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Abstract

Background. Despite the evolution of the surgical technique, sometimes patients complain of dissatisfaction even though
the objective post-operative parameters do not demonstrate obvious complications.

The aim of the study — to evaluate psychological implications for post-operative pain perception after hallux valgus surgery
in patients who had already undergone contralateral foot surgery.

Methods. The study included 42 patients treated with percutaneous surgery for bilateral hallux valgus in two different
time periods (40 females and 2 males; mean-age at the 1st surgery — 55.7 years; mean-age at the 2" surgery — 56.7 years).
All patients were administered a visual analog scale (VAS) one week after surgery to judge post-operative pain. Each
of them was evaluated clinically to assess post-operative convalescence. The patients were randomly divided into
2 groups: in group A, patients have not received further indications about post-operative pain in contralateral surgery;
in group B, patients have been informed that post-operative pain would have been worse in contralateral surgery.
Both groups received the same anesthesiological and pharmacological support in the peri-operative period.

Results. The VAS pain score was 1.03 and 1.55 after first surgery; 4.57 and 0.5 after second surgery for group A and
group B, respectively. All statistical analysis was performed using the SPSS software (SPSS Inc., Chicago, IL., USA).
All patients reported no pain 7 days after surgery. No significant clinical variation was reported.

Conclusion. We observed the great importance of psychological implications for pain perception in patients undergoing
foot surgery. The role of a surgeon is related not only to technical skills, but it is also conditioned by their ability to drive
patients’ individual perception of post-operative outcome.
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Pecdepar

AxkmyansHocmes. HecMOTpsl Ha pas3BUTHE XUPYPIUUYECKON TEXHUKM, TALUMEHThI MHOTJA JKaJYIOTCS HA HEYIOBJIEeTBOPEH-
HOCTb CBOMM (U3MYECKUM COCTOSTHMEM, asKe eCiy 0ObeKTUBHbBIE MTOCTe0epalMiOHHbIe TTOKA3aTen He CBU/IeTeTbCTBYIOT
0 SIBHBIX OCJIOXKHEHUSIX.

Ilens uccnedoearus — OLEHUTH IICUXOIOTMYECKYE aCTIEKTbI BOCIIPUSITYSI 6OIU MOC/Ie XUPYPIUUECKOi KOPPEKIMYU BaIbryC-
HO¥ medbopMaly y manueHToB, KOTOPbIE Y)Ke IepeHecy onepalnio Ha KOHTpaIaTepaabHOIi CTOIIE.

Mamepuan u memodst. B vcciemoBaHue BOIUIO 42 MaIMeHTa, KOTOPHIM ObUIa BBITIOHEHA UYPECKOXKHAS KOPPEKINS BY-
CTOPOHHE BalbryCHOI AedopMalyi CTOIbI B pasHoe BpeMsi. Bcero 6pu10 40 sKeHIIMH U 2 MYKUMH; CpeIHUIT BO3PACT Ha
MOMEHT 1-Ji onepaiuu — 55,7 roma, Ha MOMEHT 2-ii orepanuu — 56,7 roga. Bece maieHTs uepes Hefeo Mocjie onepa-
MM 3aMOJTHSUTM BU3YaJIbHYI0 aHAJIOTOBYIO 1Kaay (BAI) st u3MepeHust MHTEHCUBHOCTU 60y, KaskapIit 13 HUX TTPOTIIeN
KIMHUYECKoe 06CIeoBaHme i OLIeHKH MOCIe0NnepaniOHHOTO BOCCTAHOB/eHMS. [TalieHThl ObUIM CTyYaifHbIM 06pa3om
paszeneHbl Ha IBe IPYIINbI. B rpyrimne A maiyeHTam He cOo6IIany HMKaKoil MHbopManyuy 06 MHTEHCMBHOCTM 60/M TIoCiie
oriepanyy Ha KOHTpaJaTepaibHOI cTore. B rpyrme B manmeHThbI 66U1M MPOMHGOPMUPOBAHBI O TOM, UTO 60Jb GYIET CUITbHEe
TOCJTe oTepanuy Ha KOHTpaaTepasbHOI cTore. [TalyeHThl 06eMx TPYIIIT IMOTyJYaIy ONMHAKOBOE aHECTE3MOIOTMYeCcKoe 1Mo-
cob6ue 1 papMaKoIOTMUeCKoe JeueHe B IIepuornepamoHHOM Iepuofe.

Pesynvmamest. OtieHka 605 o BAIII cocrasmia 1,03 u 1,55 mocie mepBoii onepatuu u 4,57 1 0,50 miocie BTOPOIt orepannn
B rpymax A u B coorBeTcTBeHHO. CTaTUCTUUECKMIT aHATU3 TTPOBOIMIICS C MCIIOb30BaHMEM ITPOrPAMMHOTO 0GecTieueHmst
SPSS (SPSS Inc., Chicago, IL, CIIIA). Bce marueHTbI yKa3aau Ha OTCYTCTBYE 6oy uepes 7 mHelt mocie onepanyy. O Kakux-
JIM60 CYNIeCTBEHHBIX KITVMHUYECKUX M3MEeHEeHUSIX He COOOIIaNI0Ch.

3akniouenue. TICUXOIOTUYECKME ACTIEKTHI BOCIIPUSITHS GOMM MAIMeHTaMM, ITepeHeCIIMMY OTIepalyio Ha CTOIe, UMEIOT
60sbIIIOE 3HAUEHMe. 3HAUMMOCTh XUpypra 06yCcaoB/IeHA He TOJbKO €ro TEXHUYECKMMU HABbIKAMM, HO ¥ BO3MOKHOCTBIO
BJIMSITH HA YO OBJIETBOPEHHOCTH MAI[MEHTOB pe3y/ibTaTaMy OllepaliIOHHOTO BMelIaTe/IbCTBa.

KitoueBblie cJioBa: BajbrycHas aedopmaiiys 60JbIIOTO Majiblia CToMb; hallux valgus; MaJoMHBa3UBHAasI XMPYPrus; OLleHKa
60mmu; BAIII; yIOBIE€TBOPEHHOCTH IMAl[iEeHTa.
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BACKGROUND

Hallux valgus is one of the most common chronic
foot complaints with a prevalence of 23% in adults
aged 18-65 years (CI: 16.3-29.6) and 35.7% in
elderly people aged over 65 years (CI: 29.5-42,0) [1].
Corrective surgery for hallux valgus is one of the most
frequently performed surgical procedures with more
than 150 surgical techniques but none of them has
proven its superiority over the other [2]. In the last
decades, percutaneous forefoot surgery has become
increasingly widespread, providing better outcomes
for patients, less post-operative pain, shorter
scar length and lower risk of infection and wound
complications [3].

Additional advantages of this surgical technique
also include faster post-operative recovery with
immediate full weight bearing [4, 5]. S.A. Isham
from the USA was the first surgeon who described
the percutaneous forefoot surgery, and then the
Spanish specialists Mariano de Prado and Pau Golano
exported it in Europe [6, 7]. The percutaneous surgical
treatment of hallux valgus involves several procedures,
and there is still no evidence to recommend one
minimally invasive technique over another [8].

Despite the evolution of the surgical technique,
sometimes patients complain of dissatisfaction even
though the objective post-operative parameters
do not demonstrate obvious complications. In this
study, we evaluate post-operative pain following
percutaneous hallux valgus correction and investigate
how psychological adaptation can influence individual
pain perception.

The aim of this study — to evaluate psychological
implications for post-operative pain perception after
hallux valgus surgery in patients who had already
undergone contralateral foot surgery.

METHODS

Between January 2014 and December 2016,42 patients
treated for percutaneous hallux valgus correction in
two different time periods were enrolled in the study.
For inclusion, the patients had to suffer from isolated
bilateral mild-to-moderate hallux valgus [9] with no
lateral toes deformity. Patients with a history of prior
or current chronic pain, neurological or psychiatric
disorders were excluded.

The surgery on the second foot was performed 3 to
6 months after the first one. The same percutaneous
surgical procedure was performed in all patients by the
same surgeon. They were randomly divided into two
groups: group A was not given any indications about
post-operative pain compared to the contralateral
foot; patients from group B were informed by the
surgeon that the pain would probably be worse than
in the previous surgery on contralateral foot. Both

groups received the same anesthesiological and
pharmacological support in the peri-operative period
(ankle bi-block with naropine 7.5% and mepivacaine
2.0% before surgery; acetaminophen 1000 mg twice
a day for seven days after surgery).

A week after second surgery, all patients were
administered the visual analog scale (VAS) to judge
post-operative pain, and each of them was evaluated
clinically to monitor post-operative convalescence at
one and at two weeks.

Surgical technique

The patient was placed on the operating table in the
supine position. The foot was prepped and draped in a
standard aseptic manner.

A small 2-3 mm incision was made on the medial
aspect of the first metatarsal. Under image intensifier
control, a toothpaste-like mixture of bone and blood
was removed using a wedge burr (exostosectomy).
The distal osteotomy (subcapital — proximally to
sesamoid bones) according to the Bosch technique [10]
was then performed through the same incision, so as to
allow lateral movement of the metatarsal head (WOS,
i.e. without osteosynthesis) [11]. Through a lateral
dorsal small incision the release of the tendon of the
muscle abductor of the hallux was finally performed.
A functional dressing completed the surgical act,
keeping the foot in its correct position because no
internal fixation was performed. A final visualization
under fluoroscopy confirmed the right correction.

Specific measures have been taken to limit
tissue damage according to current literature.
The blades used (attached to Beaver-type handles)
were sufficiently thin to guarantee high precision
incisions without damaging vessels, nerves or skin [5].
In addition the low-speed high-torque motor system
used in conjunction with cooled irrigation fluid and
discontinuous activations reduced the temperature
and the risk of thermal injury and necrosis [12]
while using the burrs.These procedures finally take
advantage of mini image intensifiers which are easy
to handle and provide extremely accurate images
by emitting radiation doses that are 10 to 100 times
lower than those provided by the conventional
image [5].

Post-operative management

In the immediate post-operative period, the patients
received written instructions aimed at the adequate
management of pain and local edema. The instructions
included specific drugs, forced rest, full weight bearing
in a flat stiff shoe and thromboembolic prophylaxis.
At one and two weeks, the same surgeon assessed
the patient clinically and radiologically, noting
a good hallux valgus correction in all cases. No major
complications were observed in our series.
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Statistical analysis

The statistical analysis was carried out using
the SPSS software (SPSS Inc., Chicago, IL., USA).
The VAS pain perception score was used as an
outcome measure. To compare the outcome measure
between groups A and B, we calculated changes from
baseline as the percentage of variation {[(follow-up
value/ baseline value) - 100] - 100}. After calculating
changes from baseline, we repeatedly compared
the results of group A and group B (difference of
differences) through the Mann-Whitney U test.
Throughout the statistical analysis, the significance
level was set at 0.05.

RESULTS

The mean age of patients at the time of first
surgery was 55.7 years and at the time of the second
surgery — 56.7 years. Among 42 patients, there were
40 female and 2 male patients. The average VAS pain
score was 1.03 (0.92 SD) and 1.55 (0.50 SD) after
first surgery; 4.57 (2.09 SD) and 0.50 (0.62 SD) after
second surgery for group A and group B, respectively.
All patients reported no pain 7 days after surgery. These
results showasignificant difference (p < 0.00001)inpain
perception compared to the preliminary information
obtained during the pre-operative assessment.

DISCUSSION

The ability to objectively measure pain is an
important component of health care, as it determines
the effectiveness of medical interventions. The Visual
Analog Scale (VAS) was found to be accurate, valid,
reliable and reproducible [13], and therefore it was
chosen as the outcome measure in our study.

The relationship between a painful stimulus and
pain perception is not linear as pain is modulated
by individual emotional processes [14]. Affective
modulation of pain is currently known in the
literature: unpleasant emotions tend to increase the
perception of the painful stimulus, differently from
neutral or positive emotions [15, 16, 17, 18].

Memory also plays an important role in pain
modulation. The researchers have found that
a subject repeatedly exposed to pain develops
a branched neural network for painful memories
[19] and that activating pain projects in memory
increases the pain perception of subsequent painful
stimuli, compared to neutral information [20].

Thus, the pain perception is sensitive to various
mental processes, such as someone’s feelings and
beliefs about pain, and it is not driven solely by
harmful impact. More specifically, expectation seems
to be one of the basic mechanisms in the cognitive
modulation of pain [21].

The results of our study show a significant
difference in pain perception compared to the

preliminary information obtained during the pre-
operative assessment. This highlights how the
concepts widely described in the literature are useful
for the more specific management of post-operative
pain in percutaneous hallux valgus correction.

In fact, the surgeon must not only take care
of the technical practical part of the surgical
operation, but also try to understand the patient’s
expectations and guide the perception of the post-
operative outcome.

In this regard, it should be emphasized that it is
essential to discuss expectations with the patient
prior to surgery, as expectations themselves are the
best predictors of post-operative satisfaction [22].
Failure to understand expectations leads to patient
dissatisfaction [23]. This is particularly true in
hallux valgus correction surgery: a high percentage
(25-33%) of patients remain dissatisfied at follow-
up, even if there is a functional improvement [24].
A thorough interview should be conducted with the
patientalsotoevaluate the psychological component
and specific personality traits. In fact, research
suggests that a patient’s subjective outcome after
surgery may be influenced by certain individual
personality profiles [25, 26, 27, 28]. Specifically,
R. Radl et al. have shown that patients who, in the
pre-operative time, had atypical traits (aggressive,
impulsive or worried) were not completely satisfied
even when faced with an objectively corrected
hallux valgus deformity [29].

Study limitations

We recognize that this study has some shortcomings.
Firstly, the follow-up period is very short (only 2
weeks); despite this, we think that 2nd week is a
crucial period in the patient’s perception of the overall
outcome. Secondly, although we consider these
results to be statistically significant, we believe that
the study group is quite small. Therefore, we stress
the need for further studies that would confirm the
role of psychology in the surgery outcome and in the
perception of pain.

CONCLUSION

The patients examined in our study, although
presenting a memory of the pain developed following
the first surgery, seem to be influenced by the
indications of the surgeon provided preoperatively,
which evidently influence their expectations and
psychological aspect. Thus, not only the surgical
procedure, but also information and dialogue with
the patient are priorities in this type of treatment to
achieve excellent post-operative satisfaction. This
approach is useful in all cases, but it is recommended
for psychologically fragile patients or for those with
specific personality traits.
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JOITOJIHUTEJIbHASL THOOPMAITUA

3aseneHHblii 6K1a0 a8MOpPoe

BowHdu JI. — KOHIENIMs U OU3aiiH UCCIeI0BaHusI, c60p
JAaHHbIX.

Ommonenno K. — HanucaHue U pegakTUPOBaHMe TEKCTa
pyKommcH, cO0p JAaHHBIX.

IDhicynuaru IT. — c60p JaHHBIX.

BoxOu P. — KOHIIENUMSI M AU3aiiH UCCIeqoBaHusI, c60p
OaHHbIX.

IDwcynuanu JI. — KOHUENUMS U Ou3aliH UCCAedOBaHMUS,
MMOMCK M aHalIMU3 IyOGMMKaluii, cTaTUCTIecKass o0paboTka
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PYKOIIMCY CTaTbit. Bce aBTOPBI COTVIACHBI HECTM OTBETCTBEH-
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sKalllee pacCMOTPeHMe U pellieHe BCeX BO3MOKHbBIX BOIIPO-
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yacTu paboThI.
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UnpopmuposarnHoe coanacue Ha nyoauKayuo. ABTOpbI
MOJIYYMITM TIMChbMEHHOE COIlacie MMalieHTOB Ha yJyacTue
B MICCJT@IOBAHMM U TTYOIMKAIINIO PE3Y/IbTATOB.

9. Coughlin M.]. Hallux valgus. J Bone Joint Surg Am.
1996;78(6):932-966.

10.Bosch P., Wanke S., Legenstein R. Hallux valgus
correction by the method of Bosch: a new technique
with a seven-to-ten-year follow-up. Foot Ankle Clin.
2000;5(3):485-498, v-vi.

11. Lucattelli G., Carcangiu A., Di Vavo I. WOS: a new
technique for percutaneous correction of hallux valgus.
Clinical and radiographical results in 324 consecutive
patients. In: Academy Hall G; Volume: Foot and Ankle
Posters. Las Vegas: American Academy of Orthopaedic
Surgeon; 2015. p. 206-225.

12.Robinson D., Heller E., Yassin M. Comparing
the Temperature Effect of Dedicated Minimally
Invasive Motor System to the Discontinuous Use of
Rotatory Burrs in the Correction of Hallux Valgus.
Foot Ankle Spec. 2020;13(6):478-487. https://
doi.org/10.1177/1938640019890225.

13. Scott J., Huskisson E.C. Graphic representation of pain.
Pain. 1976;2(2):175-184.

14. Rhudy J.L., DelVentura J.L., Terry E.L., Bartley E.J.,
Olech E., Palit S. et al. Emotional modulation of pain and
spinal nociception in fibromyalgia. Pain. 2013;154(7):
1045-1056. https://doi.org/10.1016/j.pain.2013.03.025.

15. Meagher M.W., Arnau R.C., Rhudy J].L. Pain and
emotion: effects of affective picture modulation.
Psychosom  Med. 2001;63(1):79-90.  https://
doi.org/10.1097/00006842-200101000-00010.

16. de Wied M., Verbaten M.N. Affective pictures processing,
attention, and pain tolerance. Pain. 2001;90(1-2):163-
172. https://doi.org/10.1016/50304-3959(00)00400-0.

17. Rhudy J.L., Williams A.E., McCabe K.M., Nguyen M.A.,
Rambo P. Affective modulation of nociception at spinal
and supraspinal levels. Psychophysiology. 2005;42(5):579-
587. https://doi.org/10.1111/j.1469-8986.2005.00313.x.

TPABMATONOINA U OPTONEANA POCCMU / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA

2025;31(3) 5



KINHUYECKWME MCCNEOOBAHWSA / CLINICAL STUDIES

18.

19.

20.

21.

22.

23.

Rhudy J.L., Williams A.E., McCabe K.M., Russell J.L.,
Maynard L.J. Emotional control of nociceptive reactions
(ECON): do affective valence and arousal play a role?
Pain. 2008;136(3):250-261. https://doi.org/10.1016/j.
pain.2007.06.031.

Weiss T., Miltner W.H., Dillmann J. The influence
of semantic priming on event-related potentials to
painful laser-heat stimuli in migraine patients. Neurosci
Lett.  2003;340(2):135-138.  https://doi.org/10.1016/
$0304-3940(03)00103-4.

Swannell E.R., Brown C.A., Jones A.K., Brown R.].
Some Words Hurt More Than Others: Semantic
Activation of Pain Concepts in Memory and Subsequent
Experiences of Pain. J Pain. 2016;17(3):336-349. https://
doi.org/10.1016/j.jpain.2015.11.004.

Wiech K., Ploner M., Tracey I. Neurocognitive aspects of
pain perception. Trends Cogn Sci. 2008;12(8):306-313.
https://doi.org/10.1016/j.tics.2008.05.005.

Hsieh M.O., Kagle J].D. Understanding patient
satisfaction and dissatisfaction with health care. Health
Soc Work. 1991;16(4):281-290. https://doi.org/10.1093/
hsw/16.4.281.

Iversen M.D., Daltroy L.H., Fossel A.H., Katz J].N.
The prognostic importance of patient pre-operative
expectations of surgery for lumbar spinal stenosis.
Patient Educ Couns. 1998;34(2):169-178. https://
doi.org/10.1016/50738-3991(97)00109-2.

Authors’ information

> Luca Giuliani
Adress: Piazzale Aldo Moro 5, Italy, CAP: 00185, Rome
https://orcid.org/0009-0000-2877-3169

e-mail: lucagiuliani92 @virgilio.it
Lucia Bondi
e-mail: L.bondi@libero.it

Carlo Ottonello
e-mail: carlo.ottonello@gmail.com

Paolo Giuliani
e-mail: dott.paologiuliani@libero.it

Rosaria Bondi
e-mail: dr.bondi.rosaria@gmail.com

24.

25.

26.

27.

28.

29.

Tai C.C., Ridgeway S., Ramachandran M., Ng V.A.,
Devic N., Singh D. Patient expectations for hallux valgus
surgery. | Orthop Surg (Hong Kong). 2008;16(1):91-95.
https://doi.org/10.1177/230949900801600121.

Hagg O., Fritzell P., Ekselius L., Nordwall A. Predictors
of outcome in fusion surgery for chronic low back
pain. A report from the Swedish Lumbar Spine Study.
Eur Spine J. 2003;12(1):22-33. https://doi.org/10.1007/
$00586-002-0465-z.

Wiltse L.L, Rocchio P.D. Preoperative psychological
tests as predictors of success of chemonucleolysis in the
treatment of the low-back syndrome. J Bone Joint Surg
Am. 1975;57(4):478-483.

Straub T.A. Endoscopic carpal tunnel release: a
prospective analysis of factors associated with
unsatisfactory results. Arthroscopy. 1999;15(3):269-274.
https://doi.org/10.1016/50749-8063(99)70033-2.
Tandon V., Campbell F., Ross E.R. Posterior lumbar
interbody fusion. Association between disability
and psychological disturbance in noncompensation
patients. Spine (Phila Pa 1976). 1999;24(17):1833-1838.
https://doi.org/10.1097/00007632-199909010-00013.
Radl R., Leithner A., Zacherl M., Lackner U., Egger J.,
Windhager R. The influence of personality traits on
the subjective outcome of operative hallux valgus
correction. Int Orthop. 2004;28(5):303-306. https://
doi.org/10.1007/s00264-004-0574-x.

CeedeHus 06 agmopax

> Jlyka xcynuaru
Anpec: Piazzale Aldo Moro 5, Italy, CAP: 00185, Rome
https://orcid.org/0009-0000-2877-3169

e-mail: lucagiuliani92 @virgilio.it
Jlyuus BoHdu
e-mail: l.bondi@libero.it

Kapno Ommonenno
e-mail: carlo.ottonello@gmail.com

Haono Dcynuanu
e-mail: dott.paologiuliani@libero.it

Po3zapus boxdu
e-mail: dr.bondi.rosaria@gmail.com

2025;31(3)

TPABMATONOINA N OPTOMNEAMNA POCCMWN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



