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Abstract

Giant cell tumor (GCT) of the bone is a locally aggressive neoplasm and usually managed with extended
curettage and adjuvant therapy, which is associated with reduced risk of recurrence. The juxta-articular
distal radius giant cell tumor is challenging due to the destruction of subchondral bone and articular
cartilage, making it difficult to salvage the wrist joint anatomy and function. Various methods described
include wide resection and reconstruction of allograft or centralization of the ulna with wrist arthrodesis. We
present the functional outcome of distal end radius GCT, which was successfully managed with wide local
excision, ulna translocation, and wrist arthrodesis. At the two years follow-up, the patient shows excellent
functional outcome with supination and pronation movements and no local recurrence.

Categories: Oncology, Orthopedics
Keywords: giant cell tumour, distal radius, wide resection, ulna translocation, wrist arthrodesis

Introduction

Giant cell tumor (GCT) of the bone is a solitary, benign, but locally aggressive neoplasm. It commonly
involves the epiphyseal region of long bones in the mature skeleton. It predominantly occurs in the distal
femur, proximal tibia, and distal radius [1]. Distal radius GCT accounts for approximately 10% of total
skeletal GCT [2]. As per the current concepts for surgery of GCT, the aim is to salvage normal anatomy after
complete removal of tumor, prevent its recurrence, and restore forearm and hand function to as normal as
possible. The standard treatment of GCT of the distal radius is extended curettage and reconstruction using
bone grafts or polymethylmethacrylate (PMMA) cementation. This surgery is associated with recurrence
even after adjuvant therapy like phenol, liquid nitrogen, etc. Local recurrence as high as 5-17% is usually
observed in the first two years of surgery [3,4]. Microscopic tumor residuals cause recurrence of GCT
following extended curettage.

The juxta-articular distal radius GCT is challenging when associated with the destruction of subchondral
bone and articular cartilage, making it difficult to salvage the wrist joint anatomy and function. Various
methods described include wide resection and reconstruction using structural autografts fibula
(vascularized/non-vascularized), allograft, or centralization of the ulna with wrist arthrodesis and are
reported with lower recurrence rate [5,6]. Reconstruction of distal radius by ipsilateral proximal fibular
arthroplasty although practiced commonly is associated with disadvantages such as non-anatomical
reconstruction, non-union, and donor site morbidity. Seradge described a novel technique of distal radius
reconstruction by ulnar translocation along with its soft tissues [7]. It has an added advantage of having a
local vascularised graft without the need of microsurgical procedures but can lead to weaker grip strength
and loss of movements at the wrist [2].

We present a case of distal radius GCT managed successfully with wide resection, translocation of the ulna,
and wrist arthrodesis to preserve pronation and supination of forearm and hand function with excellent
functional outcome.

Case Presentation

A 57-year-old right hand dominant female, presented to us with pain and swelling at the right wrist for six
months. On examination, there was a non-tender, solitary, firm swelling at distal radius measuring
approximately 5 x 3 cm in size, with mobile overlying skin and dilated veins. The swelling was non-
fluctuant, and the local temperature was mildly raised. There was no distal neurovascular deficit, and hand
functions were normal (Figure I).
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FIGURE 1: (a & b) Showing clinical photograph of the right forearm and
wrist with giant cell tumor of the distal radius.

Radiological evaluation with X-ray (Figure 2) revealed an aggressive, eccentric, expansile, osteolytic lesion
present at epiphysis extending to metaphysis in the right distal radius, approximately measuring around 6 x
3 cm. The transition zone was narrow, with a cortical breach in the metaphyseal region and subchondral
bone destruction. However, there was a minimal periosteal reaction. The aforementioned radiological
features suggest a GCT of the distal radius, which was later confirmed on core needle biopsy. An MRI scan of
the distal radius was done to assess the soft tissue involvement and medullary extension of the tumor. The
scan showed involvement of distal radius articular margin with soft tissue extension (Figure 3).

FIGURE 2: Pre-operative radiograph of right wrist showing locally
aggressive giant cell tumor (GCT) of the right distal radius.
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FIGURE 3: (a & c) MRI T2 image showing lesion at distal radius and
extra compartmental involvement, and (b) MRI T1 image showing the
extent of the lesion.

The patient was planned for wide resection, ulna translocation, and wrist arthrodesis (Figure 4 shows
detailed planning). Level of radius resection was planned according to MR finding, including 1 cm of normal
healthy uninvolved bone. Under general anesthesia, through a dorsal approach centering over the third
metacarpal, the tumor was exposed. Around 8 cm of the distal radius was excised along with pronator
quadratus through radio-carpal, and the radio-ulnar joint capsule (Figure 5).

FIGURE 4: (a) Plan for wide resection of distal radius. (b) Distal ulna
osteotomy. (c) Translocation of distal ulna on radius cut end.
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FIGURE 5: (a-c) Specimen showing excised wide resection of distal
radius in three dimension.

The tumor bed was treated with a 3% hydrogen peroxide solution to sanitize the wound for microscopic
tumor cell spillage. Around 8 cm of the distal ulna was resected, keeping intact all soft tissue attachments,
and centralized between the lunate column and the radius's cut end. Articular surfaces of distal ulna and
lunate were removed with burr for arthrodesis, and it was stabilized with a pre-contoured 3.5 mm locking
plate across the wrist over the 3rd metacarpal (Figures 6-7). The wound was closed in layered manner over
the negative suction drain to prevent hematoma formation, which was removed after 48 hours. A fixed above
elbow slab was applied for two weeks. The incision healed with primary intention, and stitches were removed
after two weeks. She was advised to wear removable wrist splint and do intermittent physiotherapy
(supination/pronation, finger movements, and sponge ball therapy) exercises. The splint was discontinued
after radiological signs of union.

FIGURE 6: Intra-operative images, final fixation with 3.5 mm pre-
contoured locking plates.
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FIGURE 7: Immediate post-operative radiograph.

Post-operatively patient was followed up for two years with no clinical and radiological sign of recurrence
(Figure 8). At the final follow-up, we assessed the functional outcome with Musculoskeletal Tumor Society
(MSTS) scoring system [8]. It is based on patient-specific factors (pain, functional activities, emotional
acceptance) and upper limb specific factors (hand position, lifting ability, manual dexterity). The patient
achieved a range of 70 degrees of supination and 80 degrees of pronation (Figure 9), good functional finger
grip, and MSTS score 28/30.
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FIGURE 8: Two-year follow-up radiograph shows bony union at the
radio-ulnar junction with no sign of recurrence.
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FIGURE 9: Demonstrating supination and pronation of forearm at final
follow-up.

Discussion

GCT is a locally aggressive tumor, and an intralesional excision in the form of curettage is associated with a
high rate of recurrence [4]. Few case reports state that GCT of the distal radius is unpredictable, aggressive,
and often metastasizes to distant organs, most commonly to lungs [9]. The prospect of surgical excision and
post reconstruction functional deficiency should be kept in mind, while planning wide local excision to
prevent the local recurrence. Many patients who underwent intralesional extended curettage without
adequate residual subchondral bone support had secondary joint collapse and degenerative osteoarthritis
along with recurrence [10].

Various treatment options available include En-Block resection of the lesion and reconstruction with
ipsilateral proximal fibula autograft (vascularized/non-vascularized), tri-cortical iliac graft, structural
allografts, distal ulnar centralization, etc. [5]. Reconstruction with non-vascularised fibular autograft has
been used by various authors with successful results [6]. In these cases, problems such as non-union (12-
38%), fracture of graft (13-29%) and risk of infection are not uncommon [11]. The increased operative time
and additional comorbidity to the donor area are other limitations. The need for advanced microsurgical
techniques often limits the use of vascularized grafts in such scenarios. Allografts are readily available only
in advanced orthopaedic setups [11].

Following distal radial resection, ulnar translocation to radius and wrist arthrodesis is a shorter duration
procedure that utilizes a single incision and local availability of distal ulnar vascularized graft. The
technique was described by Seradge but only a few cases have been reported [2,7,12-16]. With the minimal
dissection of the ulna soft tissue attachments and preserved muscle attachment [Flexor carpi ulnaris (FCU)
was retained], the vascularity of the ulna graft is maintained, which helps in the early bone union, decreases
infection rates, and maintains good finger grip strength [2]. Even though we have created a one-bone
forearm, the preservation of pronator teres attachment in the ulna helps in pronation, and biceps along with
the supinator acting as a forearm supinator. Hence, this procedure conserves rotation (Figure /0 shows
graphical representation).
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FIGURE 10: lllustration of forearm showing supination and pronation
rotation movements with final fixation.

Our results are comparable with other authors as compared in Table 1.

No of
Author Outcome
Cases
Seradge, 1982 [7] 2 85% forearm rotations
Lalla and Bhupathi, 1987 i
1 Nearly full rotations
2]
Bhan and Biyani, 1990 [13] 6 Supination - 68.3 Degree, Pronation - 73.3 Degree, 62.5% Grip Strength
Chalidis and Dimitriou, 2008 i
[15] Optimum outcome, no recurrence
Puri et al., 2010 [16] 12 Good outcome in 11 complications Radioulnar synostosis 1 Recurrence 3
McLean et al., 2014 [17] 3 Good forearm rotation -2, One patient with loss of supination

22 (Grade Good outcome Complications Recurrence 1, Non-Union 1, Graft Fracture 1, Surgical site

Salunke et al., 2017 [2
" [2] 3) infection 1

TABLE 1: Review of cases reported in literature with ulnar translocation and wrist arthrodesis
after wide excision of giant cell tumor (GCT) distal radius.
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The tumor’s local recurrence is not dependent on the reconstruction technique, but meticulous en

bloc excision without tumor spillage in the wound. The translocated distal ulna acts as a vascularized graft
in this surgery. The theoretical complication of protrusion of the proximal ulna cut end during supination
and pronation has not been observed by us as well as by most of the authors [2,7,16]. Radio-ulnar synostosis
could be a potential complication, if periosteal sleeve of translocated ulna maintains a continuity with
native ulnar periosteum. One such case of radio-ulnar synostosis was reported by Puri et al. [16]. Our patient
did not notice any complications and local recurrence till the last follow-up, and the patient has a
considerably good functional outcome (MSTS score -28/30).

Conclusions

Ulnar translocation and wrist arthrodesis is a simple method of wrist reconstruction with local availability of
vascularised graft and provides excellent forearm function and strength.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. AIIMS RAIPUR issued
approval NA. NOT NEEDED. Conflicts of interest: In compliance with the ICMJE uniform disclosure form,
all authors declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three years with
any organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Campanacci M, Baldini N, Boriani S, Sudanese A: Giant-cell tumor of bone. ] Bone Joint Surg Am. 1987,
69:106-114.

2. Salunke AA, Shah ], Warikoo V, et al.: Giant cell tumor of distal radius treated with ulnar translocation and
wrist arthrodesis: what are the functional outcomes?. | Orthop Surg (Hong Kong). 2017,
25:2309499016684972. 10.1177/2309499016684972

3. O’Donnell R], Springfield DS, Motwani HK, Ready JE, Gebhardt MC, Mankin HJ: Recurrence of giant-cell
tumors of the long bones after curettage and packing with cement. ] Bone Joint Surg Am. 1994, 76:1827-
1833. 10.2106/00004623-199412000-00009

4.  Siddiqui MA, Seng C, Tan MH: Risk factors for recurrence of giant cell tumours of bone . ] Orthop Surg (Hong
Kong). 2014, 22:108-110. 10.1177/230949901402200127

5. Saikia KC, Borgohain M, Bhuyan SK, Goswami S, Bora A, Ahmed F: Resection-reconstruction arthroplasty
for giant cell tumor of distal radius. Indian J Orthop. 2010, 44:327-332. 10.4103/0019-5413.65134

6. Humail SM, Ghulam MK, Zaidi IH: Reconstruction of the distal radius with non-vascularised fibular graft
after resection of giant cell tumour of bone. ] Orthop Surg (Hong Kong). 2014, 22:356-359.
10.1177/230949901402200318

7. Seradge H: Distal ulnar translocation in the treatment of giant-cell tumors of the distal end of the radius . ]
Bone Joint Surg Am. 1982, 64:67-73.

8. Enneking WF, Dunham W, Gebhardt MC, Malawar M, Pritchard DJ: A system for the functional evaluation of
reconstructive procedures after surgical treatment of tumors of the musculoskeletal system. Clin Orthop
Relat Res. 1993, 241-246.

9. Szendréi M: Giant-cell tumour of bone. ] Bone Joint Surg Br. 2004, 86:5-12.

10. Chadha M, Arora SS, Singh AP, Gulati D, Singh AP: Autogenous non-vascularized fibula for treatment of
giant cell tumor of distal end radius. Arch Orthop Trauma Surg. 2010, 130:1467-1473. 10.1007/s00402-010-
1059-6

11.  Liu YP, Li KH, Sun BH: Which treatment is the best for giant cell tumors of the distal radius? A meta-
analysis. Clin Orthop Relat Res. 2012, 470:2886-2894. 10.1007/s11999-012-2464-7

12.  Lalla RN, Bhupathi SC: Treatment of giant cell tumor of the distal radius by ulnar translocation: a case
report and review of the literature. Orthopedics. 1987, 10:735-739. 10.3928/0147-7447-19870501-14

13.  Bhan S, Biyani A: Ulnar translocation after excision of giant cell tumour of distal radius . ] Hand Surg Edinb
Scotl. 1990, 15:496-500. 10.1016/0266-7681(90)90102-A

14.  Turcotte RE, Wunder JS, Isler MH, et al.: Giant cell tumor of long bone: a Canadian Sarcoma Group study .
Clin Orthop. 2002, 397:248-258.

15.  Chalidis BE, Dimitriou CG: Modified ulnar translocation technique for the reconstruction of giant cell
tumor of the distal radius. Orthopedics. 2008, 31:608.

16. Puri A, Gulia A, Agarwal MG, Reddy K: Ulnar translocation after excision of a Campanacci grade-3 giant-cell
tumour of the distal radius: an effective method of reconstruction. ] Bone Joint Surg Br. 2010, 92:875-879.
10.1302/0301-620X.92B6.23194

17.  McLean JM, Clayer M, Stevenson AW, Samson AJ: A modified ulnar translocation reconstruction technique
for Campanacci grade 3 giant cell tumors of the distal radius using a clover leaf plate. Tech Hand Up Extrem
Surg. 2014, 18:135-142. 10.1097/BTH.0000000000000053

2021 Agrawal et al. Cureus 13(5): €15034. DOI 10.7759/cureus.15034 90f9


https://europepmc.org/article/med/3805057
https://dx.doi.org/10.1177/2309499016684972
https://dx.doi.org/10.1177/2309499016684972
https://dx.doi.org/10.2106/00004623-199412000-00009
https://dx.doi.org/10.2106/00004623-199412000-00009
https://dx.doi.org/10.1177/230949901402200127
https://dx.doi.org/10.1177/230949901402200127
https://dx.doi.org/10.4103/0019-5413.65134
https://dx.doi.org/10.4103/0019-5413.65134
https://dx.doi.org/10.1177/230949901402200318
https://dx.doi.org/10.1177/230949901402200318
https://europepmc.org/article/med/7054206
https://pubmed.ncbi.nlm.nih.gov/8425352/
https://online.boneandjoint.org.uk/doi/abs/10.1302/0301-620X.86B1.14053
https://dx.doi.org/10.1007/s00402-010-1059-6
https://dx.doi.org/10.1007/s00402-010-1059-6
https://dx.doi.org/10.1007/s11999-012-2464-7
https://dx.doi.org/10.1007/s11999-012-2464-7
https://dx.doi.org/10.3928/0147-7447-19870501-14
https://dx.doi.org/10.3928/0147-7447-19870501-14
https://dx.doi.org/10.1016/0266-7681(90)90102-A
https://dx.doi.org/10.1016/0266-7681(90)90102-A
https://journals.lww.com/clinorthop/Fulltext/2002/04000/Giant_Cell_Tumor_of_Long_Bone__A_Canadian_Sarcoma.29.aspx
https://pubmed.ncbi.nlm.nih.gov/19292337/
https://dx.doi.org/10.1302/0301-620X.92B6.23194
https://dx.doi.org/10.1302/0301-620X.92B6.23194
https://dx.doi.org/10.1097/BTH.0000000000000053
https://dx.doi.org/10.1097/BTH.0000000000000053

	Giant Cell Tumor of the Distal Radius: Wide Resection, Ulna Translocation With Wrist Arthrodesis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: (a & b) Showing clinical photograph of the right forearm and wrist with giant cell tumor of the distal radius.
	FIGURE 2: Pre-operative radiograph of right wrist showing locally aggressive giant cell tumor (GCT) of the right distal radius.
	FIGURE 3: (a & c) MRI T2 image showing lesion at distal radius and extra compartmental involvement, and (b) MRI T1 image showing the extent of the lesion.
	FIGURE 4: (a) Plan for wide resection of distal radius. (b) Distal ulna osteotomy. (c) Translocation of distal ulna on radius cut end.
	FIGURE 5: (a-c) Specimen showing excised wide resection of distal radius in three dimension.
	FIGURE 6: Intra-operative images, final fixation with 3.5 mm pre-contoured locking plates.
	FIGURE 7: Immediate post-operative radiograph.
	FIGURE 8: Two-year follow-up radiograph shows bony union at the radio-ulnar junction with no sign of recurrence.
	FIGURE 9: Demonstrating supination and pronation of forearm at final follow-up.

	Discussion
	FIGURE 10: Illustration of forearm showing supination and pronation rotation movements with final fixation.
	TABLE 1: Review of cases reported in literature with ulnar translocation and wrist arthrodesis after wide excision of giant cell tumor (GCT) distal radius.

	Conclusions
	Additional Information
	Disclosures

	References


