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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Painful forefoot deformities are prevalent in chronic rheu-
matoid arthritis patients (RA). Approximately 20% of all pro-
cedures for rheumatoid arthritis are performed on the foot
[1]. Reconstruction of rheumatoid forefoot deformities has
been developed over the past six decades. The severity of
deformities and failure of drug therapy makes it challenging
in its treatment. RA causes the destruction of the ligaments,
capsules and other periarticular structures leading to meta-
tarsophalangeal instability, destruction of collateral integ-
rity, pannus, destruction of the articular surface and finally
dislocation of the lesser metatarsophalangeal joints (MTPJ).
Patient suffers deformity in the forefoot such as severe hallux
valgus (HV) deformity (above 30 degree), claw/hammer toe
deformity, crossover toes, lateral wind-swept toes deformity,
metatarsalgia due to plantar declination of the lesser metatar-
sal (MT) heads with painful plantar callosities. The plantar
fat pad is drawn distally with the proximal phalangeal sub-
luxation. Weight bearing and walking aggravates the defor-
mity. Insoles and customized shoes become unavoidable to
overcome painful plantar keratoses and deformities. To correct
the deformity and reduce pain, several surgical techniques have
been used over the last decades, including arthrodesis [1-6]. One
method commonly used is the Hoffmann-Clayton technique on
the lesser toes, which is often concurrently used with a fusion
of the first metatarsophalangeal (MTP) joint and is the standard
procedure at the authors’ institution for such severe forefoot
disorders [7]. Another method is a complete forefoot correction
according to Tillmann, which is a well-described procedure by
Karl Tillmann [8-11]. The operation includes a Hueter-Mayo
procedure with a dorsomedial approach for the hallux valgus
(HV) and a plantar approach to the lesser toes for resection of
the metatarsal heads with some particular modifications [9].
This surgical treatment helps to reduce forefoot pain, increase

the ability to wear conventional shoes, and maintain forefoot
function [9,12].

The purpose of our study is to assess the subjective and clini-
cal outcomes of the lesser metatarsal head resections in rheu-
matoid arthritis patients via Clayton’s dorsal and Hoffmann’s
plantar approaches at a minimum follow-up of 3 years.

Material and methods. In 2017, City Hospital No. 31, Mos-
cow, 30 patients (56 feet) including 7 men and 23 women aged
around 52 years (range 32 to 75 years) with severe forefoot
deformities due to chronic rheumatoid arthritis underwent ar-
throdesis of 1% MTP joint and lesser metatarsal head resections.
Bilateral procedures were performed in 26 patients. They were
divided into 2 groups based on surgical approach of lesser MT
head resections. First group had 25 feet with Clayton’s dorsal
approach & 2" group — Hoffmann’s plantar approach in 31 feet.

Surgical manipulations were carried out in all patients based
on indications such as severe forefoot pain secondary to painful
callosities under the MT heads, symptomatic HV, arthritis, and
claw-toe deformity of the lesser toes, and destruction, disloca-
tion, or subluxation of the MTP joints. Patients who had subtotal
procedures, amputations of any toes, and patients whose index
procedure was a revision surgery were excluded from the study.
Weightbearing dorsiplantar and medial-oblique radiographs
of the foot were performed preoperatively on all patients and
assessed the degree of deformities. Clinical and radiographic
views were helpful in preoperative decision making. However,
only the intraoperative check was accurate, by performing the
simple load stimulation test (LST) before screwing which is a
very useful test. Post-operative follow-up of 3 years have been
recorded. Statistical analysis of our data was carried out by
means of software “Excel Windows Office XP”” and “Statistics
6.0” (Stat soft, USA) with the calculation of arithmetic mean
and its standard error (M+m).

Table 1. Patient response to questionnaire (total 56 feet)

Category Subcategory Clayton group (25) Hoffmann group (31) Total

No 9 17 26

Mild 7 7 14

Pain
Moderate 5 4
Severe 4
Yes 10 7 17
Callosities
No 15 24 39
Yes 14 12 26
Big toe influencing shoe selection

No 11 19 30

Satisfied with the lesser toes Yes 14 23 37

position No 11 8 19

Yes 6 5 11

Reoperation
No 19 26 45
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Fig. 1. Clinical picture of patient A before surgery

All patients were given informed consent before partici-
pating and returned for subjective, clinical and radiological
review. Subjective outcome was evaluated by subjective
questionnaire (Fig. 1). AOFAS and FFI scores were recorded.

Subjective questionnaire was carried out by asking about
forefoot pain, callosities under forefoot or at the site of op-
eration, shape and position of big toe (influencing shoe selec-
tion), position of other toes and any further surgeries on the
forefoot.

Operative technique. Hoffmann method: This method was
carried out in 31 feet. Two-curved incisions were made on the
plantar aspect of the forefoot, just proximal to the metatarsal
sulcus. The plantar callosities and the subcutaneous bursae
were excised. The capsules of the lesser MTP joints were
split longitudinally, followed by excision of the MT (II to
V) heads and fixed with Kirschner wire. The resections were
made serially, maintaining the transverse arch of the distal
metatarsals. Synovectomy of the lesser metatarsal joints were
also performed. The incision was closed after making sure
that the skin edges were bleeding and of normal appearance.
The closure has also facilitated in pulling the lesser toe plan-
tarwards to correct the claw deformity. If clawing deformity
of the lesser toes persisted, extensor tenotomy with or with-
out arthroclasis of the interphalangeal joints were performed.
In 13 feet lengthening of extensor tendons were performed.

Clayton (dorsal approach): In 25 feet, the 2™ & 3" MTP
joints were approached through a longitudinal dorsal inci-
sion in the second web space, while the 4" & 5" MTP joints
were approached through a similar incision in the fourth web
space. A smooth parabola was created by resecting the first
and second metatarsals at equal length and then gently ta-
pering the cuts more proximally in a smooth arc to the fifth
metatarsal. Kirschner wire fixation and plaster immobiliza-
tion were used in all patients. The parabola - 2™ to 3™ (4mm),
31 to 41 (6mm) and 4% to 5" (12 mm) were maintained.

In both cases, the 1®* MTPJ was fused using a separate dor-
so-medial incision. Fixation of the 1% MTPJ arthrodesis was
achieved using one compression (3.0 mm) screw. Intraopera-
tively, the metatarsal lengths were assessed after the fusion by
Simple Load Stimulation test and any discrepancies were ad-
dressed with adjustments of the lesser metatarsal lengths. All
spikes and plantar condylar prominences were carefully excised.

In our practice, based on indications arthrodesis of 1%
MTPJ with single screw and lesser MT head resections are
performed. If the 1®* MTPJ is unaffected or asymptomatic,
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Fig. 2. Anterior-posterior radiological picture of patient A

then it is preserved. In some young adults with mild rheu-
matoid deformity and absence of avascular necrosis in ra-
diographs, excision arthroplasty of the lesser MT heads is
confined until 4" MT head and 5% MT head is preserved by
performing Wilson osteotomy with 1 screw fixation.

Wounds were then closed using monofilament non-ab-
sorbable sutures. Post operatively, wool and crepe dressings
were used. For the first forty-eight hours all patients had foot
elevation and ice pack application to reduce post-operative
oedema. They were mobilized on 2" day subsequently using
heel weightbearing (Barouk) shoes for eight weeks to protect
the 1 MTP joint arthrodesis. Postoperative radiographs were
taken on the second postoperative day. They were discharged
from the hospital once swelling subsided, good results in
dressing were noticed and good local and body temperature
were evaluated. All the recommendations to be followed
carefully were explained and given in written form to respec-
tive patients. Sutures were removed after 3 weeks. Kirschner
wires were removed after 6-8 weeks. Full weightbearing was
encouraged eight weeks after surgery. Patients were evalu-
ated regularly in the outpatient clinic at 6 weeks, 3 months, 1
year and 3 years postoperatively. And a control postoperative
radiographs after 3 months were performed and evaluated.

Results and discussion. Based on our study, at a mean fol-
low up of 3 years 39 feet (73.3%) had no pain or only mild
pain. Six (11%) patients responded as having moderate pain,
and 9 (15.5%) patients had severe pain. Two patients had a
wound breakdown, which healed with local wound care in
4 weeks. Callosities were present in 12 patients (41.3%) in
the Clayton group and in 6 patients (37.5%) in the Hoffmann
group. The position of the hallux influenced shoe selection
in 14 patients (55.7%) in the Clayton group and 7 patients
(50%) in the Hoffmann group. Nineteen (65.5%) patients in
the Hoffmann group were satisfied with the position of the
lesser toes compared with 9 patients (56.2%) in the Clayton
group (Table 2).

Clinical assessment. Subjective relevant outcome mea-
sure (SROM) improved significantly at the latest follow-
up. Out of the 30 patients, excellent results were docu-
mented in 7, good in 16, fair in 3 and poor in 4. Poor
outcomes were mainly due to non-reposition of the fat pad
underneath the excised metatarsal ends. The average post-
operative AOFAS score was 67.82 (range: 32 to 82), and
the mean post-operative Foot Function Index (FFI) was
0.51 (range: 0.23 to 0.62) in both groups (Table 3).
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Table 2. Follow-up AOFAS scores of 43 patients

AQOFAS score (pain) AOQOFAS score (Function) AOFAS score (Alignement)
Max. 40 points Max. 35 points Max. 15 points
No of feet Seore No of feet Score No of feet Seore
40 40 32 27 43 15
8 30 12 22 19
4 20 6 19 4 0
4 0 6 14 - -
Total =56 Mean = 33 Total = 56 Mean =19.9 Total =56 Mean = 12.1

Table 3. Subjective relevant outcome measure (SROM)

Pre-operative Mean Post-operative Pre-operative Mean score Post-op ZZ:?:e Mean
SROM score (1 to 10) Mean score (1 to 10) (1to 10)
(Clayton group) (Clayton grou (Hoffmann group) (1t0 10)
yton group yton group group (Hoffmann group)
Pain 8.7(6109) 2.6 (1t03) 8.8 (610 9) 24 (1t03)
(VAS score) ’ ' ’ ’
Mobility 34(3t05) 56(5to7) 34(3to5) 5.8(5t07)
Footwear tolerance 34(2to5) 7.2 (6t08) 342to)) 7.4 (6to08)
Cosmetic appearance 1.8 (1t02) 8.4 (7t09) 1.8 (1to2) 8.7(7t09)

Table 4. Radiographic assessment of the feet

Radiographic measurements Pre-operative

Post-operative

Pre-operative Post-operative

(mean angles, in degrees) (Clayton group) (Clayton group) (Hoffmann group) (Hoffmann group)
Hallux Valgus angle 39° (15°- 67°) 15°(9° - 20°) 39° (15°- 67°) 13°(9° - 20°)
Intermetatarsal angle 16° (10° -25°) 8°(5°-12°) 16° (10° -25°) 7°(5°-12°)

Dorsiflexion angle of fusion

23° (15° - 30°)

24° (15° - 30°)

Radiological assessment. Ninety percent of feet (50/56) had
radiological evidence of fusion at the 1st MTP joint and good
outcome of lesser metatarsals. Two feet had a painless non-
union. At the time of most recent follow-up the hallux valgus
angle was corrected from a mean of 39° (pre-operative) to 15°
(post-operative) and 1% inter-metatarsal angle was corrected
from a mean of 15° (pre-operative) to 8° (post-operative). The
dorsiflexion angle of the hallux with reference to the metatarsal
averaged 24° (Table 4).

Complications. Seven patients had superficial wound dis-
charge that resolved completely by the time sutures were re-
moved, after antibiotic treatment and regular wound care. Two
patients developed ulcerations over the plantar wound, which
eventually healed with conservative treatment at four and six
weeks respectively. There were no deep-seated or late infec-
tions. There were no systemic complications.

Assessment of the sagittal alignment on the most recent AP ra-
diograph demonstrated that the five re-fusions had longer lesser
metatarsals compared to the first (Fig. 3). Painful plantar callosities
recurred in seven feet. Two feet had painless callosity recurrence.

Re-operation was performed in three patients with non-union
of the 1st MTP joint arthrodesis. Successful radiological fusion
was achieved in them.

Hoffmann in 1912 first reported the resection of MT heads and
necks to correct the toes and high arch. He excised the MT heads
through a plantar transverse incision just proximal to the web
spaces. He encouraged a generous resection of the MT necks.
Clayton introduced the concept of forefoot resection arthroplas-
ty in rheumatoid arthritis in 1963. He used the dorsal incision
to remove the MT heads and the bases of the proximal phalanx.
© GMN

The rationale was to decrease high foot pressures and thereby to
relieve pain. At final follow-up, subjective outcomes were simi-
lar in both groups (Hoffmann and Clayton groups), except for a
high rate of early recovery, functional stability, cosmetic results
in Hoffmann group (Table 1). Seven (43.75%) of the 16 patients
treated in the Clayton group required additional wound care, had
comparatively painful recovery at an average follow-up of 4.3
months. The result of surgery is good but the psychological and
cosmetic results were better in the Hoffmann group.

In this study, we routinely resected all the lesser metatarsal
heads and done arthrodesis of 1 MTP. Excision of individual
symptomatic heads leads to transfer metatarsalgia and thus to
worse results than excision of all four and to more operations.
Instead of resecting the metatarsal heads, the Stainsby opera-
tion resects the base of the proximal phalanges and repositions
the dislocated plantar plate beneath the metatarsal heads [13,14].
Mann and Schakel found no difference in outcome comparing,
retrospectively, a small series of patients in whom resection of
the MT heads was combined with removal of the base of the
proximal phalanges with a later group in whom only the MT
head was resected. However, the cosmetic appearance was more
pleasing in the latter group. Complete resection of the proximal
phalanges is reported to result in a high rate of recurrent defor-
mity, weakened strength in the push-off phase of walking, less
satisfaction and less relief of pain. Several incisional approaches
have been used, including a transverse or elliptical incision and
a dorsal transverse incision. A plantar approach allows the re-
moval of plantar calluses and bursae and offers easy access to
the MT heads. Closing the skin after elliptical excision relocates
adequate skin and the plantar fat pad beneath the MT shafts.
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Fig. 3. Assessment of the sagittal alignment on the most recent
AP radiograph

The goal is to realign the lesser MTP joints, most importantly
in the sagittal plane to relocate the plantar plate and the plantar fat
pad beneath the MT shafts. Ensuring that the toes are not pulled
back into a claw toe position through lengthening, transfer or sever-
ing of the tendons and the use of K-wire fixation post-operatively
contributes to maintain this repositioning. The optimal amount of
bone that should be resected remains debatable but depends on the
magnitude of overlap of the proximal phalanx on the MT head and
whether the extensor tendons are severed. Conservative resection,
being the minimal amount of bone needed to decompress the joint,
and threaded K-wires are associated with improved contact area,
increased weight distribution through the lesser toes and improved
clinical rating score. The MT bone should be cut in such a fashion
that the plantar aspect of the distal stump is oriented parallel to the
weight-bearing surface of the foot, to minimize the risk of a promi-
nent surface. The length of the lesser MTs is related to the length of
the second MT and the fourth and the fifth MTs being progressively
shorter in order to leave a smooth arc of resection.

The surgical plantar approach was well tolerated, even 20 or
more years after the operation (based on published reports) [9].
The plantar approach allowed us to reposition the fat pad under-
neath the excised metatarsal ends. We observed that the plantar
approach for excision of the metatarsal heads allows dermodesis
thereby bringing the toes down to the ground for more even dis-
tribution of weight transfer when walking. As a result, the first
MT may have reduced concentration of load.
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However, management of the first MTP joint is controversial.
Resection, arthrodesis, or silastic arthroplasty are the commonly
used methods. Others, such as Bass et al and Kadambande et al,
advocate strongly for a primary arthrodesis of the MTP I joint
due to increased stability of the MTP I joint and weightbear-
ing possibility plus increased protection of the lesser toes after
reconstructive surgery [13,15]. These authors noticed no dete-
rioration of results with time and no recurrence of deformities
in lesser toes. In contrast, others support a combined osteotomy
and soft tissue reconstruction and have had good results with
that [13,15,16]. In the authors’ experience, a mere osteotomy
and soft tissue reconstruction should be limited to mild HV
angles of less than 40 degrees with good redressing intraopera-
tively. However, in cases of severe joint deviations of 40 degrees
or more of the HV angle, the authors suggest, with regard to the
current results, primary arthrodesis of the MTP I joint in order to
avoid deformity relapse [17-21]. This opinion aligns with Bass
et al and Whitt et al, who used a primary fusion technique for all
HV in forefoot deformity surgery [22-26].

We owe the good outcome to the metatarsal length harmoniza-
tion, stabilization of the 1st MTP joint with successful reloading
of the first ray, maintaining the normal cascade of the transverse
metatarsal arch, shaping the resected MT necks with no remnant
bony spike, adequate closure of the plantar or dorsal skin inci-
sions and delayed post-operative weight bearing [27-32].

Conclusion. The operation combining fusion of the first MTP
joint with lesser metatarsal head excision results in excellent
pain relief, improved cosmesis, and more comfort with footwear
at an average follow up of 3 years. Fusion of the first MTPJ
prevents further deformities of the toes by acting as a strut and
loading in the correct axis. A plantar approach allows to per-
form the excision arthroplasty and dermodesis of plantar fascia,
thereby improving function of the toes and even distribution of
weight. Hoffman and Clayton procedures are optimal methods
over others. However, Hoffman (plantar approach) serves to be
more convenient resulting in early recovery, adequate functional
stability, rehabilitation and better cosmetic results.
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SUMMARY

SUBJECTIVE AND CLINICAL OUTCOMES OF SUR-
GERY FOR CORRECTION OF RHEUMATOID FORE-
FOOT DEFORMITIES

'Abdul Basith Sh., !Makinyan L., 'Wessam A.,
ZAirapetov G., 3Aude F., 'Shindiev K.

!Peoples’ Friendship University of Russia, Moscow, Department
of Traumatology and Orthopedics; Stavropol State Medical
University, Department of Traumatology and Orthopedics, 3City
Clinical Hospital Ne 31, Moscow, Russia

Hoffmann-Clayton procedures appears to be promising surgi-
cal treatment in severe rtheumatoid forefoot deformities. It has
been reported that 80% to 90% of foot deformities in adults
are due to rheumatoid arthritis. Despite of various surgical ap-
proaches, early functional and cosmetic results have been the
greatest concern among patients. Thus, optimal surgical ap-
proach in correction of severe rheumatoid forefoot deformities
is of vital importance for better subjective and clinical results.

Clinical study was conducted on 56 painful chronic rheuma-
toid foot who were treated by arthrodesis of 1st metatarsophalange-
al (MTP) and lesser metatarsal head resections. They were divided
into 2 groups based on surgical approach in lesser metatarsal head
resections. 1st group had 25 feet with dorsal approach (Clayton)
and 2nd group — 31 feet with plantar approach (Hoffmann).

Subjective and clinical outcomes were evaluated in both
groups. The mean post-operative AOFAS scores were 67.82
(range: 32 — 82) and mean post-operative Foot Function Index
(FFI) was 0.51 (range: 0.23 to 0.63) in both groups. Eighty sev-
en percent (48/56 feet) reported early pain relief, improved cos-
metic appearance, and improved footwear comfort in Hoffmann
group. The mean hallux valgus angles improved from 37 to 15
degrees and the Ist intermetatarsal angle from 17 to 8 degrees
in both groups. Four feet had non-union of the 1st MTP joint
arthrodesis and three among them were re-operated.

Hoffmann and Clayton procedures are optimal methods for
excision arthroplasty of lesser metatarsal heads. However, Hoft-
mann (plantar approach) serves to be more convenient resulting
in early recovery, adequate functional stability, rehabilitation
and better cosmetic results.
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PE3IOME

CYBBEKTUBHBIE U KJIMHAYECKHE UCXO/bI XH-
PYPTMUECKHX JIOCTYIOB IIPA KOPPEKIINYU PEB-
MATOHIHBIX JE®OPMALWI HNEPEJHETO OTIE-
JIA CTOIBI

'A6nya Bacurx II.X., '"Makunsin JLT., '3aanan B.M.,
2Aiipaneros IA., *Ayne @.C., 'Iunaues K.A.

"Poccutickutl ynusepcumem Opyscowl Hapooos, kapedpa mpas-
mamonoeuu u opmoneduu, Mockea, *Cmaspononsckuil 2ocy-
0apcmeentvill MeOUYUHCKULL yHusepcumem, Kageopa mpasma-
monozuu u opmoneduu; lopodckas kaunuueckas 6onbHUYa No
31, Mockea, Poccus

KinHnueckoe MccieoBaHbl 56 MAllMEHTOB ¢ XPOHHYECKUM
PEBMATOM/HBIM apTPOJIE30M CTOIIBI, KOTOPBIM BBIIIOJIHSUIH ap-
Tpone3 1-if mmocHedananroBoit (MTP) n pesexnuro TonoBKH
MaJIOi TUTIOCHEBOH KocTH. [lammeHTHI OBUIM paszenieHbl Ha 2
IPYMNIbl B 3aBUCHMOCTH OT XHPYPIUYECKOTO JIOCTYyIa HPH pe-
3€KIIMH TOJIOBKH MaJIOH IUTFOCHEBOH kocTu. B I rpymme 6bu10 25
cton ¢ popcanbHbM noctymoM (Clayton), a Bo Il rpymme - 31
cTona ¢ nmofgomBeHHBIM HoctynoM (Hoffmann).

CyObeKTHBHBIC W KIMHUYECKUE HCXOIbl OLCHHBAJIUCH B
obenx rpymnmnax. CpemHmil MOCIEONEPANMOHHBIA Oalil 1Mo
mkane AOFAS cocraBun 67,82 (nuamaszon: 32—-82), cpenHuit
nocieonepannoHHed wHAeKe QyHkuuu ctomsl (FFI) - 0,51
(mnamason: 0,23-0,63) B obeux rpymmax. 48 (87%) Gomb-
HEIX (48/56 ctom) Il rpynmel coodurmnm o paHHEM obierde-
HUU OOJNH, yIydIIeHHH BHEIIHEro BHIA U KoMdopra oOyBH.
Cpennue yriabsl BanbryCHOH aedopmanuu OONBIIOTO Maiblla
cTomnbl ynydmuiuck ¢ 37° qo 15° a yron I MeXIIFOCHEBOTO
cycrasa ¢ 17° 1o 8° B 06enx rpymnmax. YeTspe CTONBI HMEITH
HecpameHnne aprpozaesa | cyctaa MTP u Tpu u3 HUX ObLTH
POOTIEPUPOBAHBI OBTOPHO.

Iponenypsr Hoffmann-Clayton - onTumanbHble METOIBI DKC-
LIM3MOHHOTO YHIAOMPOTE3UPOBAHMS TOJIOBOK MAJIBIX ITFOCHEBBIX
xocreil. Tem He menee, meton Hoffmann (momomBenHsIil 10-
cTyn) Oonee ymoOeH, YTO MPUBOIAHUT K PaHHEMY BBI3IOPOBIIE-
HUIO, aJIeKBaTHON (YHKIIMOHAIBHON CTaOMIBHOCTH, peaduin-
TalUM M JIYYIIHM KOCMETHYECKUM PE3yJIbTaTaM.
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