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Introduction

Dupuytren disease (DD) is a highly prevalent hand affection in which contracted fingers compromise
hand function. In a recent meta-analysis prevalence up to 30% in the Western countries was
reported, increasing with age (24). Asymptomatic palmar fibrosis is more common than overt
contractures, which require treatment (15). The standard treatment has been fasciotomy or
fasciectomy ever since Baron Guillaume Dupuytren introduced cutting the strands in his the public
sessions at the Hotel Dieu in Paris in 1831 (1). Since then, the pathology has been extensively
studied, with historical milestones as the histology stages of Luck in 1959 (27) the identification of
the myofibroblast by Gabbiani in 1972 (18). It is the collagen production of these myofibroblast that
holds the finger contractures. This collagen is found more in the cords than in the nodules, which
contain mostly myofibroblasts (46). Surgical intervention is still the current mainstay of treatment
for DD, usually involving fasciotomy, fasciectomy or dermofasciectomy (45). A variety of non-
operative techniques have been practiced but have failed to give long-lasting benefits. More
recently, clinical investigation (phase Il and Ill), including the use of clostridial collagenase injections,
have shown encouraging results in some DD patients (49,50), but long-term follow-up results are
required before this can be advocated as standard procedure in place of surgery.

Plantar fibromatosis, or Ledderhose disease, is another hyperproliferative disease located at the
plantar aponeurosis. Georg Ledderhose described the disease in 1894 as a Dupuytren like disease of
the foot. Nodules measuring 1 to 2 cm on the medial side of the foot arch are evidence for the
disease. In a case report we reported about 53-year-old woman presented painful plantar nodules.
Physical examination showed multiple fixed and solid nodules measuring 1 cm each on the plantar
and medial side of her right feet. She had using orthopedic insoles for the last 4 years.

She was not taking any medication, and there was no family history of those nodules. She did not
have Dupuytren disease, diabetes mellitus, alcohol addiction, penile fibromatosis, epilepsy, or frozen
shoulder. MRI was performed right before and 2 weeks after GOLDIC treatment. After four local
injections of the Goldic® serum directly into the nodules the tissue was soft and painless. In the
control MRI aft er 2 weeks the fibrotic nodules transformed to a cystic structure. No sign for
inflammation could be detected.



CASE: GOLDIC® treatment for a 52-year-old female with no significant medical history presented with an 4-year history
of a plantar nodule of the right foot.

Before GOLDIC® treatment.

Patient suffered from load dependant pain during
walking, each step was painful. In the MRl in the plan-
tar aponeurosis showed nodular destruction of the
plantar aponeurosis under the metatarsal bone 2 + 3
(white arrow).

After four local injections of the Goldic® serum direct-
ly into the nodules the tissue was soft and painless.
In the control MRI after 2 weeks the fibrotic nodules
transformed to a cystic structure (white arrow). No
sign for inflammation could be detected.

GOLDIC an innovative technique of producing a autologous conditioned serum rich in cytokines
(Gold-IC) by utilizing specialized gold particles (42). Compared to other blood-based biological
methods, only the GOLDIC® procedure has been demonstrated upregulation of plasma gelsolin
(pGSN) and granulocyte colony stimulation factor (G-CSF), both of which play an important role in
tissue regeneration (43).

Encouraged by these results of these initial study, we conducted this pilot study to evaluate the
safety and clinical effectiveness of GOLDIC® in patients with Dupuytren contracture.

Material and methods

A 67-year-old man, affected by hypertension and prostatic hypertrophy, presented with a 4-month
history of impairment of right-hand function, pain and difficulty grasping and opening a jar due to
hand weakness and flexion deformities of digitus IV and V. He has not been evaluated neither
treated before for this impairment. The pain started to get worse recently. On physical examination,
on palpation, he presented thickening of the palmar skin, nodules and cords, and table top test
positive. On the basis of clinical features and ultrasound images, we diagnosed DD (Fig. 1).
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Fig.1: Clinical evaluation before treatment: thickening of palmar fascia and flexion deformities of
digitus IV and V with a total flexion deformity of 30°.

We used a goniometer to measure the degree of finger's contraction and to determine the Tubiana
grading system. Tubiana grading system assigns a score to the extension deficit of a digit by
summing the total deficit angles of the metacarpophalangeal joint proximal interphalangeal and
distal interphalangeal joints. The Tubiana stages are: N =palmar nodule without presence of
contracture; 1=total flexion deformity between 0° and 45°; 2=between 45° and 90°; 3 =between
90° and 135°; 4=>135° (11).

The daily limitation of DD in activities of daily living was analysed through the Disabilities of Arm
Shoulder and Hand Questionnaire (DASH) and Michigan Hand Outcome Questionnaire (MHQ).
Nowadays there are no Dupuytren-specific outcome questionnaires validated in the literature. DASH
has 30 questions. Its domains are specific daily functions, symptoms (pain, strength, and sensation),
impact on life of the patient and general disability and handicap. There are no questions
investigating satisfaction. The minimal score is 30, the maximum is 150. The responses are summed
to form a raw score that is then converted to a 0-to-100 scale with a lower score indicating higher
degree of autonomy (11).

The MHQ was devised from the University of Michigan in 1998. It has 37 items and measures six
domains: overall hand function, activities of daily living, work performance, pain, aesthetics, and
patient satisfaction with hand function. Scores on MHQ range from 0 to 100, with a lower score

indicating higher degree of disability (13).

For GOLDIC® therapy, 4 x 10 mL of blood was collected from thr patient using four

GOLDIC® BTS syringes (Arthrogen GmbH, Gmund, Germany). The syringes were

incubated at 37°C for 24 hours. Incubation must be less than 28 hours or the chances of red

blood cell lysis is increased and is not desirable as it changes the characteristics of the

serum injectate negatively. Addition of anti-clotting agent is not required as even if clot

forms, it does not impact separating the cells and creation of the activated serum.

After the incubation process, the blood was centrifuged at 4000 rpm (2250 g) for 10

minutes. Then supernatant conditioned serum was collected and filtered through a 0.22 uM
syringe tip filter (Goldic SAS), and was then used for immediate injection or stored at -20°C . The
patient underwent 4 injection every 3 to 4 days. No other treatment like physiotherapy or orthotic



device was utilized throughout the study period. The participant provided written consent to
participate voluntarily in this clinical case report. Personal information was made anonymous. Our
patient presented a total flexion deformity between 0° and 45° (30°), stage 1 by Tubiana. The DASH
and MHQ results at first evaluation were 31.8 and 58, respectively.

The patient reported a temporary worsening of symptomatology for 24 h after the first 2 injections,
but the overall hand function was improved (DASH score: 22.8). No adverse effects were reported.

After the third injection we observed a reduction of nodule and cord's dimension in the palmar
fascia of left-hand. The total flexion deformity was reduced to 5° (stage 1 of Tubiana) (Fig. 2).

Fig.2: Clinical evaluation after 3 intra-lesional GOLDIC injections. The flexion deformity disapperared
completely, the thickening of palmar fascia and local pain was reduced.

At the 3-month follow-up, the patient had maintained a similar hand function (score 10.3 in DASH
and 76 in MHQ). Finally, we observed a reduction of flexion deformity of the affected fingers.

Discussion

Gold activated conditioned injection therapy is a safe non-invasive treatment option and it might be
a tool for prevention of the progression and for treatment of DD. The treatment with Goldic is well
tolerated and anesthesia is not necessary. Surgery treatment is not free from complications and
these operations undertaken in early stages of DD is considered to be associated with a higher rate
of recurrence (2)

Enzymatic fasciotomy with collagenase injections seems to be effective for reducing the
contractures, but it requires an expert surgeon and it is not free from complications (skin rupture,
tendon rupture, hematoma, pain, lymphangitis, and also severe allergic reactions or anaphylactic
shock) (3) Collagenase injection and needle fasciotomy have 3-year recurrence rates of about 45%
each (4).



Conclusion
GOLDIC treatment is a less-invasive and well-tolerated therapy with good initial results in the DD
treatment. Further studies, including randomized controlled trials, are needed to evaluate the

efficacy of GOLDIC in DD.



REFERENCES

1. Henry M. Dupuytren's disease: current state of the art. Hand (NY) 2014;9:1-8.

2. Balaguer T, David S, Ihrai T, et al. Histological staging and Dupuytren's disease recurrence or
extension after surgical treatment: a retrospective study of 124 patients. J Hand Surg Eur
2009;34:493-6.

3. Peimer CA, Wilbrand S, Gerber RA, et al. Safety and tolerability of collagenase Clostridium
histolyticum and fasciectomy for Dupuytren's contracture. J Hand Surg Eur 2015;40:141-9.

4. Scherman P, Jenmalm P, Dahlin LB. Three-year recurrence of Dupuytren's contracture after needle
fasciotomy and collagenase injection: a two-centre randomized controlled trial. ) Hand Surg Eur Vol
2018;43:836-40.

5. Atroshi |, Nordenskjo“ld J, Lauritzson A, Ahlgren E, Waldau J, Walden M. Collagenase treatment of
Dupuytren’s contracture using a modified injection method: a prospective cohort study of skin tears
in 164 hands, including short-term outcome. Acta Orthop. 2015;86(3):310-5.

6. Badalamente MA, Hurst LC, Benhaim P, Cohen BM. Efficacy and safety of collagenase clostridium
histolyticum in the treatment of proximal interphalangeal joints in dupuytren contracture: combined
analysis of 4 phase 3 clinical trials. ) Hand Surg Am. 2015;40(5):975-83.

7. Badalamente MA, Hurst LC. Enzyme injection as nonsurgical treatment of Dupuytren’s disease. J
Hand Surg Am. 2000;25(4):629-36. 85. Baldo BA. Enzymes approved for human therapy: indications,
mechanisms and adverse effects. BioDrugs. 2015;29(1):31-55.

8. Baltzer H, Binhammer PA. Cost-effectiveness in the management of Dupuytren’s contracture. A
Canadian cost-utility analysis of current and future management strategies. Bone Joint J. 2013;95-
B(8):1094-100.

9. Becker GW, Davis TRC. The outcome of surgical treatments for primary Dupuytren’s disease- a
systematic review. ) Hand Surg Br. 2010;35(8):623—6.

10. Bulstrode NW, Jemec B, Smith PJ. The complications of Dupuytren’s contracture surgery. J Hand
Surg [Am]. 2005;30:1021-5.

11 Tubiana R, Michon J, Thomine JM. Scheme for the assessment of deformities in Dupuytren's
disease. Surg Clin North Am 1968;48:979-84.

12 Hudak PL, Amadio PC, Bombardier C. Development of an upper extremity outcome measure: the
DASH (disabilities of the arm, shoulder and hand) The Upper Extremity Collaborative Group (UECG).
Am J Ind Med 1996;29:602-8.

13. Dias J, Bainbridge C, Leclercq C, Gerber RA, Guerin D, Cappelleri JC, Szczypa PP, Dahlin LB.
Surgical management of Dupuytren’s contracture in Europe: regional analysis of a surgeon survey
and patient chart review. Int J Clin Pract. 2013;67(3):271-81.

14. Dias JJ, Braybrooke J. Dupuytren’s contracture: an audit of the outcomes of surgery. J Hand Surg
[Br]. 2006;31:514-21.

15. Diep GK, Agel J, Adams JE. Prevalence of palmar fibromatosis with and without contracture in
asymptomatic patients. J Plast Surg Hand Surg. 2015;49(4):247-50.



16. Eberlin KR, Kobraei EM, Nyame TT, Bloom JM, Upton J 3rd. Salvage palmar fasciectomy after
initial treatment with collagenase clostridium histolyticum. Plast Reconstr Surg. 2015; 135(6):1000e—
6e. doi:10.1097/PRS.000000000000 1282.

17. Ebskov LB, Boeckstyns MEH, Sorensen Al, Haugegaard M. Day care surgery for advanced
Dupuytren’s contracture. J Hand Surg [Br]. 1997;22:191-2.

18. Gabbiani G, Majno G. Dupuytren’s contracture: fibroblast contraction? An ultrastructural study.
Am J Pathol. 1972;66(1):131-46. PubMed PMID: 5009249; PubMed Central PMCID: PMC2032479.

19. Gajendran VK, Hentz V, Kenney D, Curtin CM. Multiple collagenase injections are safe for
treatment of Dupuytren’s contractures. Orthopedics. 2014;37(7):e657-60. doi:10.3928/ 01477447-
20140626-64.

20. Gaston RG, Larsen SE, Pess GM, Coleman S, Dean B, Cohen BM, Kaufman GJ, Tursi JP, Hurst LC.
The efficacy and safety of concurrent collagenase clostridium histolyticum injections for 2 Dupuytren
contractures in the same hand: a prospective. Multicenter study. J Hand Surg Am.
2015;40(10):1963-71. doi:10.1016/j.jhsa.2015.06. 099.E.

21. Hayton MJ, Bayat A, Chapman DS, Gerber RA, Szczypa PP. Isolated and spontaneous correction of
proximal interphalangeal joint contractures in Dupuytren’s disease: an exploratory analysis of the
efficacy and safety of collagenase Clostridium histolyticum. Clin Drug Investig. 2013;33(12):905-12.

22. Hueston JT. Enzymic fasciotomy. Hand. 1971;3(1): 38—40. 23. Kaplan FT, Badalamente MA, Hurst
LC, Merrell GA, Pahk R. Delayed manipulation after collagenase clostridium histolyticum injection for
Dupuytren contracture. Hand (N Y). 2015;10(3):578-82. do0i:10.1007/s11552-014-9714-y.

24. Lanting R, Broekstra DC, Werker PM, van den Heuvel ER. A systematic review and meta-analysis
on the prevalence of Dupuytren disease in the general population of Western countries. Plast
Reconstr Surg. 2014;133(3):593-603.

25. Lanting R, Nooraee N, Werker PM, van den Heuvel ER. Patterns of Dupuytren disease in fingers:
studying correlations with a multivariate ordinal logit model. Plast Reconstr Surg. 2014; 134(3):483—-
90. doi:10.1007/s40261-013-0139-0.

26. Loos B, Puschkin V, Horch RE. 50 years experience with Dupuytren’s contracture in the Erlangen
University Hospital—a retrospective analysis of 2919 operated hands from 1956 to 2006. BMC
Musculoskelet Disord. 2007;8:60.

27. Luck JV. Dupuytren’s contracture; a new concept of the pathogenesis correlated with surgical
management. J Bone Joint Surg Am. 1959;41-A(4):635-64. PubMed PMID: 13664703.

28. McFarlane RM, McGrouther DA. Complications and their management. In: McFarlane RM,
McGrouther DA, Flint MH, editors. Dupuytren’s disease. New York: Churchill Livingstone; 2009. p.
377-382.

29. McGrouther DA, Jenkins A, Brown S, Gerber RA, Szczypa P, Cohen B. The efficacy and safety of
collagenase clostridium histolyticum in the treatment of patients with moderate Dupuytren’s
contracture. Curr Med Res Opin. 2014;30(4):733-9. doi:10.1185/03007995.2013.874990.

30. Meals RA, Hentz VR. Technical tips for collagenase injection treatment for Dupuytren
contracture. J Hand Surg Am. 2014;39(6):1195-200.e2. doi:10. 1016/j.jhsa.2014.03.016. PubMed
PMID: 24862115.



31. Mehta S, Belcher HJ. A single-centre cost comparison analysis of collagenase injection versus
surgical fasciectomy for Dupuytren’s contracture of the hand. J Plast Reconstr Aesthet Surg.
2014;67(3):368—72. d0i:10.1016/j.bjps.2013. 12.030 (Epub 2014 Jan 4).

32. Mickelson DT, Noland SS, Watt AJ, Kollitz KM, Vedder NB, Huang JI. Prospective randomized
controlled trial comparing 1—versus 7-day manipulation following collagenase injection for
dupuytren contracture. ) Hand Surg Am. 2014;39(10):1933-41.e1. doi:10.1016/j.jhsa.2014. 07.010.
PubMed PMID: 25194768. (Epub 2014 3. Nydick JA, Olliff BW, Garcia MJ, Hess AV, Stone JD. A
comparison of percutaneous needle fasciotomy and collagenase injection for dupuytren disease. J
Hand Surg Am. 2013;38(12):2377-80. doi:10. 1016/j.jhsa.2013.08.096.

34. Peimer CA, Blazar P, Coleman S, Kaplan FT, Smith T, Lindau T. Dupuytren contracture recurrence
following treatment with collagenase Clostridium histolyticum (CORDLESS [collagenase option for
reduction of dupuytren long-term evaluation of safety study]): 5-year data. J Hand Surg Am.
2015;40(8):1597-605. doi:10.1016/j.jhsa.2015.04. 036.

35. Peimer CA, Skodny P, Mackowiak JI. Collagenase clostridium histolyticum for dupuytren
contracture: patterns of use and effectiveness in clinical practice. ] Hand Surg Am.
2013;38(12):2370-6. doi:10.1016/j.jhsa.2013.08. 114 Epub 2013 Oct 17.

36. Peimer CA, Wilbrand S, Gerber RA, Chapman D, Szczypa PP. Safety and tolerability of collagenase
Clostridium histolyticum and fasciectomy for Dupuytren’s contracture. J Hand Surg Eur.
2015;40(2):141-9. d0i:10.1177/1753193414528843.

37. Povlsen B, Povilsen SD. What is the better treatment for single digit dupuytren’s contracture:
surgical release or collagenase clostridium histolyticum (Xiapex) injection? Hand Surg. 2014;19(3):
389-92.

38. Povlsen B, Shields AM, Bhabra GS. Resource utilisation associated with single digit Dupuytren’s
contracture treated with either surgery or injection of collagenase Clostridium histolyticum. Hand
Surg. 2014;19(2):205-9.

39. Salhi S, Cardin-Langlois E, Luc M. Percutaneous fasciotomy for the treatment of Dupuytren’s
disease—a systematic review. Hand (N Y). 2011;6(4):349-55.

40. Sanjuan Cervero’ R, Franco Ferrando N, Poquet Jornet J. Use of resources and costs associated
with the treatment of Dupuytren’s contracture at an orthopedics and traumatology surgery
department in Denia (Spain): collagenase Clostridium hystolyticum versus subtotal fasciectomy. BMC
Musculoskelet Disord. 2013;14:293

41. Schneider U, Veith G. First Results on the Outcome of Gold-induced, Autologous-Conditioned
Serum (GOLDIC) in the Treatment of Different Lameness-associated Equine Diseases 2013. J Cell Sci
Ther 2013; 5: 151-157

42. Schneider, U., Wallich, R., Felmet, G., & Murrell, W.D. Gold-Induced Autologous Cytokine
Treatment in Achilles Tendinopathy. ISAKOS 2017 G.L. In Canata (ed), Muscle and Tendon Injuries;
411-420

43. Schneider U, Kumar A, Murrell W, Ezekwesili A, Yurdi NA, Maffulli N. Intra-articular gold induced
cytokine (GOLDIC®) injection therapy in patients with osteoarthritis of knee joint: a clinical study. Int
Orthop. 2021



44. Sennwald GR. Fasciectomy for treatment of Dupuytren’s disease and early complications. J Hand
Surg [Am]. 1990;15:755-61.

45. Skirven TM, Bachoura A, Jacoby SM, Culp RW, Osterman AL. The effect of a therapy protocol for
increasing correction of severely contracted proximal interphalangeal joints caused by dupuytren
disease and treated with collagenase injection. J Hand Surg Am. 2013;38(4):684-9.

46. Starkweather KD, Lattuga S, Hurst LC, Badalamente MA, Guilak F, Sampson SP, Dowd A, Wisch D.
Collagenase in the treatment of Dupuytren’s disease: an in vitro study. J Hand Surg Am.
1996;21(3):490-5.

47. Verjee LS, Midwood K, Davidson D, Essex D, Sandison A, Nanchahal J. Myofibroblast distribution
in Dupuytren’s cords: correlation with digital contracture. J Hand Surg Am. 2009;34(10):1785-94.

48. Warwick D, Arner M, Pajardi G, Reichert B, Szabo Z, Masmejean EH, Fores J, Chapman DS, Gerber
RA, Huard F, Seghouani A, Szczypa PP, POINT X Investigators. Collagenase Clostridium histolyticum in
patients with Dupuytren’s contracture: results from POINT X, an open-label study of clinical and
patient-reported outcomes. J Hand Surg Eur. 2015;40(2):124-32.

49. Witthaut J, Jones G, Skrepnik N, Kushner H, Houston A, Lindau TR. Efficacy and safety of
collagenase clostridium histolyticum, a nonsurgical treatment for adults with Dupuytren’s
contracture: short-term results from two open-label studies, in the US (JOINT I) and Australia and
Europe (JOINT II). J Hand Surg Am. 2013;38(1):2—-11.

50. Zhou C, Hovius SE, Slijper HP, Feitz R, Van Nieuwenhoven CA, Pieters AJ, Selles RW. Collagenase
Clostridium histolyticum versus limited fasciectomy for Dupuytren’s contracture: outcomes from a
multicenter propensity score matched study. Plast Reconstr Surg. 2015;136(1):87-97.



