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Abstract

Background: Hammertoe deformities can seriously affect activity level and footwear. The use of prescription, mood-
altering medications is very common, with some estimates as high as 25% of the population. Mood disorders, especially
depression, negatively affect the results of medical and operative treatments. This study assessed the relationship of mood-
altering medication use with the outcomes and complications of operative reconstruction of hammertoes.

Methods: Data were prospectively collected from |16 patients who underwent hammertoe reconstruction, including
demographic information, medical history, the use of mood-altering psychotropic medications (antidepressants, anxiolytics,
hypnotics, and mood stabilizers), and postoperative complications. Preoperative patient-reported outcomes were measured
using the visual analog scale (VAS) for pain and Short Form Health Survey (SF-36), which were repeated at | -year follow-up.
Results: A total of 36.2% of patients were taking psychotropic medications. Medication and nonmedication groups had similar
pain VAS and SF-36 Physical Component Summary (PCS) scores before and after surgery. Compared with nonmedication patients,
patients on psychotropic medications had significantly lower SF-36 Mental Component Summary (MCS) scores preoperatively
(P = .001) and postoperatively (P = .006), but no significant difference in the change in MCS (AMCS) from preoperative to post-
operative. Psychotropic medication use was associated with superficial wound infections (P = .048), but not other complications.
Conclusions: Patients taking psychotropic medications were equally likely to benefit from forefoot reconstruction as
nonmedication patients. Preoperative and postoperative PCS and VAS were not significantly different between medication
and nonmedication groups. Although the medication group had lower absolute MCS, they reported the same magnitude of
improvement in MCS (AMCS) as the nonmedication group.

Level of Evidence: Level ll, prospective cohort study.
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disease.>10-12:17:24.26.31 There g also an association with

decreased access to care and difficulty in expressing somatic
symptoms, which can lead to delayed diagnosis and treat-
ment.!” These patients are more likely to experience side
effects from medicine or anesthesia and have a higher rate
of comorbid conditions such as hypertension, diabetes, obe-
sity, and hyperlipidemia, which can lead to procedures and
postoperative care that is more complicated.® Despite these
findings, there have been few studies examining the effect of
psychiatric and mood disorders in patients with foot and
ankle conditions, a group that has reported to have increased
rates of psychiatric comorbidity.*®

Hammertoe deformities may be associated with mood
disorders or psychiatric conditions because of the link to
chronic pain.”® Malaligned toes and metatarsophalangeal
joints can cause pain due to synovitis, swelling, and pressure
lesions. In a sensate patient, pressure of the deformities may
cause plantar callus, dorsal corns, and overlapping digits. In
patients with neuropathy, the patient is at risk for ulcer for-
mation. These problems can cause issues with footwear,
ability to exercise, and even restrict activities of daily living,
and as a result, like many musculoskeletal conditions, may
influence emotional health. When nonoperative measures
fail to resolve the pain,’ operative correction may be pursued
to improve physical pain and function. Although operative
correction of these deformities has proven successful in
relieving pain,?’ there is a relatively high complication rate
reported in the literature, ranging from 20% to 55%.'-%21-2
The purpose of this study was to explore the possible asso-
ciation of psychotropic medication use in patients with ham-
mertoe deformities, on the demographics, comorbidities,
patient-reported outcomes, including the perception of pain,
and complications related to operative reconstruction of
hammertoe deformities.

Methods

A prospective cohort study was conducted on all patients
who underwent operative correction of hammertoe defor-
mity of 1 or more toes at 2 institutions between January 1,
2015, and September 1, 2018. Patients who underwent con-
comitant procedures for other deformities were excluded.
Demographic data, including age, sex, and affected toes,
were collected at each patient’s preoperative clinic visit. The
use of psychotropic medications, specifically antidepres-
sants and others (anxiolytics, hypnotics, and mood stabili-
zers), was also documented at this time. Informed consent
was received from all participants. Patients were surveyed
regarding their past medical history, and the following
comorbidities were recorded: smoking history, blood thinner
use (including aspirin, warfarin, and antiplatelet agents),
rheumatoid arthritis, diabetes mellitus, peripheral arterial
disease, chronic obstructive pulmonary disease, coronary
artery disease, and osteoporosis. A preoperative visual ana-
log scale (VAS) to assess pain and Short Form-36 Health
Survey (SF-36) Physical and Mental Component Summary

scores to assess function (PCS and MCS, respectively) were
recorded for all patients.

Surgical Technique

Two foot and ankle fellowship—trained orthopedic surgeons
performed the surgeries. For patients who had failed an ade-
quate trial of nonoperative management of their hammertoe
deformity, reconstruction always included proximal inter-
phalangeal (PIP) arthroplasty, resecting both sides of the PIP
joint with an electric micro-saw, and flexor tenotomy at the
level of the resection. The PIP joint was stabilized with
smooth 0.045 and 0.035 wires. Persistent extension of the
MTP joint was addressed first with extensor tendon length-
ening, followed by extensive MTP capsulotomy as needed.
For severe deformities, additional procedures were per-
formed commensurate to the required correction, including
amodified Weil distal metatarsal osteotomy, reconstructions
of the plantar plate, collateral ligaments and capsular repair,
and, if needed, flexor digitorum longus tendon transfer to the
extensor hood on the side of the residual deformity. Per-
formed procedures were collected. Following surgery,
patients were allowed progressive weightbearing in a post-
operative shoe. Sutures were removed at 2 weeks. At 6
weeks, the Kirschner wires were removed, and patients were
instructed to continue full weightbearing in the surgical shoe
another 2 weeks prior to gradually transitioning to wide or
open-toed shoes.

Patients were followed at regular intervals to assess for
postoperative complications, including wound infections
requiring antibiotics, deep vein thrombosis, recurrence of
the deformity, and the need for revision surgery (any reo-
peration performed on the deformity, excluding incision and
drainage for infection). All patients were followed at 1 year
postoperatively and were readministered the VAS pain
scale, and the SF-36 PCS and MCS scores. At least 1 year
of patient-reported survey data were collected on 107 of 116
patients (92.2% response rate). Change in patient-reported
outcome (A) metrics were calculated by subtracting preo-
perative results from postoperative results. Patients were
divided into groups based on whether they were preopera-
tively taking 1 or more psychotropic medications (MED) or
not (NON-MED).

A total of 116 patients were identified who underwent sur-
gery for hammertoe deformity and enrolled in this study. Com-
parison of demographics and comorbidities between the
medication group and the nonmedication group are pre-
sented in Table 1. The average age of patients in the study was
63.2 + 11.5, and 85.3% were female. Patients in the MED
group were more likely to be concurrently taking blood thin-
ners than patients in the NON-MED group (P = .040). No
other significant associations were found between psycho-
tropic medication use and the other baseline characteristics.
A comparison of type of procedure performed (operative
techniques noted in Methods) also detected no differences
between groups.
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Table . Baseline and Procedural Characteristics.?
Psychotropic Medication Use
MED
Total NON-MED (n = 74) (n =42) P Value
Female 99 (85.3) 65 (87.8) 34 (81.0) 4
Age, mean + SD 632 + II.5 622 + 129 65.0 + 83 .16
Number of toes operated .30
| 36 (31.0) 19 (25.7) 17 (40.5)
2 33 (28.5) 23 (31.1) 10 (23.8)
3 14 (12.1) 11 (14.9) 3(7.1)
4 23 (19.8) 16 (21.6) 7 (16.7)
5 or more 10 (8.6) 5 (6.8) 5(11.9)
Smoker .30
Current 4 (3.5) 2(2.7) 2 (4.8)
Former 13 (11.2) 6 (8.1) 7 (16.7)
Never 99 (85.3) 66 (89.2) 33 (78.6)
Blood thinners 26 (22.4) 12 (16.2) 14 (33.3) 040
RA 16 (13.8) 7 (9.5) 9 (21.4) .09
Diabetes 9(7.8) 6 (8.1) 3(7.1) 53
Peripheral arterial disease 2(1.7) 2(2.7) 0 (0.0) 534
COPD 8 (6.9) 3 (4.1) 5(11.9) 14
Coronary artery disease I'1(9.5) 5 (6.8) 6 (14.3) .20
Osteoporosis 18 (15.5) 9 (12.2) 9 (214 .20
Procedural characteristics
PIP arthroplasty 108 (145.9) 69 (93.2) 39 (92.9) >.99
Flexor to extensor transfer 30 (40.5) 18 (24.3) 12 (28.6) .62
Extensor transfer 13 (17.6) 8 (10.8) 5(11.9) >99
Extensor lengthening 78 (105.4) 52 (70.3) 26 (61.9) 36
Flexor transfer 45 (60.8) 27 (36.5) 18 (42.9) .50
Flexor tenotomy 24 (32.4) 16 (21.6) 8 (19.0) 74
Weil osteotomy 43 (58.1) 32 (43.2) 11 (26.2) .07
Plantar plate repair 29 (39.2) 21 (28.4) 8 (19.0) 27
MTP joint capsulotomy 85 (114.9) 56 (75.7) 29 (69.0) 44
Abbreviations: COPD, chronic obstructive pulmonary disease; MTP, metatarsophalangeal; PIP, proximal interphalangeal; RA, rheumatoid arthritis.
?Unless otherwise noted, values are n (%).
*Statistical significance (P < .05).
Statistical Analysis Table 2. Outcomes.
Data were summarized by the psychiatric medication use. Con- Psychotropic Medication
tinuous variables were presented as mean, with standard devia- Use
tions. Categorical dgta were presented as frequency and NON-MED, MED,
percentage. The Shapiro-Wilk test was used to assess normal- Total Mean + SD Mean + SD P
ity. Demographics, baseline clinical measurements and out- Mean i’SD (n = 74) (h=42) Value
comes were compared between the groups using Student #
test to compare the means of the continuous variables and Fisher ~ VAS )
exact test / Pearson chi-square test to compare the rates of the Preoperative 44 + 28 43 +£29 461+26 .53
categorical variables. We inferred statistical significance if the Postoperative  |.6 & 2.2 15+ 2] |8 +23 .53
. ) . . A VAS -28 +30 -28+29 -26+ 31 .76
computed 2-sided P value is <.05. Data analysis was performed  pcg
using JMP, version 14.3 (SAS Institute Inc, Cary, NC). Preoperative 59.6 + 23.4 62.5 + 232 54.6 + 232 .08
Postoperative 704 + 229 73.1 + 21.5 654 + 249 .12
A PCS 10.8 + 21.1 107 + 19.0 Il.1 + 248 .93
Results McS .
Preoperative 80.9 + 16.6 855 + 13.1 729 + 19.0 .00I*
Patient-reported outcome measures are presented in Table 2, Postoperative 84.3 + 149 87.5 + |1.8 78.1 + 18.2 .006*
A MCS 31 + 137 20+ 128 53 + 152 .25

comparing the preoperative scores, the postoperative scores,
and the change from preoperative to postoperative between
the medication (MED) and nonmedication (NON-MED)

Abbreviations: MCS, Mental Component Summary; PCS, Physical Compo-
nent Summary; VAS, visual analog scale.
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Figure |. A comparison of preoperative, postoperative, and A
(calculated as postoperative minus preoperative) MCS values
between patients taking psychotropic medications (MED) and
those who are not (NON-MED).

groups. When comparing the preoperative VAS scores, the
postoperative VAS scores, or the change in the VAS scores
(A VAS) from preoperative to postoperative, no significant
differences were found between the 2 patient groups. When
comparing the preoperative PCS scores, the postoperative
PCS scores, or the change in the PCS scores (A PCS) from
preoperative to postoperative, no significant differences
were found between the 2 patient groups.

Significant differences were found between the 2 patient
groups in the preoperative and postoperative MCS scores
(Figure 1). The preoperative MCS of the MED group was
72.9 + 19.0, which was lower than the MCS of 85.5 4+ 13.1
in the NON-MED group (P = .001). The 1-year postoperative
MCS was also lower in the MED group (MED: 78.1 + 18.2
vs. NON-MED: 87.5 + 11.8; P = .006). However, no sig-
nificant difference was found in the change (improvement) in
the MCS score (A MCS) from preoperative to postoperative
between the 2 groups (MED: 5.3 + 15.2 vs. NON-MED:
2.0 + 12.8; P = .25).

The occurrence of postoperative complications is pre-
sented in Table 3. One or more complications occurred in
33.6% of patients, with the most prevalent being recurrent
deformity in 14.7%. Superficial wound infections were more
common in the MED group (21.4%) compared to the NON-
MED group (8.1%; P = .048). No other statistically signif-
icant differences were found between the medication and
nonmedication groups and other postoperative complica-
tions of deep vein thrombosis, recurrent deformity, or revi-
sion surgery.

Discussion

This study investigated the possible associations of mood-
altering drug use (and presumably the underlying mood

Table 3. Postoperative Complications.

Psychotropic
Medication Use

NON-MED MED

Total (n=74) (n=42) P Value
Superficial wound 15(129) 6(8.1) 9 (21.4) .048*
infection
Deep vein thrombosis 3 (2.6) 2(2.7) I (2.4) .99
Deformity recurrence 17 (147) 12 (162) 5 (11.9) .60
Revision surgery 11 (9.5) 7 (9.5) 4 (9.5) .99

*P < .05.

disorders for which they were prescribed) on the demo-
graphics, comorbidities, patient-reported outcomes, and
complications of operative correction of hammertoe defor-
mities. We found that patients in the psychotropic medica-
tion group had statistically significant lower patient-reported
mental component SF-46 (MCS) scores as well as a higher
rate of superficial wound infections.

In our study, the prevalence of patients being treated with
any type of psychotropic medications at the time of their
preoperative appointment was 36.2%. More specifically,
25.9% of our sample population was using antidepressant
pharmacotherapy and 19.0% were using other psychotropic
medications, with some patients taking both. These findings
are substantially higher than the results of a National Center
for Health Statistics study, which found that 12.7% of the US
population over the age of 12 years take antidepressants and
19.1% over the age of 60 (more similar to our study’s aver-
age age of 63.2 years).”> Because operative correction of
hammertoes is pursued when nonoperative measures fail to
treat patients’ subjective pain and people with depression are
more likely to report bothersome foot and ankle—related
symptoms, one explanation for this discrepancy in preva-
lence may be that patients taking psychotropic medications
seek operative management of symptomatic hammertoe
more readily.”*’

The percentage of patients in this study who were taking
antidepressants was higher than rates of depression found in
previous studies investigating the relationship between men-
tal health and other foot and ankle operative outcomes.
Based on Short Form-12 Mental Component Summary
scores that were correlated with Patient Health Question-
naire—9 results, Shakked et al*” reported that 15% of patients
who underwent operative correction for hallux valgus were
depressed. Among all patients who visited a foot and ankle
clinic for chronic diseases, Nakagawa et al*® found 27% of
patients had depression and 30% had anxiety, which was
determined using the Hospital Anxiety and Depression
Scale. It is important to note that we only assessed whether
patients were taking psychotropic medications, whereas the
2 aforementioned studies used patient questionnaires to
identify study participants with depression, whether treated
or not. One possible explanation for this difference is that



Maidman et al

patients who have a history of mood disorders and depres-
sion may not have necessarily been detectable by preopera-
tive questionnaires, especially if on treatment.

Our data showed that patients using psychotropic medi-
cations reported significantly lower MCS scores than the
nonmedication group, both preoperatively and postopera-
tively. This finding was noted on subgroup analysis to be
true for antidepressants (and for other psychotropic medica-
tions preoperatively). This result concurs with previous stud-
ies, which have demonstrated that foot and ankle patients
exhibit a higher degree of anxious and depressive behavior
and thoughts, both of which have been associated with
heightened perception of pain intensity, chronicity of pain,
and resulting disability.?®

On the other hand, it is interesting that the absolute
improvement in MCS scores (A MCS) was comparable
between the medication and nonmedication groups at 1 year
postoperatively. Although patients in the medication group
achieved the same amount of improvement in the MCS
scores, they still had lower absolute MCS scores, before and
after surgery, than the nonmedication group.

While the data did not detect any significant differences
in VAS pain scale and physical function scale (PCS) data
between the medication and nonmedication groups, there
was a nonsignificant trend for higher PCS values in the
nonmedication group, which may be a function of the dif-
ference in the number of patients in the groups. Future stud-
ies with larger populations may show this distinction in PCS
to be significant. By contrast, the VAS pain values in the 2
groups were equivalent. Although depression and anxiety
are associated with magnified perception of pain, this was
not borne out in this patient population.

In this study, a significant association was found between
psychotropic medication use and the development of super-
ficial wound infections requiring antibiotic treatment.
Although past studies have analyzed operative technique and
patient age for their relationship with complications, psycho-
tropic medication use has never been assessed.”!>1%2°
Overall, 12.9% of the patients in the study group received
antibiotics for superficial wound infections. No differences
in prescribing rates were detected between the surgeons
who performed the operations. This is higher than a rate of
5% reported by Catena et al’ and 3% by O’Kane and
Kilmartin.?! An explanation for this finding is that super-
ficial infection was determined by clinical history and phys-
ical examination; we did not culture wounds nor measure
serum markers of infection when making a diagnosis of
possible superficial infection, and we erred on the side of
aggressively prescribing antibiotics. The higher rates in the
psychotropic medication group may be because patients with
psychiatric illness view their wounds differently”® and, as
such, are more likely to initiate conversations about antibio-
tics at postoperative visits.

Our study has strengths, including a sample population of
116 patients undergoing hammertoe surgery, which is one of
the largest to date.>*"**?° Our study population also had a

high response rate to the postoperative patient-reported out-
comes questionnaires. The patients in this study were demo-
graphically comparable to the populations examined in
previous studies of hammertoe reconstruction with regard
to gender and age, suggesting that our patients are likely a
representative sample of patients who undergo hammertoe
corrective surgery.>'®?12%2% We also used validated ques-
tionnaires to determine the subjective assessment of pain and
function (the VAS and SF-36 survey), allowing accurate
comparison of the changes from preoperative to postopera-
tive results.'® To our knowledge, this is the first study to
report pharmacotherapy data on patients undergoing ham-
mertoe correction surgery.

As a prospective cohort study, there are inherent limita-
tions. Our study was conducted by 2 different attendings
surgeons at 2 separate institutions. Although this may
increase the generalizability of our study, it may also add
subtle or undetected variability in patient selection, opera-
tive technique, and postoperative protocols. Additional
future studies may reveal greater differences based on larger
sample sizes.

Conclusion

In this study, patients on psychotropic medications were
equally likely to have satisfactory outcomes from forefoot
reconstruction as nonmedication patients as judged by vali-
dated outcome measure of physical function and pain.
Although this group had a lower absolute MCS score than
the nonmedication group, they had comparable improve-
ments in the MCS scores. Future studies may further elabo-
rate on these results in larger groups of patients undergoing
this and other reconstructive foot surgeries.
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