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Objective. Comparative analysis of QOL according to EQ-5D-5L
in patients with Gustilo-Anderson III gunshot wounds of the leg
and foot who underwent transtibial amputation (TTA) and recon-
struction. Material and methods. 82 patients aged 20—63 years
(mean 37.9 + 2.9 years) with gunshot injuries of the leg and foot
(Gustilo-Anderson I11) were enrolled. Two groups were formed.:
Group I (53 patients) — TTA, Group II (29 patients) — recon-
structive treatment. The outcome was assessed using EQ-5D-5L
no earlier 1 year after the end of treatment: Utility Index, EQ-
VAS, A Utility Index, A VAS. Results. Patients of both groups
were comparable in age, number of surgeries prior to hospital-
ization, and nature of combat trauma. The baseline Utility Index
was significantly lower in patients in group I (0.065+0.29) com-
pared to patients in group II (0.284 £ 0.35; p = 0.004), reflecting
greater severity of injury. The final Utility Index was higher in
group I (0.84 = 0.06 vs 0.813 £ 0.13), although the difference
did not reach statistical significance (p = 0.39). EQ-VAS did
not differ in patients of both groups before and after treatment,
and the increase in EQ-VAS (4 VAS) was also not significantly
differ. The increase of Utility Index (A Utility Index) was sig-
nificantly greater in patients in group I (median 0.762 vs 0.457;
Mann-Whitney p = 0.001; effect size = 0.81), indicating a more
significant improvement in overall health in patients who under-
went TTA. All domains had significantly greater improvement in
the amputation group compared to reconstruction (p = 0.003—
0.03). The proportion of patients with improvement was consis-
tently higher in group I (more than 90 % of cases) compared to
group II (less than 90 % of cases). Conclusion. Quality of life
according to EQ-5D-5L in patients with severe gunshot injury
of the leg and foot who underwent TTA and reconstruction does
not differ according EQ-VAS before and after treatment. In con-
trast, the Utility Index in patients with TTA was significantly
lower before treatment, had a significantly greater increase, and
was higher after the end of treatment, although the final value
was statistically insignificant.

Mema. Ilopienanvnuii ananis akocmi xcumms 3a EQ-5D-5L y na-
YIEHMIB I3 B0CHENANLHUMU YUIKOOINCCHHAMU 2OMIIKU MAd CIMONU
Gustilo-Anderson III nicas mpancmibianvnoi amnymayii ma
PEKOHCMPYKMUBHO20 NiKY8aHHA. Memoou. 3anyueno 82 nayien-
mu gikom 20—63 poxu (37,9 + 2,9) i3 6oenenanvHoo mpagmoro
cmonu ma eominku. Cehopmosano 06i epynu: 1 (53 nayienmu) —
mpancmidianvna amnymayis (TTA), 11 (29 ocib) — pexoncmpyx-
mueHe nikyeanus. Pesynomam oyinweanu sza EQ-5D-5L ne
paniue poxy nicis 3axkinuenns nikyeanns. Utility Index, EQ-
VAS, A Utility Index, A VAS. Pesynomamu. [layicumu 06ox epyn
6ynu cnigCmaegHi 3a 8IKOM, KLIbKICMIO onepayitl 00 20cnimali-
sayii, xapakxmepom ocnenanvioi mpasmu. Ilouamkosuti Utility
Index 6ye snauno nusxcuum y I epynu 0,065 + 0,29 nopieuano
3 nayienmamu 11 (0,284 + 0,35; p = 0,004), wo sioobpascano
binvwy masckicmes yukooxcens. Dinanvruti Utility Index 0ys
suwum y epyni I (0,84 + 0,06 npomu 0,813 + 0,13), xoua piznuysa
He docaeana cmamucmuynoi snauyuocmi (p = 0,39). EQ-VAS
He Mas gioMIHHOCmell Y nayienmie 060X epyn 00 ma nicis AiKy-
eanns, npupicm EQ-VAS (4 VAS) makodc cymmego ne 6iopiz-
nseca. Ipupicm Utility Index (4 Utility Index) snauno 6inowiuii
y I epyni (median 0,762 npomu 0,457; Mann-Whitney p = 0,001,
posmip epexmy = 0,81), wo ceiduums npo cymmesiuie nokpa-
WeHHsl 3a2anbHO20 CIMAHY 300P06’5l 6 NAYIEHMIB, AKUM NPoGeu
TTA. Vci oomenu manu 6inbuie NOKpawerts 6 2pyni amnymayit
nopisuano 3 pexoncmpykyieto (p = 0,003—0,03). Yacmka na-
yienmisg i3 nokpawennam (4 < 0) 6yra cmabinvro U010 6 epy-
ni I (6invwe 90 % eunaoxie) nopisnano 3 epynoio 11 (< 90 %
6unaokis). Bucnosok. HAxicmv scummsa 3a EQ-5D-5L y oci6 i3
MAAICKOIO BOZHENANLHOIO MPABMOIO 20MIIKU MA CMONU, WO ne-
pernecau TTA ma pexoncmpykyiio, ne giopizuaemocs 3a EQ-VAS
0o ma nicas nikysanns. Hamomicmo Utility Index y nayienmis
i3 TTA 6y6 00cmogipHo HudCUULl 00 TIKY8AHHS, MAE OOCHOBIPHO
Oinvuwull npupicm ma euwuil NICs 3aKIHYEHHS TIKYEAHHS, X0Ud
@inanvre 3navenns cmamucmuuno Hesnauume. Knwouogi ciosa.
AHricmo ocummsi, EQ-5D-5L, 6otiosa mpasma, nudicHs Kinyiexa,
mpancmibianvha amnymayis.

Key words. Quality of life, EQ-5D-5L, combat injury, lower extremity, transtibial amputation

© Liabakh A. P., Turchyn O. A., Yevilantieva T. A., Piatkovskyi V. M., 2026



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2026. Ne 3

Introduction

The evolution of weapons and the tactics of their
use in modern warfare have fundamentally changed
the pattern and severity of combat-related and civil-
ian gunshot injuries. The main trend is a reduction in
mortality due to improved emergency care, accom-
panied by an increasing proportion of lower-extrem-
ity injuries, which now account for more than 80 %
of all injuries [1, 2]. The pattern of combat-related
lower-extremity trauma has also undergone major
changes and is currently characterized by the pre-
dominance of blast and fragment-related mechanisms
of injury, which in most cases result in substantial
anatomical deficits [3]. Lower-extremity amputations
(LEA) account for up to 85.6 % of all amputations
[4], with most performed proximal to the ankle joint
(transtibial amputations > 40 %, transfemoral ampu-
tations nearly 35 %).

Modern surgical technologies, antimicrobial ther-
apy, and advanced anesthetic management make limb
salvage possible in cases that would have required
amputation 30—40 years ago. However, limb preser-
vation cannot be regarded as a successful treatment
outcome if the weight-bearing and kinematic func-
tion of the limb is not restored to a level sufficient
for independent locomotion. Therefore, comparative
studies evaluating the effectiveness of two funda-
mentally different treatment strategies, 1. e. recon-
struction and amputation, in patients with gunshot
injuries of the lower extremity remain of considerable
interest and clinical relevance [5].

One aspect of evaluating the effectiveness
of treatment technologies is the use of health-re-
lated quality-of-life (HRQOL) assessment systems.
The EQ-5D-5L is a simple and accessible health
status assessment instrument that is widely used in
various countries both for population health studies
and clinical research [6]. An important characteristic
of the EQ-5D-5L is its patient-centered nature, which,
together with the availability of national value sets,
makes it possible to substantially reduce the effects
of bias. Unfortunately, Ukraine has not participated
in the development of ‘its own national value set;
therefore, studies using the EQ-5D-5L should appro-
priately use the British value set [7].

The EQ-5D-5L has been used to assess the quality
of life of military personnel with the consequences
of severe gunshot injuries, including amputations [8].
A major advantage of this instrument is its assess-
ment of components of everyday life (mobility, self-
care, pain, etc.) across individual domains as well as
through an overall index value. This makes it possi-

ble to analyze the contribution (weight) of individual
components to the overall health status.

Objective: To perform a comparative analysis
of quality of life using the EQ-5D-5L in patients with
Gustilo-Anderson type III gunshot injuries of the leg
and foot who underwent transtibial amputation or re-
constructive treatment.

Materials and Methods

A total of 82 patients with gunshot injuries
of the lower extremity and their sequelae who re-
ceived inpatient treatment at the Department of Foot
Pathology and Complex Prosthetics of the State In-
stitution “Institute of Traumatology and Orthope-
dics of the National Academy of Medical Sciences
of Ukraine” from March 2022 to January 2025
were included in the study. The study was approved
by the Bioethics Committee (Protocol No. § dated
07.08.2026), and its conduct complied with the prin-
ciples of the Declaration of Helsinki and the require-
ments of the local Bioethics Committee. Informed
consent was obtained from all patients. The study de-
sign was a single-center, retrospective, comparative
cohort study with parallel groups.

All patients were male, aged 20-63 years
(379 £ 2.9 years); 79 were military personnel and 3
were civilian casualties. Inclusion criteria were gun-
shot fractures of the bones of the foot and leg, includ-
ing their sequelae, corresponding to Gustilo—Anderson
severity grades IIIA-IIIC; and a minimum of 30 days
since injury. The following variables were assessed:
age, type of gunshot injury, severity of the open frac-
ture according to the Gustilo—Anderson classification,
and the number of interventions performed before ad-
mission to the clinic. Patients underwent either tran-
stibial amputation (TTA) or reconstructive treatment,
and outcomes were assessed using the EQ-5D-5L no
earlier than 1 year after completion of treatment. Thus,
two groups were formed: Group [ — transtibial ampu-
tation; Group I — limb salvage.

The use of the EQ-5D-5L by the authors of this
study was registered with EuroQol Research for
non-commercial purposes. The EQ-5D-5L assess-
ment system included two recommended instru-
ments: the visual analog scale (VAS) and five do-
mains of physical and mental functioning: Mobility,
Self-Care, Usual Activities, Pain/Discomfort, and
Anxiety/Depression. Each domain has five response
levels, coded from 1 to 5 and reflecting increasing
severity (1 — no problems; 5 — extreme problems):
no problems; slight problems; moderate problems; se-
vere problems; extreme problems/unable to perform
the activity.
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Calculation of the Utility Index (EQ-5D-5L Index
Value)

The Utility Index was calculated using the UK
EQ-5D-5L national value set, based on the hybrid
model combining Time Trade-Off (TTO) and Dis-
crete Choice Experiments (DCE), as described by
D. Rowen et al. [7]. The hybrid approach combines
TTO data, which provide anchoring to the utility
scale of 0—1, with DCE data, which determine the rel-
ative preferences between domain levels. The model
includes an intercept, 20 dummy variables (four for
each EQ-5D-5L domain corresponding to levels 2-5),
and estimated coefficients representing the utility
decrement associated with a transition from level 1 to
the corresponding level of each domain. The Utility
Index for each patient was calculated using the fol-
lowing formula:

Utility = Intercept + Y.2° ,(B; - dummy;).

where B i are the model coefficients reported by
D. Rowen et al., and the dummy variables. take
a value of 1 if the domain is at the corresponding
level and 0 otherwise. For each patient, the Utility In-
dex was determined before and after treatment, and
AUtility was calculated as follows: AUtility = Utility
after treatment — Utility before treatment.

Domain Analysis

For each EQ-5D-5L domain, A was calcu-
lated as the difference between the post-treatment
and pre-treatment levels (post-treatment level —
pre-treatment level). Between-group comparisons
were performed using the Mann—Whitney test,
together with descriptive statistics (median, quar-
tiles, and frequencies of levels 1-5). In addition, an
analysis of improvement was performed based on
the categories A <0, A =0, and A > 0. A negative
A indicates an improvement in health status be-
cause lower EQ-5D-5L levels correspond to better
health.

EQ VAS

Overall health status was assessed using the EQ
VAS (0-100°mm), where 0 represents the worst
imaginable health state and 100 the best imaginable
health state. The EQ VAS was used as a one-di-
mensional subjective indicator allowing assessment
of the patient's overall perceived health without do-
main-specific detail.

Comparison of VAS and Utility Index: Conver-
gent Validity

The analysis was performed to assess the agree-
ment between the one-dimensional indicator (VAS)
and the multidimensional Utility Index using
Spearman's correlation.

Statistical Analysis

All data were cleaned and structured. The data-
set was checked for missing and anomalous val-
ues, formats were standardized, and derived vari-
ables (Utility Index, AVAS, and AUtility) were
calculated.

For normally distributed data, mean values and
standard deviations (mean + SD) were reported;
for non-normally distributed data, the median and
interquartile range (median [IQR]) were reported.
Normality was assessed using Q—Q plots and
the Shapiro—Wilk test.

For within-group comparisons, the paired t-test
was used for normally distributed continuous vari-
ables, whereas the Wilcoxon test was used for non
-normally distributed variables. For between-group
comparisons, Welch's two-sample t-test was used
for normally distributed continuous variables,
while the Mann—Whitney test was used for ordinal
and non-normally distributed variables. The test
used for AVAS and AUtility was selected according
to the normality of the distributions in both groups.

Effect size for t-tests was calculated as Cohen's
d; for the Mann—Whitney test, effect size was
expressed as rank-biserial correlation based on
the U statistic.

Statistical significance was set at p < 0.05. All
calculations were performed in Microsoft Excel
2016 using the StatPlus add-in.

Results

EQ VAS

At baseline, subjective health status was simi-
lar in patients with amputated and preserved limbs
(44.7 £ 12.9 vs. 49.2 £ 15.4; p = 0.18). After treat-
ment, patients in both groups demonstrated signifi-
cant improvement (p < 0.001 in each group), and
final EQ VAS scores also did not differ between
the groups (75.6 = 9.6 vs. 75.0 = 10.4; p = 0.90).

The change in EQ VAS (AVAS) did not differ
significantly between the two groups (median 32.5
vs. 25.0; p = 0.1388; effect size 0.20) (Table 1).

Utility Index

The baseline Utility Index was significantly
lower in patients who underwent transtibial ampu-
tation (TTA) (0.065 £ 0.29) than in patients with
limb salvage (0.284 + 0.35; p = 0.004), reflecting
greater injury severity. Both groups demonstrated
significant improvement after treatment (p < 0.001
in each group). The final Utility Index was higher
in Group I (0.84 + 0.06 vs. 0.813 £ 0.13), although
the difference did not reach statistical significance
(p = 0.39) (Table 2, Fig. 1).
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A Utility

The change in the Utility Index was signifi-
cantly greater in the amputation group (median
0.762 vs. 0.457; Mann—Whitney p = 0.001; effect
size = 0.81), indicating a substantially greater im-
provement in overall health status in this group.

Domain analysis

All five EQ-5D-5L domains demonstrated sig-
nificantly greater improvement in the transtibial
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Figure. Changes in the Utility Index during treatment by study
group

amputation group compared with the reconstruc-
tion group (p = 0.003-0.03). The greatest differ-
ences were observed in the Mobility, Self Care,
and Pain/Discomfort domains. The proportion
of patients who improved (A < 0) was consis-
tently higher in Group I (> 90 % of cases) than in
Group II (< 90 %) (Table 3).

Convergent validity

A Utility demonstrated a moderate correlation
with A VAS (p = 0.4; p = 0.0003) and strong cor-
relations with key functional domains: Mobility
(p =0.62), Usual Activities (p = 0.58), and Pain/
Discomfort (p = 0.55), all p < 0. These findings
confirm the construct validity of the Utility Index
as a sensitive multidimensional measure of changes
in health status.

Discussion

The present study sought to assess the quality
of life of patients who had sustained severe gun-
shot injuries of the lower leg and foot and whose
treatment resulted either in TTA or limb salvage.
Comparative analysis of outcomes between these

Table 1
Descriptive statistics of the patients included in the study

Indicator TTA, n =53 Reconstruction, n =29 p,3a 0.=0.05
Age, years 38+ 14 359+1.5 0.3%
Number of operations 7.2+0.8 57+0.5 0.1%
G-A IITA 8 (15.1 %) 13 (44.8 %) 0.003%*
G-A 11IB 10 (18.9 %) 12 (41.4 %) 0.028***
G-A IIC 35 (66.0 %) 4 (13.8 %) <0.0001**
Blast injury 34 (64.2 %) 15 (51.7 %) 0.27%%%
Fragmentation injury 19 (35.8 %) 14 (35.8 %) 0.27***

Notes: G-A — Gustilo-Anderson; * — two-sample t-test for means;
** — Fisher’s exact test; *** — y? test.
Table 2
Changes in quality of life according to EQ-5D-5L by study group
Indicator I(TTA) mean + SD II (reconstruction) mean + SD p-value, between groups Effect size

EQ-VAS, before 447+129 492+ 154 0.18%* —
EQ-VAS, after 75.6 £ 9.6 75.0+10.4 0.90%* —
p, within groups <0.001* <0.001* — —
AVAS, (median [IQR]) 32.5[14.0] 25.0[15] 01388+ 0.20
Utility Index, before 0.065 + 0.290 0.284 + 0.350 0.004** 0.730
Utility Index, after 0.840 £ 0.06 0.813 +0.13 0.390%** 0.280
p, within groups <0.001* <0.001* — —
AUtility (median [IQR]) 0.762 [0.482] 0.457 [0.457] 0.001* 0.810

Notes: * — paired t-test; ** — t-test (unequal variances); *** — Mann—Whitney U test.
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Table 3
Data for domain analysis
Domain A (group I) A (group 1II) Median (group I) Median (group IT) p* Effect size** Improvement
group 1 group 11

MO —2.6154 —-1.9643 -3 -2 0.004 0.40 52 (98.1 %) | 26 (89.7 %)
SC -1.7115 —-0.9286 -2 -1 0.003 0.43 49(92.5%) | 15(51.4 %)
UA —2.0962 -1.5714 2 -2 0.026 0.33 50 (94.3 %) | 20 (69 %)
PD —2.0385 -1.5000 -2 -1 0.01 0.37 49 (92.5 %) | 26 (89.7 %)
AD -1.3654 —-0.9286 -1 -1 0.03 0.31 42 (79.2 %) | 16 (55.2 %)

Notes: * — Mann-Whitney test;

two groups showed no statistically significant dif-
ference in quality of life.

We used the EQ-5D-5L, a health-related qual-
ity-of-life assessment system that is relatively un-
familiar in Ukraine but has good psychometric
properties and is widely used internationally [9].
The five profiles, or domains, reflect the patient’s
physical and psycho-emotional characteristics,
while the five response levels provide a numerical
score for each domain, forming the respondent’s
health profile. The profile is used to calculate
an integrated health measure, the Utility Index.
The other component of the EQ-5D-5L is a visual
analogue scale ranging from 0 to 100, on which pa-
tients rate their overall health status: In the context
of our study, this approach allows for an appropri-
ate comparison of sufficiently heterogeneous pa-
tient groups, both in terms of the severity of their
open gunshot fractures and the fundamentally dif-
ferent treatment strategies applied.

Clinical studies of quality of life using the EQ-
5D-5L make it possible to relate the findings to
the corresponding national Utility Index. For ex-
ample, L. de Kruijff et al. [8] assessed the qual-
ity of life of Dutch military personnel who had
sustained severe gunshot injuries during combat
operations in Afghanistan and Iraq. Two respon-
dent cohorts were included, comprising 48 and
28 patients, with assessments conducted in 2010
and 2014, respectively. The Ul was 0.78 and 0.81,
respectively, whereas the national Ul for men was
0.8. The authors concluded that this represented
a so-called “healthy soldier effect”. In an ecarlier
comparable study conducted by A. Ringburg et al.
in 2011 [10], the UI among severely injured patients
in'the general Dutch population was 0.73.

Regarding comparative limb salvage versus
amputation studies, two of the largest projects
should be mentioned: LEAP and METALS [I11,
12]. LEAP (Lower Extremity Amputation Project)

** _ rank-biserial correlation

was a multicenter study investigating the outcomes
of treatment in 601 civilian patients with severe
lower-extremity trauma who underwent either re-
constructive treatment or amputation. The authors
concluded that, in both groups, long-term outcomes
were similarly poor.

METALS (Military Extremity Trauma Am-
putation / Limb Salvage) was initiated to test
the hypothesis that amputation and reconstructive
treatment do not differ in terms of quality-of-life
outcomes among wounded military personnel.
The study included 868 service members who sus-
tained upper- and lower-extremity injuries (exclud-
ing the pelvis and acetabulum) during military ser-
vice in Afghanistan and Iraq and who underwent
high-level amputations (proximal to the hindfoot
and wrist) or reconstructive treatment. The injuries
included traumatic amputations, Gustilo-Anderson
IIIB and IIIC open fractures, selected IIIA frac-
tures, vascular injuries, extensive soft-tissue in-
juries, and severe foot and hand injuries. After
all exclusions, 324 patients with lower-extremity
injuries remained (reconstructive treatment —
126, amputation — 113, bilateral injury — 85).
The SMFA was used to assess functional status,
along with questionnaires evaluating depression,
post-traumatic stress disorder, chronic pain, and
sports activity. Patients with any level of lower-ex-
tremity amputation demonstrated better functional
outcomes across all SMFA domains (p < 0.01).
Older patients were shown to have poorer out-
comes across all domains and were more likely to
experience pain. Somewhat unexpectedly, the level
of amputation and time since injury did not affect
functional treatment outcomes. Some skepticism
may also be warranted regarding the regression
analysis in the reconstruction group, as the authors
found no differences in treatment outcomes ac-
cording to the number of injured bones or the level
of injury.
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Twelve years later, a kind of remake of the MET-
ALS project was published [13], which, inciden-
tally, closely matched our study in terms of the in-
clusion criteria. The authors used the previous
clinical cohort and compared the functional out-
comes of TTA with those of two groups of patients
with limb salvage: patients with severe gunshot
injuries of the foot and ankle and those with se-
vere gunshot injuries of the lower leg. Across all
SMFA domains, functional outcomes were better
in the amputation group.

The findings of our study are less optimistic.
Health status measured by EQ-VAS did not differ
significantly between the two groups either at hos-
pital admission or after completion of treatment.
In contrast to EQ-VAS, the baseline Utility Index
in Group I (TTA) was significantly lower, reflect-
ing greater severity of lower-extremity injury.
This was supported by the frequency distribution
of Gustilo-Anderson IIIC injuries in the TTA and
reconstruction groups (35 vs. 4, p < 0.0001). After
completion of treatment, the Utility Index did not
differ statistically between the groups, although
it was higher in patients who underwent TTA
(0.84 £ 0.06 vs. 0.813 = 0.13; p = 0.39).

Comparison of changes in EQ-VAS and the Util-
ity Index during treatment is particularly inter-
esting. AVAS did not differ significantly between
the groups (32.5 [14.0] vs. 25.0 [15], p = 0.1388),
with a small effect size of 0.20,.in contrast to
AUtility Index (0.726 [0.482] vs. 0.457 [0.457],
p = 0.001), which demonstrated a large effect size
of 0.81. These findings suggest that EQ-VAS is in-
sufficiently sensitive because of its unidimensional
nature. In contrast, the Utility Index, as an inte-
grated measure, appears to be a more sensitive tool
for assessing quality of life.

Thus, the magnitude of improvement in patients
in Group I (TTA) was greater across all domains
than in Group II with limb salvage, and this differ-
ence was statistically significant (p = 0.003-0.03).
The greatest differences were observed in the Mo-
bility, Self Care, and Pain/Discomfort domains.
The proportion of patients who improved (A < 0)
was consistently higher in Group I (> 90 %) than
in Group II (<90 % of cases). This substantial im-
provement in quality of life:among patients who
underwent TTA does not in any way imply that am-
putation is a superior treatment method for severe
gunshot injuries of the lower leg and foot. Rather,
it indicates that in patients with the most severe in-
juries (Gustilo-Anderson I1IC), amputation results

in a greater functional gain and a higher final Util-
ity Index than reconstructive treatment.

Summarizing the findings of our study, it should
be noted that in patients with severe gunshot in-
juries of the lower extremity, both limb recon-
struction and amputation represent a compromise
between the principal advantages and disadvan-
tages of these two treatment strategies. Amputa-
tion followed by prosthetic rehabilitation provides
relatively rapid restoration of mobility, in some
cases sufficient even for military service. However,
awareness of the absence of a body part and phan-
tom sensations may contribute to persistent depres-
sion and psychological and social maladaptation.
Limb salvage provides a sense of physical integrity;
however, prolonged staged treatment and the lack
of clear prospects for restoration of weight-bearing
and locomotor function may cause depression no
less severe than that associated with an amputated
foot or lower leg.

Given these conflicting considerations, any
comparative reconstruction-versus-amputation
study should be interpreted with caution. More-
over, establishing truly comparable groups for such
an analysis is probably impossible because of the
polymorphism and heterogeneity of severe gunshot
injuries of the lower extremity.

Conclusion

Thus, the assessment of quality of life using
the EQ-5D-5L in patients with severe gunshot in-
juries of the lower leg and foot (Gustilo-Anderson
IITA-IIIC), at least 30 days after injury, who un-
derwent TTA or reconstructive treatment demon-
strated no statistically significant difference one
year after completion of treatment, either in VAS
or in the Utility Index. Overall health status as-
sessed by VAS did not differ between the groups
either before or after completion of treatment.
The baseline Utility Index was significantly lower
in patients who underwent TTA, whereas after
completion of treatment it was higher, although
the difference did not reach statistical significance.
The change in VAS did not differ significantly be-
tween the groups, whereas the change in the Util-
ity Index and in all five domains demonstrated
significantly greater improvement among patients
who underwent TTA. The proportion of patients
who improved was also higher in the TTA group
(> 90 % of cases) than in the reconstruction group
(<90 % of cases).

Therefore, quality of life assessed by EQ-5D-5L
does not differ significantly between patients with
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severe gunshot injuries of the lower leg and foot
who undergo TTA and those who undergo recon-
structive treatment, although patients in the am-
putation group had a poorer baseline condition,
attributable to more severe injuries, which were
significantly more prevalent in this group. The un-
even distribution of patients according to the se-
verity of the open fracture and the heterogeneity
of gunshot injuries preclude a definitive conclusion
regarding the absence of differences in quality
of life between patients undergoing TTA and those
undergoing reconstructive treatment. Further stud-
ies of this issue will require the development of in-
clusion criteria that reduce the risk of bias.

The substantial difference in the distribution
of patients between the limb-salvage and amputa-
tion groups is expected not only for Gustilo-Ander-
son IIIC injuries but also for IIIA and IIIB injuries.
Increasing severity of the open fracture increases
the number of amputations and decreases the num-
ber of cases in which reconstruction is feasible.
Thus, Gustilo-Anderson IIIC injuries result in am-
putation in up to 30—40% of cases during the acute
period and in up to 90% in the long-term period.
Certainly, reconstruction may be performed in
a patient with a IIIC injury, while amputation may
be performed in a patient with a IIIB injury; how-
ever, this does not alter the fundamental trend: in-
creasing injury severity is associated with a higher
frequency of amputation. The limb-salvage-to-am-
putation ratio is specified in each comparative
study, but this trend has long been recognized by
most authors investigating severe lower-extremity
trauma. Naturally, the difference in the distribution
of patients between the groups affects study out-
comes and increases the risk of bias; this is a gen-

eral limitation of all studies of this type.
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