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Department of Hand Surgery, Ningbo No.6 Hospital, Ningbo, China

Objective: To investigate the application and the clinical efficacy of wrist arthroscopy in
the treatment of carpal intraosseous ganglion cysts (IGCs).

Methods: A retrospective case study method was adopted to analyze the clinical data of
28 patients with carpal IGCs admitted to the Sixth Hospital of Ningbo from April 2012 to
January 2019. A hypodensity in the bone was shown by X-ray before the operation, with
hypodensity and cystic change in the bone being confirmed by computed tomography
and magnetic resonance imaging. Arthroscopic open window of the wrist, cystectomy,
and autologous iliac bone graft implantation were conducted. Regular postoperative
X-ray combined with CT follow-ups were conducted to observe the healing after bone
implantation. Patients were followed up regularly and assessed by the Modified Mayo
Wrist Score in four aspects of the postoperative pain, wrist mobility, grip, and function
to provide an objective overall assessment of the therapeutic outcome.

Results: All 28 patients were followed up for 8-16 months, with an average follow-up
duration of 10 months. After the operation, pain disappeared completely for 25
patients, and 3 cases showed significant improvement. All cases were pathologically
confirmed as ganglion cysts and had first-stage bony healing after bone grafting with
an average healing time of 10.8 weeks. The grip returned to normal for all patients,
and wrist flexion and extension were the same as the healthy wrist for 25 patients,
with a Modified Mayo Wrist Score of excellent in 19 cases and good in 9 cases. No
recurrence was observed.

Conclusion: In patients with symptomatic carpal IGCs, the application of arthroscopic
open window, cystectomy, and autologous bone graft implantation could achieve
satisfactory clinical therapeutic effects.
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INTRODUCTION

An intraosseous ganglion cyst (IGC) is a benign non-neoplastic
bone lesion that is histologically similar to a soft tissue ganglion
cyst and contains a mucus-like substance without epithelial cells
or a synovial layer (1). IGC is the most common bone disease
that mainly occurs in the lunate and scaphoid bone (2). IGC
is classified into two types. Type I is idiopathic, the
pathogenesis of which is still unclear. Trauma, herniation of
the joint capsule, mucinous degeneration, intramedullary
epithelial metaplasia of mesenchymal cells, and congenital
defects in synovium-producing cells have been associated with
the development of IGC. Type II is the penetrating type,
caused by the invasion of proximal cortical material (usually a
ganglion cyst in the dorsal soft tissue) into the cancellous
bone cavity (1, 3).

Generally, patients present with chronic wrist discomfort and
pain or no symptoms at all. IGC is first detected by an X-ray of
the wrist, which shows intraosseous hypodense changes.
Computed tomography (CT) and magnetic resonance imaging
(MRI) of the wrist can further clarify the diagnosis. The
differential diagnosis of IGC includes osteoarthritic cyst, post-
traumatic cyst, simple bone cyst, and aneurysmal bone cyst.
Kienbock’s disease, osteoid osteoma, osteoblastoma, and
degenerative cysts (as in rheumatoid arthritis) should also be
included in the differential diagnosis when symptoms manifest
as wrist pain (3, 4).

Treatment options depend on clinical and imaging findings.
Surgery is required if the IGC is symptomatic or if imaging data
suggest an increase in size (5). The growing IGC can lead to
traumatic and collapsed fractures with serious complications
(6). When the IGC has completely stopped growing, and there
is no cortical defect or collapsed fracture, regular imaging
follow-up is recommended. CT has a special role in the
decision-making process. The progressive aggravation of local
pain at the wrist suggests the need for surgery (6, 7). Surgical
treatment of IGC includes cystectomy, drilling, burring,
scraping, saline injection, and filling of cancellous bone (8).
Depending on the location of the cyst, an anterior approach,
dorsal approach, or other surgical methods can be selected,
such as lesion osteotomy and radial wrist joint fusion (4, 9).

Wrist arthroscopy is a minimally invasive surgical technique,
usually performed under local or regional anesthesia, that
reduces the intra-articular surgical area, thus minimizing the
incidence of postoperative stiffness. Arthroscopy has been
widely applied for the treatment of wrist diseases, such as in
the treatment of scaphoid fracture, distal radius fracture,
scapholunate ligament repair, and ganglion cystectomy of soft
tissues in the wrist (10-12). There are few reports on the
application of arthroscopy for carpal IGCs in the wrist.
Alexandre Cerlier, Jr. et al (12). conducted arthroscopic
cystectomy and bone grafting in four patients with carpal
IGCs. The pain had disappeared in all patients within
2 months after surgery, the average grip was restored almost
fully, and the motion range of the joint was essentially the
same as that of the healthy wrist. There were no
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complications after surgery. Therefore, it was believed that
arthroscopic treatment of carpal IGC might be more helpful
in overcoming the shortcomings of traditional open surgery in
terms of complications. N Borisch et al (13). applied
arthroscopic ganglion cystectomy in 88 patients with a total of
92 wrists between 2007 and 2010, which achieved a 90%
patient satisfaction rate. The only complication was the
development of complex regional pain syndrome in one
patient, with a recurrence rate of 12.5%. This study aimed to
investigate the application and the clinical efficacy of wrist
arthroscopy in the treatment of carpal intraosseous ganglion
cysts (IGCs).

MATERIALS AND METHODS

General Data

A retrospective case study method was adopted to analyze the
clinical data of 28 patients with carpal IGCs admitted to the
Sixth Hospital of Ningbo from April 2012 to January 2019.
There were 6 males and 22 females, with ages between 26-38
years and an average age of 31 years. All patients had varying
degrees of wrist discomfort and pain, along with decreased
grip strength, and no significant movement restriction of the
wrist. There were 16 cases of the right wrist and 12 cases of
the left wrist. There were 17 cases involving the lunate, 8 cases
of the triquetrum, and 3 cases of the scaphoid bone. The
duration from the onset of the disease was 6 to 23 months.
Well-defined hypodensities were visible in the frontal and
lateral radiographs of the wrist, together with CT and MRI
examinations, and one case with lunate cortical rupture. This
study was conducted in accordance with the declaration of
Helsinki and approved by the Ethics Committee of Ningbo
No.6 Hospital. Written informed consent was obtained from
all participants.

Surgical Methods

The indications for operative treatment include pain, limited
function of the wrist, lesion growth, and/or suspicion of
malignancy based on diagnostic tests. Brachial plexus
anesthesia was routinely conducted, and the patient was
placed in the supine position and the upper arm was tied with
a balloon tourniquet with a pressure of approximately
250 mmHg for hemostasis. The operative upper extremity was
placed in a Linvatec wrist traction tower and 10-121lbs of
traction were applied through the index, middle, and ring
fingers. Flushing fluid was filled by the gravity perfusion
system. The radial and ulnar midcarpal portals were accessed
through small incisions in the dorsal wrist using a 2.7 mm
arthroscope. In all cases, arthroscopic examination of the
midcarpal joint space was conducted, and no inflammatory
synovial membrane was observed. In one case, the bone cyst
broke out from the space between the scaphoid bone and
lunate, and the rest of the carpal cortex was intact. The
observation access and operation access were established in
the midcarpal joint space. CT scan was used to determine the
location of the cyst from pre-operative imaging. An
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arthroscopic grinding drill was adopted to conduct an open
window on the dorsal surface of the carpal bone, the area of
the intraosseous cyst was probed, and light clear fluid was
visible. The wall of the cyst was scraped completely with a
suitably sized spatula and sent for pathological examination
(see Supplementary Figure S1). First stage bone grafting was
performed in all of the cases. Autologous cancellous iliac bone
was taken, cut into rice-sized pieces with scissors, and
implanted into the carpal defect through the sheath. The
normal saline in the articular cavity was drained and turned
into anhydrous articular cavity, and then butyl was injected
through the syringe needle a- Cyanoacrylate was injected into
the bone surface of bone graft for fixation to prevent bone
detachment. Then the skin was sutured.

Postoperative Treatment and Follow-up

After the operation, a regular short arm plaster cast was adopted
for  immobilization.  The motions  of  the
metacarpophalangeal joint and each interphalangeal joint were
started on the second day after surgery, and the stitches and
cast were removed 2 weeks after surgery. Then active
functional exercises of wrist flexion and extension were
conducted. After the fracture healed, with confirmation of X-
ray combined with CT, the patient resumed daily activities
and work. The Modified Mayo Wrist Score was adopted
during the follow-up to make an objective overall assessment
of the therapeutic effects by evaluating the following four
aspects: postoperative pain, wrist mobility, grip, and function.
A score of 91-100 points was considered excellent, 80-90
points was considered good, 65-79 points was considered
acceptable, and fewer than 65 points was considered poor.

active

RESULTS

All 28 patients were followed up for 8 to 16 months, with an
average follow-up duration of 10 months. All cases were
pathologically confirmed as ganglion cysts and had first-stage
bony healing after bone grafting with an average time of 10.8
weeks. The wound at the iliac bone site healed well, the scar
was small, with an average of about 2 cm, and there was no
pain or skin numbness at the wound of wrist. The pain at
wrist disappeared in 25 cases and improved significantly in
3 cases. The grip returned to normal in all patients. In 25
cases, the wrist flexion and extension were the same as that of
the healthy wrist, and in 3 cases, it was 85%-90% of the
healthy wrist. The results of the Modified Mayo Wrist Scores
showed excellent in 19 cases and good in 9 cases. No
recurrence was observed. The typical case was shown in
Figure 1. Postoperative follow-up of the case was shown in
Figure 2.

DISCUSSION

IGC is a benign bone lesion that primarily involves the
metaphysis and epiphyseal region of long bones. It can also be
found in short bones such as the wrist. Ganglion cysts can
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occur at any age but are most common in patients aged 20-50
years. The lunate is the most common site of ganglion cysts at
the wrist (14). The complications associated with this lesion
(mainly the risk of pathological fracture) can be severe and
even can lead to irreversible injury (15). Therefore, early
diagnosis and intervention are necessary. The typical X-ray
manifestation is a cystic hypodensity within the wrist with
well-defined borders and a sclerotic rim (16). CT, MRI, and
special bone scan examinations can help to make a definite
and differential diagnosis, and also have reference significance
for the preoperative localization, selection of surgical
approach, and selection of the open window site of
cystectomy (17, 18).

Surgery Indications

Carpal IGCs are not uncommon and are usually found in the
dorsal carpal, but may also be found in the metacarpals,
carpals, and even in interphalangeal joints. In adults, IGCs
are more common on the dorsal side of the wrist, while in
children, they are more common on the palmar side (13).
Most carpal IGCs are asymptomatic, and once symptoms
appear, they can affect activities of daily living. Carpal IGC
mainly manifests as wrist soreness and discomfort or pain,
together with decreased wrist mobility, decreased hand grip,
and in severe cases, abnormal sensation or wrist dysfunction
(19). Therefore, surgical intervention is recommended for
those patients who have symptoms or in whom the imaging
data suggest growing cysts (5). The aim of surgery is to
reduce local pain, improve wrist function, and prevent
complications.

Options for the Surgical Methods

The traditional surgical treatment is mainly open surgery,
which involves cystectomy of the carpal IGC, and bone
grafting with autogenous or artificial bone. There is a risk of
damaging the intercarpal ligament during the operation. The
main complications are joint stiffness and vascular disorders,
and there may also be postoperative wrist pain or swelling of
the hand (20). Recently, wrist arthroscopy has been adopted
in clinical practice. This technique causes little injury to the
wrist and allows patients to begin functional wrist exercises
early after surgery. Moreover, the bone grafting with
autogenous or artificial bone should be used during the
operation, in order to accelerate the growth of bone and
avoid fracture after postoperative activities. In this study, the
iliac crest was used as bone graft due to the better
concealment Additionally, the use of Lister tubercle and
olecranon bone graft also are alternatives for the donor site.
Although, the Lister tubercle is not been widely accepted as a
bone graft for Chinese people.

In the present study, all 28 patients were operated under
wrist arthroscopy and compared with traditional open surgery.
The postoperative recovery period was shorter, and the
functional recovery was ideal. Three cases still had mild
postoperative pain, one of which was caused by the sensory
nerve injury during surgical incision and improved after
treatment. Although the patient still had discomfort, it
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FIGURE 1 | A typical case. (A) pre-operative X-ray; (B) pre-operative coronal CT; (C) pre-operative sagittal CT; (D) Intraoperative fenestration of scaphoid bone
showed cyst; (E) Scaphoid cyst scraped out during operation; (F) Navicular cavity after curettage of cyst during operation; (G) Cavity bone grafting after curettage
of cyst during operation; (H) The coronal CT scan showed bone healing in the scaphoid bone graft area after 3 months of follow-up; (I) The sagittal CT scan
showed bone healing in the scaphoid bone graft area after 3 months of follow-up.

differed from the cause of preoperative pain. Mild postoperative
pain in two patients was considered to result from the bone
opening on the dorsal side of the wrist and was caused by the
scar proliferation reaction after healing, which was also not
the same cause as the preoperative pain.

Precautions for Operation

In the authors’ opinion, the following aspects should be noted
during the surgical operation: (1) The midcarpal joint is a
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narrow, curved joint, which is difficult to operate on
arthroscopically, so it was important to establish good access
for observation and operation. In the present study, the
intraosseous ganglion cyst of the scaphoid bone was observed
through the ulnar midcarpal space and operated on through
the radial midcarpal space, and vice versa for the intraosseous
ganglion cyst of the lunate and the triquetrum; (2) Positioning
of the carpal opening was important to minimize the damage
to the non-cystic area of the carpal bone. In the present study,
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FIGURE 2 | Postoperative follow-up of the case. (A,B) Postoperative functional recovery; (C) Postoperative wound recovery.

the preoperative coronal and sagittal CT images were combined
to initially find the intraosseous ganglion cyst, and the
intraoperative vision could clarify the location of the open
window in the wrist; (3) Since the proximal and distal carpal
bones are articulated structures, it was important to minimize
the area of articular surface injury. In the present study, the
open window was positioned in the dorsal non-articular
surface area of the carpal bone to avoid damage to the
articular cartilage, avoiding the occurrence of secondary
localized carpal arthritis; (4) After autologous bone graft
implantation in the wrist, a medical adhesive of butyl o-
cyanoacrylate was applied to the surface of the bone graft area
to prevent the bone graft particles from dislodging.

In patients with symptomatic carpal IGCs, the application
of arthroscopic open window, cystectomy and autologous
bone graft implantation gives satisfactory clinical therapeutic
effects.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

REFERENCES

1. Nazerani S, Ebrahimpour A, Najafi A, Shams Koushki E. Intraosseous
ganglion cyst of the lunate. Trauma Mon. (2012) 16(4):198-200. doi: 10.
5812/traumamon.2705

2. Schrank C, Meirer R, Stabler A, Nerlich A, Reiser M, Putz R. Morphology
and topography of intraosseous ganglion cysts in the carpus: an anatomic,
histopathologic, and magnetic resonance imaging correlation study. ] Hand
Surg Am. (2003) 28(1):52-61. doi: 10.1053/jhsu.2003.50032

3. Paparo F, Fabbro E, Piccazzo R, Revelli M, Ferrero G, Muda A, et al.
Multimodality imaging of intraosseous ganglia of the wrist and their
differential diagnosis. Radiol Med. (2012) 117(8):1355-73. doi: 10.1007/
s11547-012-0875-x

4. Sbai MA, Benzarti S, Boussen M, Msek H, Maalla R. Intraosseous ganglion cyst of
the lunate: a case report. Chin ] Traumatol. (2016) 19(3):182-4. doi: 10.1016/j.
cjtee.2015.12.011

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by This study was conducted in accordance with the
declaration of Helsinki and approved by the Ethics Committee
of Ningbo No.6 Hospital. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

Conception and design of the research: XT. Acquisition of data:
XH. Analysis and interpretation of the data: X.H. Statistical
analysis: JR. Obtaining financing: Writing of the manuscript:
XT. Critical revision of the manuscript for intellectual content:
HC. All authors contributed to the article and approved the
submitted version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fsurg.2022.798432/
full#supplementary-material

5. Uriburu IJ, Levy VD. Intraosseous ganglia of the scaphoid and lunate bones:
report of 15 cases in 13 patients. ] Hand Surg Am. (1999) 24(3):508-15.
doi: 10.1053/jhsu.1999.0508

6. Najd MF, Shahverdi MH, Davoodi MZ. Lunate intraosseous ganglion cysts
and chronic wrist pain- reporting six cases. Arch Iran Med. (2014) 17
(11):763-6. doi: 0141711/AIM.009

7. Dumas P, Georgiou C, Chignon-Sicard B, Balaguer T, Lebreton E, Dumontier
C. Intra-osseous ganglion cyst of the carpal bones. A review of the literature
underlining the importance of systematic computed tomography. Chir Main.
(2013) 32(1):3-7. doi: 10.1016/j.main.2012.10.163

8. Li§, Sun C, Zhou X, Shi ], Han T, Yan H. Treatment of intraosseous ganglion
cyst of the lunate: a systematic review. Ann Plast Surg. (2019) 82(5):577-81.
doi: 10.1097/SAP.0000000000001584

9. Tuzuner T, Subasi M, Alper M, Kara H, Orhan Z. Penetrating type
intraosseous ganglion cyst of the lunate bone. West Indian Med ]. (2005)
54(6):384-6. doi: 10.1590/50043-31442005000600008

Frontiers in Surgery | www.frontiersin.org

2022 | Volume 9 | Article 798432


https://www.frontiersin.org/articles/10.3389/fsurg.2022.798432/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsurg.2022.798432/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsurg.2022.798432/full#supplementary-material
https://doi.org/10.5812/traumamon.2705
https://doi.org/10.5812/traumamon.2705
https://doi.org/10.1053/jhsu.2003.50032
https://doi.org/10.1007/s11547-012-0875-x
https://doi.org/10.1007/s11547-012-0875-x
https://doi.org/10.1016/j.cjtee.2015.12.011
https://doi.org/10.1016/j.cjtee.2015.12.011
https://doi.org/10.1053/jhsu.1999.0508
https://doi.org/0141711/AIM.009
https://doi.org/10.1016/j.main.2012.10.163
https://doi.org/10.1097/SAP.0000000000001584
https://doi.org/10.1590/S0043-31442005000600008
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Teng et al.

Treatment of the Carpal Cyst

10.

11.

12.

13.

14.

15.

16.

17.

18.

Chu PJ, Shih JT. Arthroscopically assisted use of injectable bone graft
substitutes for management of scaphoid nonunions. Arthroscopy. (2011) 27
(1):31-7. doi: 10.1016/j.arthro.2010.05.015

Jiang LY, Zhang J. Treatment of dorsal tendon cyst of wrist: history and
progress. Chin ] Bone Joint Surg. (2016) 9(06):526-9. doi: 10.3969/j.issn.
2095-9958.2016.06-18

Cerlier AJ, Gay AM, Levadoux M. Arthroscopic treatment of intraosseous
ganglion cyst of the lunate bone. Arthrosc Tech. (2015) 4(5):513-8. doi: 10.
1016/j.eats.2015.05.011

Borisch N. Arthroscopic resection of dorsal wrist ganglion cysts. Oper Orthop
Traumatol. (2016) 28(4):270-80. doi: 10.1007/s00064-016-0442-z

Mnif H, Koubaa M, Zrig M, Jawahdou R, Sahnoun N, Abid A. Ganglion cyst
of the carpal navicular. A case report and review of the literature. Orthop
Traumatol Surg Res. (2010) 96(2):190-3. doi: 10.1016/j.0tsr.2009.05.008
Bhatia DN. Direct “cystoscopic” approach for arthroscopic decompression of
an intraosseous ganglion of the lunate. Arthrosc Tech. (2015) 4(3):e223-9.
doi: 10.1016/j.eats.2015.01.010

Van den Dungen S, Marchesi S, Ezzedine R, Bindou D, Lorea P. Relationship
between dorsal ganglion cysts of the wrist and intraosseous ganglion cysts of
the carpal bones. Acta Orthop Belg. (2005) 71(5):535-9. PMID: 16305077
Liu K, Tian W, Liu B, Yang Y, Tian GL. Diagnosis and treatment of
intraosseous ganglion cysts of the wrist joint. Chin J Bone Joint. (2014) 3
(03):180-3. doi: 10.3969/j.iss1.2095-252X.2014.03.005

Chen SL, Tian GL, Hu Z, Tian W, Zhu ], Li PC, et al. Intraosseous ganglion of
the wrist: diagnosis and management. Chin J Orthop. (2003) 23(05):26-9.
doi: 10.1142/50252959903000104

Frontiers in Surgery | www.frontiersin.org

19. Schicke S, Hoigne D, Zwipp H, Griinert J. Ganglia of the hand and wrist-a
retrospective study on the origination of recurrences. Handchir Mikrochir
Plast Chir. (2011) 43(5):298-301. doi: 10.1055/s-0031-1286322

20. Edwards SG, Johansen JA. Prospective outcomes and associations of wrist
ganglion cysts resected arthroscopically. ] Hand Surg Am. (2009) 34
(3):395-400. doi: 10.1016/j.jhsa.2008.11.025

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Teng, He, Chen and Ruan. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

2022 | Volume 9 | Article 798432


https://doi.org/10.1016/j.arthro.2010.05.015
https://doi.org/10.3969/j.issn.2095-9958.2016.06-18
https://doi.org/10.3969/j.issn.2095-9958.2016.06-18
https://doi.org/10.1016/j.eats.2015.05.011
https://doi.org/10.1016/j.eats.2015.05.011
https://doi.org/10.1007/s00064-016-0442-z
https://doi.org/10.1016/j.otsr.2009.05.008
https://doi.org/10.1016/j.eats.2015.01.010
https://pubmed.ncbi.nlm.nih.gov/16305077
https://doi.org/10.3969/j.issn.2095-252X.2014.03.005
https://doi.org/10.1142/S0252959903000104
https://doi.org/10.1055/s-0031-1286322
https://doi.org/10.1016/j.jhsa.2008.11.025
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

	Arthroscopic Treatment of Intraosseous Ganglion Cysts of the Carpus
	INTRODUCTION
	MATERIALS AND METHODS
	General Data
	Surgical Methods
	Postoperative Treatment and Follow-up

	RESULTS
	DISCUSSION
	Surgery Indications
	Options for the Surgical Methods
	Precautions for Operation

	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	AUTHOR CONTRIBUTIONS
	SUPPLEMENTARY MATERIAL
	REFERENCES


