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Abstract

Aim - to evaluate and analyze postoperative complications that occurred after
joint-preserving operations and arthrodesis of the 1st metatarsophalangeal
joint in combination with resection of the small ray heads on the forefoot in
patients with rheumatoid arthritis.

Material and methods. Patients with rheumatoid arthritis (n-143) were
divided into 2 groups depending on the surgical technique. 63 patients were
included in group 1 (main group), 80 patients were included in group 2
(control group). Joint-preserving surgical techniques were used in group 1,
and arthrodesis of the 1st metatarsophalangeal joint and resection of small
rays were performed in the second group. The number of postoperative
complications and their types in both groups were assessed, as well as the
parameters influencing the occurrence of complications.

Results. There were 25 cases of complications in both groups, 13 cases
(20.58%) in group 1, 12 cases (15%) in group 2. The distribution in groups 1

and 2 was as follows: recurrence of deformities of 1 finger (9.52% and 0%),
recurrence of deformities of 2-5 fingers (3.17% and 5%), pain in VAS > 60
mm (4.76% and 5%), formation of pseudoarthrosis (0% and 1.25%), instability
of metal structures (3.17% and 2.50%), trophic disorders (0% and 1.25%),
respectively. A correlation was found between the activity of rheumatoid
arthritis > 3.98 points on the DAS28 scale and an increased incidence of
postoperative complications.

Conclusion. The results obtained in both groups indicate that joint-preserving
techniques for surgical correction of deformities of the forefoot in patients
with rheumatoid arthritis, as well as standard ones, are recommended for use
in compliance with indications and contraindications.
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XapaKkTtepucTuKa OCJI0XXHEHU Nocne XUPYypruieckoro
neyeHus aedopMauuin nepegHero otaena ctonbl
y nauyMeHToOB C peBMaTOUAHbIM apTPUTOM

0.B. KanutoHos, E.WU. Banuk, J1.1. AnekceeBa, C.A. MakaposB, B.E. bsanuk

®IrBHY «Hay4Ho-nccnenoBaTenbCKkMii UHCTUTYT peBmartonorun nmenn B.A. HacoHoBon»
(MockBa, Poccuiickaa degepauns)

AHHOTauus

IIesnb — OLeHUTH U IPOAHAIM3UPOBATh 110CJIE0IepalMOHHbIe OCIIOKHEHUs],
BO3HMUKIIIME [10CJIe IPOBeJleHHs CycTaBocOeperaroyx onepanuii v aprpozesa
I1epBOro IUIFOCHedaIaHroBOro CycTaBa B KOMOMHAIMU C pe3eKIirell I'oJIoBoK
MaJlbIX JIy4yeil Ha IlepejiHeM OT/ieJle CTOIIbI Y NAllMeHTOB C PeBMATOU/IHbIM
apTpUTOM.

Marepuain 1 MeToasl. [lanyeHTH C peBMaTOUIHBIM apTPUTOM (n-143) GbuH
pasjiesieHbl Ha JiBe IPYIIIbl B 3aBUCUMOCTH OT XUPYPruyecKkoil TexHuku. B

www.innoscience.ru

OCHOBHYIO I'PyIIIy BK/ItOUeHbl 63 NalyeHTa, B KOHTPolbHY!o rpynny — 80 na-
LIMeHTOB. B 0CHOBHOI IpyIIe UCIOIb30BaMCh CycTaBocOeperaromye Tex-
HUKU Ollepalliii, MallieHTaM KOHTPOJIbHOM I'PYIIIbI BHINOJIHSUIA apTpojie3
11epBOro II0CHedalaHroBoro CycTaBa M pe3eKIHI0 FOJIOBOK MaJlbIX JIydei.
[TpousBouiack oleHKa KoJIMYecTBa 0C1eonepaliMOHHbIX OCJI0XKHEHUH U UX
BHJI0B B 00erX IpyIIax, a Takxke IapaMeTpPoB, BIMSIONMX HA BOSHUKHOBEeHHe
OCJIOKHEeHUH.
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TPABMATOJIOTNA N OPTOMNEANA

Tom 10 (1) 2025

Hayka n UHHOBauUuK B MeauLuHe

Pesynwrarsl. BoisiBieHo 25 ciiy4aeB BO3HMKHOBEHHST OCJIOKHEHHM B 06enx
rpynmnax: B 0CHOBHoU rpymrie 13 ciry4aes (20,58%), B kKoHTpoIibHOM — 12 city-
4aeB (15%). Pacnpenenenue ocioxHEHHI B TPYIIIax ObUIO CJIIYIOIUM:
petwauB nedopMaruii eporo nasbia (9,52% u 0%), penunus nedpopmanuit
2-5 manbres (3,17% u 5%), 601b o BAII > 60 mm (4,76% u 5%), o6pa3oBa-
Hue noxxHoro cycrara (0% u 1,25%), HecTabUIBHOCTh METAITIOKOHCTPYKIINE
(3,17% u 2,50%), Tpoduueckue napymenus (0% u 1,25%) cooTBeTcTBeH-
HO. BhisiBlieHa KOppeJIsIys Mex/y aKTHBHOCTBIO PEeBMAaTOMIIHOTO apTpUTa
> 3,98 bamna mo mkame DAS28 u moBbIlIeHreM 4acTOTHl BO3HUKHOBEHUS
O CJTEOTIEPAITHOHHBIX OCIIOYKHEeHHH.

BeiBogs!. [TonyyeHHble B 06erX IPyIIax pe3ysibTaThl CBUIETEIbCTBYIOT O
TOM, YTO CyCTaBoCOeperaroliye TeXHUKY XUPYPridecKoi KoppeKimu gedop-
MaIii IepefHero oT/esa CTOIbl Y HAllMeHTOB C PeBMAaTOWIHBIM apTPUTOM,
KaK ¥ CTaHJapTHbIe, peKOMEeH/I0BaHbI K UCIIOJIb30BAaHUIO C COOITIOIeHHeM I10-
Ka3aHUM U [IPOTUBOIIOKA3aHUN.

KirroueBrbIe €J10Ba: peBMaTOUIHBIN apTPUT, PEBMATOU/IHBIH TTePeTHUIN OT/IeN
CTOIBI, ledpopMarus IepeqHero OTesa CToIbl, pPeBMOOPTOIeVsL.
KonukT HHTEpecoB: He 3asBIIeH.
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m INTRODUCTION

Rheumatoid arthritis (RA) is a systemic autoimmune
inflammatory disease; in 65-90% of the cases it affects the
joints and paraarticular joints of the forefoot. In the vast
majority of cases, metatarsophalangeal joints (MTPJ) are
involved [1, 2]. Chronic inflammation and synovitis in
the MTPJ area cause various deformations such as hallux
valgus, hammer deformations of small rays, and other
pathological changes on various levels including damage
of periarticular structures (muscles, tendons, juxta-joint
capsules), which require surgical treatment in the majority
of cases [3-5].

The generally recognized standard of surgical
correction of MTPJ deformation in RA patients worldwide
is arthrodesis of the first MTPJ and resection of metatarsal
heads (the Hoffmann-Clayton procedure or global
reconstructive surgery, GRS) [6]. The choice of this
method is accounted for by the great prevalence of a severe
deformation with a high degree of joint degeneration, and
positive surgical outcomes.

Pharmacological treatment of RA has now reached quite
good results. In 10-20% of patients receiving genetically
engineered biological agents (GEBA), complications
are observed in the treatment of RA. At the same time,
the majority of patients may benefit from of shifting the
paradigm of surgical treatment from radical operations
to joint-preserving surgeries (JPS). Properly selected
and regularly used, the medications may slow down the
degeneration of joints and periarticular structures, and
improve the patients’ general condition [3].

According to international data, JPS in RA patients
have positive outcomes [6, 7]. At the same time, our
own and international practice shows the increased
risk of postoperative complications in joint-preserving
surgeries for RA patients. Various sources report the rate
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of complications in RA patients varying in the range of
27% to 30% after joint-preserving surgeries [8-11].

m AIM

Analyze results after joint-preserving surgeries
and global reconstructive surgeries in patients with
rheumatoid arthritis, and identify causes of postoperative
complications.

m MATERIAL AND METHODS

We conducted a retrospective study of 143 patients
(139 women and 4 men), who had undergone surgical
treatment of MTPJ deformations at the Department of
Traumatology and Orthopedics of the V.A. Nasonova
Research Institute of Rheumatology from 2018 to 2022.

All patients had rheumatoid arthritis of varying activity
as per DAS28 (Disease Activity Score-28) scale. The study
included 3 patients in remission (<2.6 points), 32 patients
with low (2.6-3.2 points) activity or rheumatoid arthritis,
and 108 patients with moderate (3.3-5.1 6anmna) activity.

The average age of patients at the moment of surgical
treatment was 55.1£11.7 years (from 26 to 75 years), and
the average activity of the disease as per DAS28 was
3.5£0.5 (1.3-4.9) points. In the treatment of rheumatoid
arthritis, the patients received basic anti-inflammatory
agents and genetically engineered biological agents.

The assessment of outcomes also included the
valgus angle of the great toe as per classification of
M.J. Coughlin and R.A. Mann, where the deformity angle
in Grade I is HVA < 20°, in Grade II, HVA 20°-40°, in
Grade III, HVA > 40°.

The group of patients with RA (n=143) was divided
into two subgroups by method of surgery. In the main
group (n=63) the deformity of the forefoot was treated
with joint-preserving surgery, and in the control group
(n=80) the global reconstructive surgery was performed.

www.innoscience.ru
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The joint-preserving surgery included the Scarf
lateralising shortening diaphyseal osteotomy of the
first metatarsal bone, Akin osteotomy of the base of the
proximal phalanx of the first toe, and Weil osteotomy of
the heads of the 2nd-5th metatarsal bones. All osteotomies
were performed in compliance with the Leliévre arc and
fixed with cannulated Herbert screws of various diameters
and lengths. The global reconstructive surgery included
arthrodesis of the first metatarsophalangeal joint and
resection of heads of the 2nd-5th metatarsal bones.

The observation period was 36 months with follow-up
examinations 3 months, 1 and 3 years after the surgery. In
cases of patients’ complaints, unscheduled examinations
in various periods were performed to ensure ongoing
evaluation of treatment outcomes and their correction as
needed.

The information about the methods of surgical
treatment and their outcomes, including patient
satisfaction and availability of complications, was
obtained from patient charts, and during follow-up
examinations after the surgery. Clinical results were
evaluated using the functional scale of the American
Orthopaedic Foot & Ankle Society (AOFAS), visual
analog score of pain, post-surgery X-ray data and patient
reports during follow-ups.

Statistical processing of data was performed in
Microsoft Excel (Microsoft Corp., USA) and statistical
data analysis software suite Statistica 10 for Windows
(StatSoft Inc., USA).

m RESULTS

In the course of the study, we registered 25 cases of
complications among patients with rheumatoid arthritis:
13 in the joint-preservation surgeries and 12 in the
global reconstructive surgeries. The complications were

Recurrent deformity of the great toe 6 (9.52%) 0 (0%)
Recurrent deformity of the 2nd-5th fingers 2 (3.17%) 4 (5%)
False joint formation 0 (0%) 1(1.25%)
Instability of metal structure 2(3.17%) 2 (2.5%)
VAS pain 2 60 mm 3 (4.76%) 4 (5%)
Trophic disorders 0 (0%) 1(1.25%)

Table 1. Distribution of postoperative complications in the group
of patients with rheumatoid arthritis during JPS and GRS and the
percentage of the total number of each group (in parentheses)

Tabnuua 1. PacnpedeneHue nocneonepayuoHHbIX 0CI0XHeHUl
B 2pynne nayueHmos ¢ peBMamoudHbIM apmpumomM

npu BbinosHeHuu CCO u 'PO u npoueHMHoe coomHoweHue
om obwezo Yucna Kkaxooll 2pynnei (B CKobKax)

distributed according to patient complaints and the clinical
evidence as follows: recurrence of deformity of the great
toe, recurrence of deformity of the 2nd-5th fingers,
formation of the false joint, instability of metal structure,
pain score of VAS > 60 mm, trophic disorders (Table 1).

Recurrent deformations were seen in 8 cases of JPS and
in 4 cases of GRS. The pain in the forefoot was registered
in 3 cases after JPS and in 4 cases after GRS. In one case
in the GRS group, a false joint formed. Instability of metal
structures was identified in 2 cases in the JPS group as
well as in the GRS group. Trophic disorders occurred in
one patient after GRS.

As far as isolated recurrent deformations are concerned,
it is to be noted that the patients after the GRS (n=4)
reported recurrent deformation of the small fingers,
whereas the great toe, after the arthrodesis of the
metatarsophalangeal joint and its complete consolidation,
remained in the correct position. The patients who had
undergone JPS, in 6 out of 8 cases reported recurrent

Figure 1. X-ray image before the JPS; immediately after the deformity was eliminated; 3 months after the JPS (recurrence of the deformity);

the appearance of the foot 3 months after the operation.

PucyHok 1. PenmeeHozpamma 0o nposedeHusi CCO; cpasy nocnie ycmpaHeHHoU degopmayuu; Hepe3 3 Mecsiya nocie CCO
(peyuduB degpopmayuu); BHewHul BUO cmonsl Yepe3 3 Mecsiyua nocsie onepayuu.

www.innoscience.ru
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Figure 2. A — postoperative X-ray; B — X-ray 8 weeks after GRS
(false joint 1 MTP).

PucyHok 2. A — nocrieonepayuoHHasl peHmaeHoegpamma;
B — peHmzeHoepamma Yepe3 8 Hedenb nocne PO
(noxHbIl cycmas 1 MN@C).

hallux valgus (Fig. 1), the remaining two cases being
characterized with deformity of small fingers. This group
of patients did not report pain and complications in
everyday life related to the recurrent condition.

Complaints of severe pain (=60 mm VAS) in the surgery
site came from 7 patients, 4 after GRS and 2 after JPS.
The pain was reported during axial load on the operated
limb, predominantly in the transverse arch of the foot and
the surgery site. No recurrent deformities were found in
these patients.

The formation of the false joint of the great toe
was registered in one case, where we observed lack of
consolidation in the site or arthrodesis after the removal
of Kirschner's wires 8 weeks after the surgery (Fig. 2).
We need to consider the intraoperative complications that
the surgeons faced: they were associated with pronounced
cystic reorganization of the head of the first metatarsal
bone and the proximal phalanx of the first toe and the poor
quality of bone tissue, which made it difficult to fix the
achieved correction. Despite the complication, the female
patient reported no pain or restrictions in her everyday life
after the surgery. After JPS, no formation of false joints
was observed.

In four cases, instability of metal structures occurred.
Two cases were noted in patients after arthrodesis of the
first MTP joint with fixation with two Herbert’s cannulated
screws. Two more cases were noted in patients after the
Scarf and Akin osteotomies with the same type of fixation
(Fig. 3). It is to be mentioned that the identified instability
of metal structures did not affect the function of the foot,
but in order to prevent more severe complications it was
resolved to perform revision surgeries and remove the
unstable metal structures. Following that, there were no
complaints from the patients.

Trophic disorders emerged in one case after the GRS:
there was disruption in the blood circulation in the distal
sections of small fingers, most likely due to the presence
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of Kirschner’s wires. Once these were removed, the female
patient reported gradual restoration of microcirculation in
the small fingers, and complaints regressed.

Before the surgery, the hallux valgus angle (HVA) in
patients with emerged complications was, on average,
50°(+8.51) in the main group and 54° (+11.3) in the
control group, which matches Grade III of hallux valgus.

Considering the foregoing, among the rheumatoid
arthritis patients there occurred 12 complications after
the GRS and 13 complications after the JPS. The total
rate of complications in the RA group is 17.48%. After
GRS (n-80), the rate of complications was 15%, and after
JPS (n-63), 20.58%.

In 23 out of 25 cases of complications, patients received
therapy as of the time of surgery and after the surgery. Of
this number, 19 patients received basic anti-inflammatory
therapy, 4 patients received GEBA; in 13 cases, patients
received hormone treatment. In 2 cases, the patients
canceled the therapy of their own accord. There was no
statistically significant relationship between the risk of
postoperative complications and the therapy received by
patients.

In the subgroup of patients with RA experiencing
complications (n-25), the average score of activity
was 3.98+0.6 points; in patients with RA who had
no complications, the average score of activity was
3.5+0.5 points. Statistical processing of the indicators
revealed a correlation (r = 0.314284) between an increased
RA activity index and an increased risk of postoperative
complications.

m DISCUSSION
Given the progress in the development and
implementation of medications for the treatment of RA, the

Figure 3. A — X-ray immediately after JPS (Scarf, Akin, Weil
osteotomy); B — X-ray 6 months after JPS (aseptic necrosis of the
head of the 2nd MB, instability of the Herbert screw, recurrence of
the hallux valgus deformity of the 1st finger).

PucyHok 3. A — peHmezeHozpamma cpasy nocie CCO (ocmeomomuu
Scarf, Akin, Weil); B — peHmzeHoepamma 4yepes 6 MecsiueB

nocne CCO (acenmuyeckull Hekpo3 20710BKU Bmopoeo [1K,
HecmabunbHocmb BuHma epbepma, peyudus BasbzycHol
degopmMayuu nepBozo nanbya).

www.innoscience.ru
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relevance of joint-preserving surgery is increasing among
surgeons [12-15]. These methods of deformity correction
help to maintain the normal functional status of the foot for
as long as possible, and this in turn improves the quality
of life and activity of patients with RA. The obvious
advantage of the JPS is, without doubt, the preservation
of the scope of movement in the foot articulations and
normal biomechanics of motion (during performance of
phases of the step).

The data obtained by us shows that patient satisfaction,
lack of deformities and complications after surgical
treatment depend on timely and regular follow-ups
by rheumatologists, and the same is reported by other
researchers [2, 3]. This facilitates timely adjustment
of RA therapy to maintain acceptable activity of RA
(remission and low activity), since the RA activity on
the DAS28>3.98 correlates (r=0.314284) with a more
frequent onset of postoperative complications. Kushioka
et al. (2018) dwell in their study on a significant positive
correlation (f=0.44 and p=0.001) between the elevated
(3.0+1.0) average value of RA activity before the surgical
treatment of DAS28-CRP and the increase of clinical and
radiographic complications after the surgery [15].

The complications in the performance of JPS and GRS
described above were assessed and statistically analyzed.
In the group of patients with RA, who had undergone
JPS, recurrent deformities of the great toe were observed
in 9.52%, but in the group of patients after the GRS
such deformities were not observed, whereas recurrent
deformities of the 2"-5% fingers occurred in 4 cases (5%).
These patients complained only of recurrent deformities
of the forefoot in different manifestations, but did not
complain of pain. In their study, Takakubo et al. (2018) also
reported a group of patients with RA, who had recurrent
deformities of the 1s-5" fingers in the forefoot occurred
after JPS in an isolated way, without pain [7]. In another
retrospective study, Yano et al. (2021) studied JPS in the
forefoot of patients with RA. The average observation
period was 6 years. The study included 89 people (105 feet),
who had various joint-preserving surgeries. The following
complications were registered: recurrent hallux valgus, 11
feet (10.5%), recurrent deformities of small rays, 24 joints
(7.7%). Revision surgeries were performed for 11 patients
with complications (mainly, recurrent HV) [6].

The occurrence of the greater number of recurrent
deformities in the JPS group is related to the fact that
HVA of the great toe was over 40° at the moment of
surgery, and the RA activity tended to be high, >3.98
points on the DAS28. This allows to conclude that the
correction of grade III hallux valgus of the great toe (>
40°) in patients with RA required, apart from standard
osteotomy, some interventions into the soft tissue, and to
keep the disease activity under control, increase the time
of post-surgery patient care, and follow up the operated
forefoot at predefined periods. Similar data is reported
by Takakubo et al., moreover, they note that there were

www.innoscience.ru

more recurrent deformities of fingers in patients with the
average value of HVA=25° (grade II in the classification
of M.J. Coughlin and R.A. Mann) [7] .

The false joint that formed in one case (1.25 %) in the
RA group after the GRS was caused by a large defect of
the bony mass in the head of the first metatarsal bone
before the surgery. Traditionally, in the arthrodesis of the
first MTPJ Herbert’s screws are used, but, considering the
lower quality of bone tissue in RA patients, the arthrodesis
of the first MTPJ was fixed with Kirschner’s wires with
their subsequent removal eight weeks later. Fixation with
wires ensures the correct position of the toe, rotational
stability and compression required for consolidation. This
method provides a positive outcome; considering the single
case of formation of the false joint, it is recommended for
use in patients with RA.

Problems with metal fixtures occurred in four cases,
two in each group (JPS, 3.17%, GRS, 2.50%). In the
case of GRS, the instability of screws appeared against
the background of slowed consolidation in the zone
of arthrodesis of the first MTPJ that were fixed with
Herbert’s screws. After the JPS, the instability of screws
occurred mainly due to the low quality of the bony
tissue, which resulted in the early micro-motion and
subsequent loosening of the screws. Transition to walking
in ordinary footwear with fully bearing on the operated
limb in conventional time (6 weeks after the operation)
likely affects the stability of fragments and results in the
micro-motion of screws. In their study, Zirngibl et al.
Noted the necessity of adjustment of standard periods of
postoperative follow-up of rheumatoid patients, as well
as the use of dynamic orthoses, functional bandages, and
performance of special exercises to train the motion in the
articulations, which may be instrumental in lowering the
risk of onset of complications [16].

Such complications as trophic disorders (n=1; 1.25%)
after the GRS were caused by ischemia due to compression
of blood vessels of the small toe by the wire, following the
removal of which the problem was resolved.

m CONCLUSION

It follows from the obtained data that the share of
surgical treatment of forefoot deformities in patients
with RA without complications remains quite high in
both groups (JSP, 79.37 %, GRS, 85%). Various authors
report that in 74%-89.5% cases positive outcomes are
registered after JPS in rheumatoid arthritis patients
[6, 17]. This data allow to conclude that with certain
indications, viz. grade I and II of hallux valgus of the
great toe, preserved articular cartilage of the 1-5 MTPJ,
activity of the rheumatoid arthritis below 3.98 points on
the DASZ28, the joint-preserving technique of correction
of deformities of the forefoot in patients with rheumatoid
arthritis are recommended with arthrodesis of the first
metatarsophalangeal joint and resection of heads of 2nd-
Sth metatarsal bones. 2=
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Bce aBrops! 0106p1iv GUHAIBHYIO BEPCUIO CTaThU Iiepes IyOirKalei, Beipa-
3WJIM COITIACHe HECTH OTBETCTBEHHOCTD 3a BCE aCIIeKTHI PaGOThI, I0JPa3yMeBaloIILyo
HajUleXxalliee U3yJeHHe U pellieHHe BOIIPOCOB, CBSI3aHHBIX C TOYHOCTBIO MU JI06PO-
COBECTHOCTBIO JI0O0H 4acTH paboThL.
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