury vaskuliarizovannykh
kozhno-fastsialnykh loskutov v usloviiakh primeneniia mikroinektsii liofilizata mozgovoi tkani [Healing and
histostructure of vascularized fasciocutaneous flaps under the conditions of brain tissue lyophilizate microinjections].
Genij Ortopedii, 2017, vol. 23, no. 4, pp. 471-475. (in Russian) DOI: 10.18019/1028-4427-2017-23-4-471-475.

26.Shikhaleva N.G., Chirkova I.V. Lechenie bolnykh s zakrytymi perelomami distalnogo metaepifiza piastnykh kostei s
primeneniem chreskostnogo osteosinteza [Treatment of patients with the closed fractures of distal meta-epiphysis of
metacarpal bones using transosseous osteosynthesis]. Genij Ortopedii, 2009, no. 2, pp. 40-45. (in Russian)

27.Borzunov D.Y., Kliushin M.N., Chevardin A.Iu., Shevtsov V.I., Shikhaleva N.G. Chreskostnyi osteosintez po Ilizarovu.
Teoriia i praktika. Klinicheskie aspekty. Pod red. V.I. Shevtsova [Transosseous Osteosynthesis according to Ilizarov.
Theory and Practice. Clinical Aspects]. Shevtsov V.1, editor. Germany, Saarbriicken, Palmarium Academic Publishing,
2017, vol. 2, 480 p. (in Russian)

28.Shevtsov V.I., Makushin V.D., Kuftyrev L.M., Soldatov Iu.P. Psevdoartrozy, defekty kostei verkhnei konechnosti i
kontraktury loktevogo sustava (bazovye tekhnologii lecheniia apparatom Ilizarova) [Pseudoarthroses, defects of the
upper limb bones and the elbow contractures (basic technologies of treatment with the Ilizarov fixator)]. Kurgan,
Zaurale, 2001, 407 s. (in Russian)

29.Dazhin A.Iu., Minasov B.Sh., Valeev M.M., Chistichenko S.A., Biktasheva E.M. Svobodnaia kostnaia plastika

Case report 391



Genij O/ispedii, Tom 25, No 3, 2019

vaskuliarizirovannym fragmentom malobertsovoi kosti pri lechenii bolnykh s obshirnymi segmentarnymi defektami
kostei predplechia [Free osteoplasty using a vascularized fibular fragment for treatment of patients with extensive
segmental defects of forearm bones]. Genij Ortopedii, 2013, no. 2, pp. 58-61. (in Russian)

30.Koroleva A.M., Mosunov A.l., Kazarezov M.V., Domnikov A.V., Bauer 1.V. Plasticheskie operatsii v reabilitatsii
bolnykh s tkanevymi defektami i psevdoartrozami predplechia [Plasty surgeries in rehabilitation of patients with
tissue defects and pseudoarthroses of the forearm]. Vestnik Novosibirskogo Gosudarstvennogo Universiteta. Seriia:
Biologiia, Klinicheskaia Meditsina, 2010, vol. 8, no. 1, pp. 155-161. (in Russian)

Received: 18.02.2019

Information about the authors:

1.Bulat Sh. Minasov, M.D., Ph.D., Professor,
Bashkir state medical University, Ufa, Russian Federation,
Email: minasov@rambler.ru
2.Elina M. Biktasheva, M.D.,
Bashkir state medical University, Ufa, Russian Federation,
Email: dr.elinabiktasheva@yandex.ru
3.Marat M. Valeev, M.D., Ph.D.,
Bashkir state medical University, Ufa, Russia,
Email: valeevmm@ rambler.ru
4.Rasul R.Yakupov, M.D., Ph.D.,
Bashkir state medical University, Ufa, Russia,
Email: rasulr@mail.ru
5.Timur B. Minasov, M.D., Ph.D.,
Bashkir state medical University, Ufa, Russia,
Email: MOO4@ya.ru
6.Tagir R. Mavlyutov, M.D., Ph.D.,
Bashkir state medical University, Ufa, Russia,

Email: mavlutovtagir@mail.ru

392 Case report



