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zkuSenost traumacentra 1. stupné
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ABSTRACT

PURPOSE OF THE STUDY

The increasing number of hip fractures puts enormous demand on our level 1 trauma centre. Because we have to syn-
chronize hip fracture treatment with all other injuries delays to surgery can occur. In this study, we analysed the reasons for
delay to surgery and how it impacts on mortality of hip fracture patients in our institution.

MATERIAL AND METHODS

We retrospectively studied 641 patients operated for hip fractures in one year period. Investigated characteristics were:
age, gender, American Society of Anaesthesiologists score (ASA), time of hospital admission, time of surgery, type of
surgery, anticoagulant therapy (ACT) and non-routine pre-operative tests (NRPT). Trochanteric (TF) and femoral neck
fractures (FNF) were analysed separately. The surgery in first 48 hours was considered early. The time of death was
obtained from the federal database. Univariate and multivariable analysis were performed. P-values <0.05 were considered
statistically significant.

RESULTS

All tested characteristics were significantly different in both time groups. Delay to surgery was significantly influenced by
the type of surgery — arthroplasty, odds ratio (OR) 17.2, ACT (OR 6.9) and NRPT (OR 4.0) in FNF group of patients and by
ACT (OR 31.1) and ASA (OR 2.2) in TF. 30-day mortality rate was 5.1% and 1-year mortality was 18.4%. ASA (OR 1.9),
preinjury residence (OR 1.4) and age (OR 1.1) had statistical influence on survival, but not delay to surgery.

CONCLUSIONS

The majority of delays are due to unavailability of operative capacities, after patient optimization. We see solution in ded-
icated operation rooms and teams for hip fracture treatment. Mortality is influenced by the patients’ characteristics, but not
by delay to surgery. A multidisciplinary approach and skilled surgical teams are, besides early operation, the most important

assurance of a good outcome.

Key words: trochanteric fracture, femoral neck fracture, timing, mortality.

INTRODUCTION

Early treatment of hip fractures is uniformly accepted,
despite the literature being sometimes confusing and
even conflicting (20). Recommendations for timing for
hip fracture surgeries vary from 24 hours up to 72, but
36- to 48-hour limitations are mostly accepted in many
national guidelines together with preoperative proce-
dures, recommendations for operative treatment and
postoperative care (8, 9). Some studies have reported
that a prolonged time until surgery increases mortality
(10, 29), other studies claim that a delay to surgery has
no influence on survival but influences medical and sur-
gical complications, as well as hospitalization time and
activities of the patients (2, 14, 22, 31, 34, 35).

The reasons for delay to surgery are multifactorial.
They can be patient related and/or systems related,
which can be avoided. Patient related factors are mostly
age related comorbidities. Surgical delay is only being

warranted in the presence of medical conditions that
contribute to mortality and are optimizable (3, 4, 11, 24,
32, 33).

Trying to standardize the treatment in our institution,
we are using an in hospital hip fracture protocol when
treating frail patients with these injury. The protocol was
introduced in 2015 and it is based on NICE guidelines
for hip fractures (8) and adapted regarding local infra-
structure.

Main purpose of our protocol is to assure multidisci-
plinary approach throughout treatment of hip fracture
patients in our hospital. The members of our team are
beside trauma surgeons and trauma nurses: internal med-
icine consultant, anaesthesia attending, physiotherapist
and psychologist. The protocol is started already in
emergency department. If there is a need for additional
examination and treatment, the patient is admitted to the
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Table 1. Demographic data of operated hip fractures during the study period

Factor total <48 h >48h
total TF FNF total TF FNF
Total, % (number) 100 % (641) | 56.3 % (361) | 71 % (255) | 29 % (106) |43.7 % (280) | 23 % (65) | 77 % (215)
Time to surg. (hours) | median (IQR) 15 (25) 12 (17) 34 (31) 95 (65) 78 (56) 103 (60)
Age (years) median (IQR) 82 (14) 82 (16) 82 (14) 79 (24) 82 (11) 84 (8) 82 (12)
<40 2% 3% 2% 5% 0% 0 0
40-60 7% 10 % 8 % 16 % 3% 2% 3%
60-80 31 % 30 % 30 % 30 % 33 % 15 % 38 %
>80 60 % 57 % 60 % 49 % 64 % 83 % 58 %
Gender female 69 % 69 % 74 % 43 % 69 % 78 % 67 %
male 31 % 31 % 26 % 57 % 31 % 22 % 33 %
Operation type 0S 59 % 84 % 100 % 44 % 28 % 100 % 6 %
HAP 41 % 16 % 0 56 % 72 % 0 94 %
ASA grade 5 0 0 0 0 0 0 0
4 2% 3% 2% 3% 2% 3% 2%
3 55 % 44 % 44 % 44 % 69 % 85 % 64 %
2 40 % 48 % 49 % 46 % 29 % 12 % 34 %
1 3% 5% 4% 7% 0 0 0
ACT Yes 16 % 5% 5% 5% 31 % 66 % 20 %
No 84 % 95 %) 95 % 95 %) 69 % 34 % 80 %
NRPT Yes 20 % 13 % 1% 17 % 30 % 17 % 33 %
No 80 % 87 % 89 % 83 % 70 % 83 % 67 %
Residence Home 78 % 78 % 7% 81 % 77 % 73 % 79 %
before Nursing home 20 % 20 % 21 % 18 % 20 % 23 % 19 %
injury Other 2% 2% 2% 1% 3% 5% 2%

TF — trochanteric fracture; FNF — femoral neck fracture; < 48 — operated within 48 hours after admission; > 48 operated after 48 hours after ad-
mission; Time to surgery — the time from hospital admission to surgery; OS — osteosynthesis; HAP — hip arthroplasty; ASA  American Society of
Anaesthesiologists; ACT — anticoagulant therapy; NRPT — non-routine preoperative tests; IQR — interquartile range.

traumatology ward, where is seen by an internal medi-
cine consultant. An exact time interval to surgery was
not set in our protocol, but the goal is to operate these
patients shortly after they are medically optimized.

The operation team for osteosynthesis (OS) includes
the attending trauma surgeon and a resident. For arthro-
plasty (AP) operation team members are: an attending
and two residents. All anaesthesia is done under the
supervision of the senior anaesthetist. A day after the
surgery patients start with physiotherapy. They are dis-
charged from the hospital when they are able to do
physiotherapy appropriate for their preinjury activity
and health.

In the present study, we analysed the extent and rea-
sons for surgical delay in hip fracture treatment in our
institution and if delay impacts on mortality.

MATERIAL AND METHODS

Patients

We treated 693 patients with trochanteric (TF) and
femoral neck fractures (FNF) in the period between Jan-
uary 1%, 2016 and December 31%, 2016. We have oper-

ated 663 (95.7%) patients. We included 641 patients in
the study. We had to exclude 22 (3%) operated patients
who were foreigners and were unreachable for follow
up. There were no other exclusion criteria.

The reason for conservative treatment was general bad
state in 19 patients (8 TF and 11 FNF) and impacted
FNF in good position in 11 cases.

Clinical data were collected retrospectively from the
hospital’s database BIRPIS, including age, gender,
American Society of Anaesthesiologists score (ASA),
date and time of hospital admission, time of surgery
(operations in first 48 hours were considered early), type
of surgery (OS or AP), anticoagulant therapy (ACT),
non-routine pre-operative tests (NRPT) (sonography of
heart or abdomen, CT, etc.). OS was performed by
screws, proximal femoral nail or dynamic hip screw and
AP was partial or total hip prosthesis.

The time of death was obtained from the federal data-
base at the National Institute of Health; the last date
checked was June 1%, 2018.

The study was conducted in compliance with national
legislation and approved by the National Medical Ethics
Committee of Ministry of Health.
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Table 2. Multivariable logistic regressions show associations between independent variables and time to surgery (> 48 hours)

TOTAL TF FNF

Independ. variable df | Pvalue OR [95% Cl] df | Pvalue OR [95% ClI] df | Pvalue OR [95% Cl]
Operation type 1 <0.001 23.1[14.6 —37.8] NA NA 1 0.001 17.2 [7.8 —41.6]
ACT 1 <0.001 214 [11.1-431] |1 <0.001 |31.1[143-733] |1 0.001 6.9 [2.4 - 24.6]
NRPT 1 < 0.001 2.8[1.6-5.1] 1 0.62 1.31[0.4-3.7] 1 <0.001 [4.0[1.9-8.8]
Age / 0.23 1.0[1.0-1.0] / 0.10 1.0[0.9-1.0] 3 0.38 1.0[1.0-1.0]
Preinjury residence 2 0.87 1.0[0.6-1.5] 2 0.39 0.7[04-1.5] 2 0.58 1.2[0.6-2.1]
ASA grade 3 0.53 0.9[0.5-1.4] 3 0.049 2.2[1.0-4.9] 3 0.66 1.2[0.6-2.2]

NA — not analysed; operation type — OS or AP; df — degrees of freedom; Cl — confidence interval; OR — odds ratio; grey shadowed cells — statis-

tically significant.

Statistics

Statistical analysis was performed using Rstudio ver-
sion 1.1.463. Categorical and nominal variables were
modeled as factors and expressed as absolute numbers
and percentages. Continues variables were presented as
medians and interquartile ranges (IQR). Variables were
analyzed with simple logistic regressions and multivari-
able logistic regressions. Survival analysis was achieved
with Log-rank tests and Cox proportional-hazards mod-
el. For logistics regression odds ratios (OR) and 95%
confidence intervals (CI) were calculated. While for Cox
proportional hazards model hazard ratios (HR) and 95%
Cl were calculated. P-values < 0.05 were considered sta-
tistically significant.

RESULTS

Timing

The study analysed 641 patients with operated hip
fractures. They were separated into two groups based on
time to surgery that was either in the first 48 hours or
later. The examined variables were: age, gender, ASA,
ACT, NRPT, preinjury residence (home or nursing
home), type of surgery (OS or AP) and time till surgery.
Demographic data are presented in Table 1.

56.3% patients were operated in the first 48 hours. We
found statistical significant differences between the
groups in all variables except for preinjury residence.
Median age was 82 years in both groups (but the average

age was significant higher in late group; p=0.017), less
patients had ASA above 2 (47% vs. 71%; p < 0.001),
had to take ACT (5% vs. 31%; p < 0.001) and needed
NRPT (13% vs 30%; p < 0.001) in the early group. We
also performed significantly less AP for FNF (56% vs
94%; p < 0.001) early.

We analysed the same variables to find the difference
between TF and FNF in each time group. We found sta-
tistical significant differences in time to surgery and age
in both time frames. Median time to surgery was shorter
in TF: 12 hours for TF vs. 34 hours for FNF (p < 0.001)
in the early group and 78 hours for TF and 103 hours for
FNF (p=0.02) in the late. TF patients were older (2 years
in early; p = 0.034 and 3 years in late group; p = 0.001).

In the late group we found statistical significant dif-
ferences also in ACT and ASA. More TF patients were
on ACT than FNF (66% TF vs. 20% FNF; p < 0.001)
and also ASA above 2 was higher (88% TF vs. 66% FNF;
p = 0.001). All other differences between TF and FNF
were not significant in either time frame.

Multivariable logistic regression presented in Table 2
predicted that for both fracture types operation type (AP)
(OR23.1),ACT(OR 21.4) and NRPT (OR 2.8) had a sig-
nificantly higher chance of receiving surgery after 48
hours (p < 0.001). The same goes for FNF patients (OR
17.2; p = 0.001). TF patients on the other hand have
higher odds of being operated after 48 hours if needed
ACT (OR 31.1; p<0.001) or had higher ASA (OR 2.2;
p = 0.049).

Table 3. Thirty-day and 1-year mortality divided by type of fracture and time to surgery (< 48/ > 48 hours). The Log-rank test was

used for assessing statistical significance between groups

mortality Fr. type < 48 hours (95% Cl) P value > 48 hours (95% Cl) P value P value
all 4.4 % (2.2-6.5) 6.1 % (3.2-8.8) 04 «

30 days TF 5.1 % (2.4-7.8) 031 13.9 % (5.0-21.9) 0.002 ¢ 0.006 —
FNF 2.8 % (0-5.9) 3.7 % (1.2-6.2) 06 «
all 17.2 % (13.2-21.0) 20 % (15.2-24.5) 04 «

1 year TF 18.8 % (13.9-23.5) 021 32.3 % (19.9-42.8) 0.003 ¢ 0.01 &
FNF 13.2 % (6.5-19.4) 16.3 % (11.2-21.1) 04 o

95% Cl — 95% confidence interval;  — vertical difference between values; <> — horizontal difference between values; grey shadowed cells —

statistically significant.



31/ Acta Chir Orthop Traumatol Cech. 88, 2021, No. 1

ORIGINAL PAPER
PUVODNI PRACE

Table 4. Multivariable survival analyses of independent variables with Cox proportional-hazards regression

TOTAL TF FNF

Independent variable df | Pvalue HR [95% Cl] df Pvalue | HR[95% ClI] df P value | HR [95% Cl]
ASA grade 3 | <0.001 1.9[1.4-2.7] 0.008 1.8[1.2-2.7] 8 0.001 2.3[1.4-3.9]
Preinjury residence 2 |0.012 1.4 [1.1-1.9] 0.27 1.3[0.8-1.8] 0.01 1.7 [1.1-2.5]
Age / < 0.001 1.1[1.0-1.1] / <0.001 1.1[1.0-1.1] / 0.003 1.0 [1.0-1.1]
Time to surgery <48h | 1 0.77 1.1 [0.7-1.5] 1 0.57 09[05-1.5] 1 0.87 1.0 [0.6-1.6]
Operation type 1 0.93 1.0[0.7-1.4] NA | NA NA NA | NA NA

ACT 1 0.78 1.0 [0.6-1.4] 1 0.72 1.1[0.6-21] 1 0.95 1.0 [0.6-1.8]
NRPT 1 0.47 0.90.6-1.2] 1 0.76 1.11[0.6 -2.0] 1 0.20 0.7[0.5-1.2]

NA - not analyzed; df — degrees of freedom; HR — hazard ratio; Cl — confidence interval; gray shadowed cells —statistical significant.

Mortality

The 30-day mortality in patients operated early was
4.4%, if late 6.1% (p = 0.4). TF patients operated early
had significantly lower 30-day mortality compared to late
group (5.1% vs. 13.9%; p = 0.006). This difference was
not significant in FNF patients (2.8% vs. 3.1%; p = 0.6).

One-year mortality in patients operated early was
17.2% and if late 20% (p = 0.4). TF patients operated
early had significantly lower 1-year mortality compared
to late group (18.8% vs. 32.3%; p = 0.01). This differ-
ence was again not significant in FNF patients (13.2%
vs. 16.3%; p = 0.4). There was also a statistically sig-
nificant difference between TF and FNF patients oper-
ated late, both for 30-day mortality (p = 0.002) and
1-year mortality (p = 0.003).

Data presented in Table 3.

Multivariable logistic regression presented in Table 4
predicted that patients with higher ASA (hazard ratio
(HR) 1.9), living in a nursing home (HR 1.4; p <0.001)
and higher age (HR 1.1; p = 0.012) had a significantly
higher risk of mortality. TF patients with higher ASA
(HR 1.8; p=0.008) and higher age (HR 1.1; p <0.001)
had a significant higher risk of mortality. On the other
hand, FNF patients with higher ASA (OR 2.3; p=10.001)
and living in a nursing home (OR 1.7; p = 0.01) were
predicted to have a significantly higher mortality. All
other variables were not significant.

DISCUSSION

In 2016 (study period) 4095 patients with fractures
were operatively treated in our institution. The low pro-
portion of hip fractures (16.5%) is connected with the
level of care provided in our center and it can be prob-
lematic, because the importance of this fractures can eas-
ily be underestimated.

Time to surgery

We operated 56.3% of patients with hip fractures in
the first 48 hours after admission. Studies dealing with
the timing of surgery for hip fractures show large vari-
ation (from 40% to 90%) in the proportion of patients
treated in the proposed time intervals and some have
shown great improvement in the timing for hip surgeries

after the implementation of guidelines (3, 8, 9, 11, 12,
27, 41). The patient characteristics in our study did not
differ from studies that showed higher adherence to ear-
lier hip operation (17, 28).

We were able to show statistical differences in age and
ASA between the patients operated early and late, but
except for ASA in TF, they didn’t contribute to delay.
Higher ASA need medical optimization, which has
a positive effect on outcome (20). Many elderly patients
had poorly treated chronic diseases and their physiolog-
ical reserve was enough for daily activities, but injury
causes an adverse physiological reaction. This patient
related delay can be considered to be “positive”. True
delay starts when patients are prepared for surgery, but
they are not operated.

Late operation was mainly due to ACT, NRPT and
operation type. These factors can be called treatment
related rather than patient related.

In both fracture groups, we found ACT to be an impor-
tant factor. Warfarin was taken by 75% of our patients
on ACT. According to our hip fracture protocol the
accepted value of INR is not higher than 1.3. We start
K vitamin therapy already in emergency department. All
patients receive low dose heparin (LOH). The last dose
of LOH is administered 12 hours before the surgery (38).
Majority of our patients are operated under subarachnoid
block anaesthesia. Indications for general anaesthesia in
our hip fracture patients are: severe aortic stenosis,
severe confusion which cannot be suppressed by med-
ications or technical problems (27, 30). Studies have
shown that vitamin K application will lower INR to an
acceptable level in 24 to 36 hours in 90% of patients (1,
19, 42). Because we start K-vitamin therapy in the emer-
gency department, the majority of ACT patients are pre-
pared for surgery sooner than in 48 hours, so further
delay is not ACT related.

NRPT is also an important reason for delay in the FNF
group. The majority of non-routine tests were heart
sonographies (HS) in FNF patients. The predicted blood
loss in hip arthroplasty can be in elderly patients a sig-
nificant risk because of poor heart function. HS provides
some additional information and is beneficial if we
change the general treatment from operative to conser-
vative because of new data (severe heart decompensa-
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tion) or if change the anaesthesia type (from subarach-
noid block to general) in case of severe aortic stenosis
(27, 30). The most important problem regarding NRPT
in our institution is that in some cases we have to wait
for the test to happen to long and in this way we generate
delays and in great majority of cases it does not change
the treatment.

We were able to show that the most important reason
for late operation was the type of the operation. Patients
who were operated with AP were less likely to be oper-
ated in first 48 hours after admission. The type of oper-
ation is strongly connected to type of fracture. We thus
also found a disproportion of TF and FNF patients oper-
ated early. These differences may be patient factor relat-
ed or procedure related. Comparing TF and FNF patients
operated in the first 48 hours we found no significant
differences in the patient characteristics. On the other
hand, in the group of patients operated after 48 hours,
FNF patients were younger, with lower ASA and fewer
patients needed ACT. We can therefore conclude that
FNF patients operated late had fewer medical reasons
for delay than TF patients.

The majority of TF patients without any contraindica-
tion for early surgery are in our institution listed for sur-
gery on the same day and most of them will be operated
in afterhours. Studies have shown that hip fracture oper-
ations in afterhours do not have worse results or more
complications than normal-hour surgery (5, 28). We
have one complete operative time dedicated for fracture
operations in the hospital in the afternoon and night, so
cases have to be prioritized. For TF patients that cannot
be operated the same day, surgery will be planned for
the following afternoon, because the morning trauma
schedule is already booked.

In contrast to patients with TF, FNF patients are rarely
put on the afterhours list. The main reason is the differ-
ence in operation logistics between OS and AP. The gen-
eral indication for AP in FNF in our setting is patients’
age more than 65 years with at least Garden type 2. In
some cases we decide for AP also in younger patients
(severe unreducible dislocation of the fracture, chronic
conditions which influences the rehabilitation). We do
OS in FNF patients over 65 years in Garden type 1 and
ifthey are fitand lucid. Arthroplasty operations are more
time and human resource consuming. The operation time
for AP is almost twice as long as that for OS (6, 26) and,
in our protocol; the operative team for AP is three sur-
geons. The senior surgeon has to be experienced in hip
prosthetics. We rarely have enough time and (compe-
tent) human recourses to operate them in afterhours. We
normally assign these patients to the first available place
on the morning trauma list, again doing prioritization.

The lack of operative capacities and teams are the rea-
sons for a large proportion of delays to operative treat-
ment in our institution. Even when patients are opti-
mized, they cannot sometimes be treated shortly after,
because also other fracture patients have to be operated
and prioritization have to be done. The same problem
has also been described in other big level 1 trauma cen-
tres (21, 36).
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Mortality

Overall 30-day mortality was 5.1% and 1-year 18.4%.
The results in other studies showed 30-day mortality of
5%—10% and one-year mortality of 15%—-30% (3,9, 12,
20, 23). The important factors influencing the mortality
in our study are patient related (ASA, age and preinjury
residence), but not surgery delay. The studies which
reported differences due to timing were done on much
higher numbers of patients (9, 13, 18,25, 39). The reason
for lower 30-day and 1-year mortality in patients with
FNF compared to the TF group if operated later is in
younger FNF patients with less comorbidity. This dif-
ference has already been described in other studies (15,
40).

In much smaller group of our patients who were treat-
ed conservatively (30 patients) the 30-day mortality was
15.4% and 1-year 47.2%. In conservatively treated
group 19 patients were not operated because of generally
bad health, all others were patients with Garden 1 FNF
who were able to walk with crutches without severe pain.
The only statistically significant difference between
operated and conservatively treated patients in our series
was ASA (operated patients ASA > 2; 57% vs. not oper-
ated ASA > 2; 82%) (16). It is very difficult from this
date to conclude that the difference in mortality was due
to ASA difference only. So the conservative treatment
has to be reserved only for patients with great risk of
perioperative death.

We see the reasons for low mortality in our series in
our multidisciplinary approach and experienced team
performing the surgery (attending surgeon always pres-
ent, every operation nurse is trained in orthopaedic trau-
ma and all anaesthesia is done under the supervision of
the attending anaesthetist). The same reasons for good
results were found by other authors (7). We also take
great care in pain treatment and patients start respiratory
and locomotor physiotherapy even before surgery and
are continued immediately after the operation. Patients
are not discharged from our department before they are
medically stable and able to cooperate fully in physio-
therapy.

Our study has some limitations. The main one is its
retrospectivity, because we had to limit our research to
patient characteristics that are documented in all patient
files. We were unable to study the influence of specific
patients’illnesses and medical or surgical complications,
because we were not sure that all illnesses and compli-
cations were documented with every patient. The second
limitation is the relatively low number of patients.

CONCLUSIONS

We recommend a short interval between admission
and operation, although we believe that, for a good out-
come, the quality of surgery and a multidisciplinary
approach are at least as important as the timing. We did
not find delay to surgery to be a factor influencing mor-
tality rates, but unnecessarily long delay in frail patients
at the least causes unnecessary pain and immobility.
Because of growing numbers of elderly patients with
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proximal femur fractures, the implementation of proto-
cols must be accompanied by increased operating theatre
capacities; otherwise it is impossible to operate patients
immediately after they are prepared for surgery. In level
1 trauma centres, these theatres should be separated from
those for other severe injuries to avoid unfair prioritizing
of the patients.
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