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Introduction

Benign prostatic hyperplasia (BPH),
defined as obstruction of urinary passage by
prostate enlargement causing bothersome
lower urinary tract symptoms, is a common
disease in aging men with world-wide
prevalence of 50-75% among men over the
age of 50 years and aforementioned
prevalence would reach 80% by the age of
70 years."” BPH is the leading cause of lower
urinary tract symptoms (LUTS) in male of all
ages.” Despite vast invention and robust
application of newer minimal invasive
surgery for BPH,” transurethral resection of
prostate (TURP) remains the gold standard
for BPH surgery due to lower rate of
complications and excellent voiding
outcomes."” Postoperative hemorrhage is
among the most common complications
after TURP owing to its rich vascular supply,
found at 0.4-7%.” Several factors ameliorate
postoperative hemorrhage such as
premedication with 5-alpha reductase
inhibitors (5-ARIs) such as finasteride or
dutasteride prior to surgery,*® type of

)

anesthesia,” absence of urinary tract

10)

infection before surgery,' foregoing

antiplatelet before surgery,"" type of

" and volume of

resectoscope polarity*
prostate resected."” Despite meticulously
coagulation is usually performed at the end
of surgery to minimize bleeding, TURP still
results in significant postoperative hemorrhage
which is sometimes life-threatening."”

Though most of which severity is trivial, and

could be stopped with bladder neck
compression by Foley’s catheter traction,"”
and only small percentage of patients bleed
failed

management so that they require re-operation
(16)

profusely and conservative
or angioembolization of prostate.

Balloon tamponade of bladder neck
after TURP is a standard practice in many
institution, however, no consensus on
standardized procedure of traction or
balloon volume has been described."” At
division of Urology in Sunpasitthiprasong
hospital, balloon tamponade would be
applied by insertion of Foley’s catheter
passing urethra into bladder, inflation of its
balloon by sterile water to a certain volume,
manually pull the catheter and strapping its
distal end to patient’s right thigh. (Figure 1)
The traction was applied to almost all
patient, but the volume differed between
patients depending on operating surgeon,
commonly between 30-50 ml. Most believed
the bigger balloon would result in the larger
area of pressure on resected prostate
leading to the question of this study. The
primary objective of this study is to clarify if
different volume of Foley’s balloon used for
traction would significantly alter hemorrhage
after resection define approximately by the
need for blood transfusion and incident of
bladder irrigation from clot retention in
bladder within 24 hours after surgery. We
theorize that larger balloon of 50 ml would
result in lower incident of significant
hemorrhage.
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Figure 1: Demonstration of balloon tamponade by foley’s catheter traction traction and strapping

3-way catheter to patient’s right thigh

Material and methods

study design

A retrospective cohort study, approved
by Sunpasitthiprasong hospital ethics
committee protocol no. 025/63 R was
undertaken at Sunpasitthiprasong hospital,
collecting data extracted from medical
record program named Opserve from
January 2017 to January 2020. List of
possibly eligible patients was manually
chosen from record book of all cases
admitted to urology ward by author.
Gathering of data was started after ethical
committee approval.

Collected data includes 1) demographic
information such as age, comorbidity,
medication taken prior to surgery and
surgical history. 2) Surgery-related parameters
such as resectoscope polarity, type of

anesthesia, duration of surgery, intraoperative
blood loss, need for bladder irrigation after
surgery, need for blood transfusion and
pathological results of resected prostate.

statistical analysis

Statistical analyses were performed
using SPSS version 21™. P-value of less than
0.05 was considered statistically significant.
Categorical, normally and non-normally
distributed continuous variables were
described as number (%) and mean (standard
deviation, SD). On the contrary median
(interquartile range, IQR) was used in the
abnormally distributed data. Chi-square test
was used for the comparison of categorical
variables of baseline characteristic and
postoperative complications.
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Results

As of the specified period of study, there were 211 patients under went TURP and 189
patients met the inclusion criteria. With 23 met the exclusion criteria, 166 patients were
included in the study. Data as described were extracted from electronic medical record for
statistical analysis.

demographic data

There was no significant difference in demographic data (Table 1) between the two groups.

Table 1 baseline characteristics and surgical factors

characteristic Total 30 ml balloon 50 ml balloon P value
(n=141) (n=25)
Age, years 166 71 (52-87) 70.2 (53-89) 0.65
5-ARI 62 55 (39%) 7 (4%) 0.29
PSA, ng/mL 166 5.72(3.2-11.6) 5.43(3.8-11.4) 0.403
Mean resection time 70 (55-85) 65 (50-90) 0.47
Spinal anesthesia 150 (97.5%) 11 (91.6%)

data are n (%) or median (IQR). PSA = prostate-specific antigen

surgical factors

Mean duration of resection was 70 minutes (IQR 55-85) and 65 minutes (IQR 50-90) in
group of balloon traction at 30 ml and 50 ml respectively, of which showed no statistical
difference (p-value = 0.47, Mann-Whitney U test). Of the 154 patients with 30 ml balloon
traction, 150 (97.5%) reported receiving spinal anesthesia and 4 (2.5%) reported receiving
general anesthesia. From 12 patients with 50 ml balloon traction, 11 (91.6%) reported receiving
spinal anesthesia while 1 (8.4%) received general anesthesia. Off all 23 cases recorded polarity
of resectoscope, 8 cases were monopolar (33.3%) and 16 were bipolar (66.6%).

Relation between traction balloon volume and postoperative hemorrhage

Among 10 patients with significant postoperative hemorrhage needing bladder irrigation, 9
(6.4%) were in 30 ml balloon group and 1 (4%) were in 50 ml group. Of 6 patients bleeding
were severe enough that required blood transfusion, 4 (2.8%) were in 30 ml group and 2 (8%)
were in 50 ml group. (Table 2)

Table 2 bladder irrigation and blood transfusion incidence after TURP (n=166)

Total Balloon 30 ml Balloon 50 ml P value
(n=166) (n=141) (n=25)
Bladder irrigation 10 (6) 9 (6.4) 1(4) 0.64
Blood transfusion 6 (3.6) 4(2.8) 2(8) 0.22

Data are n (%)
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Discussion

The analysis of this trial has not shown
any benefit regarding hemorrhage from
increasing traction balloon volume from 30 ml
to 50 ml. Advantage regarding reduction in
bleeding was inferred from the need of
blood transfusion and bladder irrigation in 24
after surgery. Although the low significant
bleeding rate observed suggested poor
scope for improvement in this patient group.

From study of Walker et al, postoperative
bladder neck traction with catheter
tamponade for 30 minutes reduces
postoperative hemorrhage. Rate of blood
transfusion need in cited paper was roughly
11% while in this study is approximately 6%.
The difference

improvement in instrumentation."” Further

could be due to

improvement of the technique were made
by several urologists. One popularized
method was by creating pressure on
prostatic fossa via strapping of catheter to
patient’s right thigh or anterior abdomen.
Duration of traction ranged from couple of
hours to overnight depend of surgeon
preference."” Nowadays many publication
focused on method of balloon tamponade

(19)

and it’s duration, ” none devoted on the

volume of balloon.””

Possibly most entertained complication
was hemorrhage and numerous studies shed
light on various method to prevent such
event, many focus on drug administrated
perioperatively and others on traction
method. None focus on amount of balloon

size used for traction. According to this

study which compared two groups of
patients; tamponade balloon of 30 ml and
50 ml, both showed no statistical
significance difference regarding severity of
postoperative hemorrhage measured by
need for blood transfusion and bladder
irrigation. Of note, from all 6 patients
requiring blood transfusion, neither the exact
indication for blood transfusion nor
confounding underlying disease such as
anemia were recorded which further
disfigure the reliability of using transfusion as
a representative for prostatic hemorrhage
severity.

The study has several limitations
owning to its nature of retrospective study.
Although various parameters were recorded,
many which that would affect hemorrhagic
outcome were missing from medical record
such as resected prostate weight or duration
of Foley’s catheter traction and even
perioperative blood loss making information
from this study could barely be used
clinically. However, this study marked first
study regarding Foley’s catheter balloon size
and would yield statistically meaningful data
for further study. As long as data are
concerned now, using larger balloon size
was only applied according to expert opinion
and has no strong evidence-based
recommendation. Practically, a standard
30 ml balloon should be used. Further
randomized controlled trial comparing 30 ml
and 50 ml balloon traction would be highly
efficient in supplementing robust data

regarding blood loss between the two.
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Conclusion

Increasing the volume of balloon used
for bladder neck tamponade after TURP
from 30 ml to 50 ml does not decrease
incidence of significant postoperative
prostatic hemorrhage defined by need for
bladder irrigation-from  blood clot
accumulation in bladder-and blood
transfusion. The authors discourage such
increment because the larger the balloon,
the higher risk of traction complication such
as bladder neck necrosis, abdominal pain,
catheter leakage, urethrocutaneous fistula

and penile necrosis, would occur.””

Acknowledgement

The author would Llike to thank
Piyawadee  Wuttikonsammakit  from
department of Obsteric and gynecology
Sunpasitthiprasong hospital for taking time to
review this humble study and giving
invaluable comments on unfinished paper
used for residency research contest and

prior to publication.

Potential conflict of interest
The authors declared no conflict of
interest.

References

Egan KB. The epidemiology of benign
prostatic hyperplasia associated with
lower urinary tract symptoms. Urol
Clin North Am 2016;43:289-97.

Berry SJ, Coffey DS, Walsh PC, et al.
The development of human benign
prostatic hyperplasia with age. J Urol
1984;132:474-9.

Lokeshwar SD, Harper BT, Webb E,
et al. Epidemiology and treatment
modalities for the management of
benign prostatic hyperplasia. Transl
Androl Urol 2019;8:529-39.

. Malaeb BS, Yu X, McBean AM, et al.

National Trends in Surgical Therapy
for Benign Prostatic Hyperplasia in the
United States (2000-2008). Urology
2012;79:1111-7.

Borboroglu PG, Kane CJ, Ward JF,
et al. Immediate and postoperative
complications of transurethral
prostatectomy in the 1990s. J Urol
1999;162:1307-10.

. Shanmugasundaram R, Singh JC, Kekre

NS. Does dutasteride reduce
perioperative blood loss and
postoperative complications after
transurethral resection of the
prostate? Indian J Urol 1JU J Urol Soc
India 2007;23:334-5.

Hahn RG, Fagerstrom T, Tammela TLJ,
et al. Blood loss and postoperative
complications associated with
transurethral resection of the prostate
after pretreatment with dutasteride.
BJU Int 2007;99:587-94.



AIIWANSLIYENS
U7 42 atu 3 Wweuiugngu-suIAL 2564
Vol.42 No.3 September-December 2021

8.

10.

11.

12.

13.

14.

Donohue JF., Sharma H, Abraham R,
et al. Transurethral Prostate Resection
and Bleeding: A randomized, placebo
controlled trial of role of finasteride
for decreasing operative Blood Loss. J
Urol 2002;168:2024-6.

Kirollos MM, Campbell N. Factors
influencing blood loss in transurethral
resection of the prostate (TURP):
auditing TURP. Br J Urol 1997;80:111-5.
ElMalik EM, lbrahim Al, Gahli AM,
et al. Risk factors in prostatectomy
bleeding: preoperative urinary
infection is the only reversible factor.
Eur Urol 2000;37:199-204.

Enver MK, Hoh I, Chinegwundoh FlI.
The management of aspirin in
transurethral prostatectomy: current
practice in the UK. Ann R Coll Surg
Engl 2006;88:280-3.

Issa MM. Technological advances in
transurethral resection of the
prostate: bipolar versus monopolar
TURP. J Endourol 2008;22:1587-95.
Mayer EK, Kroeze SGC, Chopra S,
et al. Examining the “gold standard”:
a comparative critical analysis of
three consecutive decades of
monopolar transurethral resection of
the prostate (TURP) outcomes. BJU
Int 2012;110:1595-601.
Wendt-Nordahl G, Bucher B, H
acker A, et al. Improvement in mortali
ty and morbidity in transurethral
resection of the prostate over 17
years in a single center. J Endourol

2007;21:1081-7.

15.

16.

17.

18.

19.

20.

21.

Walker EM, Bera S, Faiz M. Does

catheter traction reduce post-
transurethral resection of the prostate
blood loss?. Br J Urol 1995;75:614-7.

Bao ZM. Ligation of the Internal Iliac
Arteries in 110 Cases as a hemostatic
procedure  during  suprapubic
prostatectomy. J Urol 1980;124:578.

Gray ML. Securing the indwelling
catheter. Am J Nurs 2008;108:44-50.

Seewilai T, Amornvesukit T, Jitpraphai
S, et al. Efficiency of the newly
proposed practice guideline of
catheter traction after transurethral
resection of prostate (TURP) in
patients with benign

(BPH).

prostatic

hyperplasia Insight Urol
2019;40:38-45.

Gordon NS. The tide is stemmed. a
method of catheter traction for the
control of venous haemorrhage
following transurethral resection of
prostate. Aust N Z J Surg 1987;
57:475-6.

Akhavizadegan H. A novel technique
for post-prostatectomy catheter
traction. NephroUrol Mon 2016;
8:e37394.

Kosar A, Serel TA, Ozturk A, et al.
Penile necrosis: an unexpected
complication following transurethral
resection of the prostate. Scand J

Urol Nephrol 1999;33:418-9.



Comparison of balloon tamponade after transurethral resection
of the prostate using Foley’s catheter filled with 30- and 50-ml
sterile water - A retrospective cohort study
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ABSTRACT

Background: Venous hemorrhage in resected area is a common complication after transurethral
resection of prostate (TURP) which could lead to significant blood loss resulting in blood
transfusion. The temporary traction using balloon tamponade is a widely used technique to
stop such bleeding but no definite balloon volume has been proposed.

Objective: To compare incident of significant post-TURP hemorrhage defined by the need for
bladder irrigation and need for blood transfusion between 24-Fr Foley’s catheter traction at
bladder neck with 30 ml and 50 ml balloon of sterile water.

Material and method: Data of all participants underwent TURP procedure from January 2017
to January 2020 were retrospectively reviewed. Inclusion criteria are patient who underwent
TURP which received Foley’s catheter traction with 30 ml and 50 ml. balloon of sterile water,
and age of 50-90. Exclusion criteria are pathologic result of malignancy and cases which
resected prostate were less than 10 g. Demographic data such as age, comorbidity and current
benign prostatic hyperplasia (BPH) medication were recorded. Perioperative parameters such as
type of polarity of resectoscope, type of anesthesia, operative time, need for bladder irrigation,
need for blood transfusion and pathological reports were collected and analyzed.

Results: Of all 211 patients underwent TURP, 189 patients met the inclusion criteria, 23
patients were excluded according to exclusion criteria and 166 patients were eligible for
analysis. No statistically significant different in age, rate of receiving alpha blocker or 5-ARI,
polarity of resectoscope and operative time are founded. Need for bladder irrigation (p-value
0.64) and blood transfusion (p-value 0.22) are also not significantly different between traction
with 30 and 50ml volume of balloon.

Conclusion: In case of benign prostatic BPH, the 50 ml-balloon traction of bladder neck post
TURP has no benefit to prevent hemorrhage more than 30 ml balloon traction.

Keywords: benign prostatic hyperplasia (BPH), balloon tamponade at bladder neck,
transurethral resection of prostate (TURP), postoperative hemorrhage.
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Introduction

Like many other countries around the
world, Thailand’s demographic structure has
been shifting towards ageing society. Longer
life expectancy results in many consequences.
Older people are more likely to be affected
by many comorbidities which could lead to
fragility, falls and fractures."™ Fragility
intertrochanteric fractures are common in
elderly leading to a number of serious
consequences, e.g. increased risk of
pneumonia, urinary tract infection and
pressure sore, with mortality in approximately
one-fifth of patients.“® Many studies have
shown that fixation or arthroplasty can
significantly help decrease overall mortality
by 9%-51%"°? This treatment has consistently
been reported to be associated with lower
morbidity after hip fractures, both closed
femoral neck and intertrochanteric fracture.”""
Many previous studies including recent
meta-analyses further suggested that early
treatment may help reduce overall mortality
when compared to delayed surgical
treatment, with a one-year mortality of
15-18% and 20-23% in hip fracture patients
receiving surgical treatment within 48 hours
and after 48 hours respectively.®''?"

Previous literature supported beneficial
effects of reduced time to fixation in
treatment outcomes of hip fractures, both
neck and intertrochanteric fractures,®'%#'?
but evidence on its benefits in osteoporotic
intertrochanteric fractures is still limited.

Treatment outcomes and their prognostic

factors varied greatly across different
populations and ethnicities, environments,
healthcare systems, workload and location

#1019 However, most previous

of fractures.
studies were done in Western and developed
countries. Only a few studies were done in
developing countries," where patient
characteristics, healthcare systems and
standards of treatment may be different.
Further, many studies in developing
countries were mostly retrospective, with
concerns over data availability and validity.
Therefore, the present study aimed to
describe one-year mortality and occurrence
of postoperative complications in patients
with closed osteoporotic intertrochanteric
fracture treated in a tertiary care hospital in
Thailand. Additionally, our study also aimed
to examine the association of time to
fixation and other factors with morbidity and
mortality in these patients. This may be used
to inform policy and practices in treatment
of intertrochanteric fracture in Thailand and

other developing countries.

Materials and Methods
Study population

A prospective cohort study was
conducted in 209 closed osteoporotic
intertrochanteric fracture patients who were
treated surgically in Sunpasitthiprasong
Hospital between June 1%, 2017 to May 31",
2018 and followed for a minimum of 12
months. We included patients aged 50 years
and older diagnosed with closed osteoporotic

intertrochanteric fracture by orthopaedists.
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In practice, osteoporotic fracture is clinically
diagnosed based on a number of
characteristics, mainly patient’s age and
whether the mechanism of the fracture is
low energy trauma/ from simple fall."**"
This is complied with one of the widely used
criteria in Thailand: Khon Kaen Osteoporosis
study Score (KKOS) < -1)."? All of the patient
s received operative internal fixation by
orthopaedists with work experience of more
than 5 years.

Patients with suggestively pathological
fracture due to bone tumor, a history of
previous hip surgery or fracture and a history
of prolonged use of oral corticosteroid more
than 3 months were excluded. Those with
congestive heart failure, acute myocardial
infarction (AMI), end stage renal disease
(ESRD), cerebrovascular disease (CVA),
cirrhosis, thalassemia, hyperparathyroidism,
Cushing’s syndrome, and rheumatoid
treated  with

anticonvulsants or anticoagulants were also

arthritis  and  being
excluded.

The sample size was calculated to
address a research question “whether time
to fixation was associated with mortality.”
Based on data on morbidity and morality by
time-to-fixation reported in previous studies
by Forte ML, et al.” and Ryan DJ, et al."?,
a sample size of 200 patients was required.

Data collection and outcome ascertainment
After informed consent was given, all
patients were admitted and received

standard treatments by experienced

orthopaedic surgeons. Surgery time,
operative techniques and type of implants
were solely dependent on each surgeon’s
practice. Patients with no contraindications
received less than 5 pounds skin traction by
the Buck’s extension technique, adequate
pre-postoperative analgesic drugs, appropriate
preoperative assessment, preoperative
prophylactic intravenous antibiotics with 2
grams of cefazolin followed by 1 gram of
cefazolin every 6 hours postoperatively.
Radivac drain was placed intraoperatively
and later removed postoperatively when the
volume of fluid discharge in the bottle was
less than 50 cc per day for 2 consecutive
days. During the postoperative period, all
patients received physical therapy by partial
weight bearing using a walker. Data on
sociodemographic characteristics, underlying
diseases, medications, a history of previous
hip fracture, mechanism of injury, Evans
classification and Singh classification were
collected. By careful medical record
reviews, we obtained additional clinical data
including time to surgery, type of implant or
prosthesis, operative time, complications
during surgery, blood loss, duration of
hospitalization, and postoperative
complications (namely, pneumonia, urinary
tract infection (UTI), pressure sore, surgical
site infection, deep vein thrombosis (DVT)).
To reduce detection biases, outcome
assessors were blinded for information on
time to surgery, which was the main
exposure considered in this study. In this

study, ‘delayed surgery’ was defined as time
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to internal fixation of more than 48 hours
after admission and ‘early surgery’ was
defined as time to internal fixation of within
48 hours.

The primary outcome was mortality
rates in patients with closed osteoporotic
intertrochanteric fracture who underwent
early and delayed fixation. Patients were
followed up at the orthopaedic outpatient
department at 2 weeks, 1, 3, 6, 9 and 12
months. In cases the patients did not attend
follow-up visits, they were reminded and
invited back by phone. Mortality data were
obtained up to 12 months postoperatively
by reviewing hospital’s electronic medical
records and confirmed by vital statistics from
the Ubonratchathani

Administrative Office. Survival time was

Municipality

defined as a duration from dates of surgery
to death, or 12 months if the patients
survived at 12 months after operation.

The  secondary outcome  was
postoperative complications which included
pneumonia, UTI defined based on the US
Centers for Disease Control and Prevention/
National Healthcare Safety Network,"”

(11) and

surgical site infection,”” pressure ulcer
DVT®" occurred during hospitalization and

follow-up.

Statistical analyses

Data were analyzed using the SPSS 13"
version and STATA 14.2 for Window. Patient
characteristics were described using number
(%) and mean (standard deviation, SD) for
categorical, normally distributed continuous
variables respectively. Comparison in these
characteristics between dead and survived
patients was performed using chi-square test
and independent t-test for categorical and
continuous variables respectively.
Kaplan-Meier curves were plotted and
overall survival was computed. The
difference in the survival between two or
more groups were assessed using the log
rank test. Factors associated with mortality
were examined using univariate and
multivariate Cox proportional hazard
regression and hazard ratio (HR) with 95%
confidence interval (Cl) was presented. Due
to data on time to first complication were
not available, factors associated with
postoperative complication were examined
using univariate and multivariate logistic
regression and odds ratio (OR) with 95% ClI
was reported. Factors possibly associated
with outcomes in univariate regression were
included in multivariate regression. The
P-value of <0.05 was considered statistically

significant.
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Results

Table 1 Sociodemographic and clinical characteristics of patients with closed osteoporotic

intertrochanteric fracture participating in this study by mortality status (n=209)

Characteristics Total Alive Died p-value*
(n=209) (n=169) (n=40)
Age, years 76.6 (10.9) 75.2 (10.7) 82.9 (9.5) 0.001
Gender
male 64 (28.7) 53(31.4) 11 (27.5) 0.634
female 145 (65.0) 116 (68.6) 29 (72.5)
Number of comorbidities
none 49 (23.4) 40 (23.7) 9 (22.5) 0.029
1-2 92 (44.0) 80 (47.3) 12 (30.0)
>2 68 (32.6) 49 (29.0) 19 (47.5)
Evans classification
stable 145 (69.4) 117 (69.2) 28 (70.0) 0.924
unstable 64 (30.6) 52 (30.8) 12 (30.0)
Osteoporotic drugs
none 182 (87.1) 148 (87.6) 34 (85.0) 0.223
calcium 10 (4.8) 7(4.1) 3(7.5)
calcium + vitamin D 14 (6.7) 12 (7.1) 2 (5.0)
antiresorptive drug 3(1.4) 2(1.2) 1(2.5)
ASA category
Class 1 1(0.5) 1(0.6) 0 (0) 0.115
Class 2 34 (16.3) 30 (17.8) 4 (10.0)
Class 3 147 (70.3) 120 (71.0) 27 (67.5)
Class 4 24 (11.5) 17 (10.1) 7(17.5)
Class 5 3(1.4) 1(0.6) 2 (5.0)
Class 6 0 (0) 0 (0) 0 (0)
Timing to operation
< 48 hrs 85 (40.7) 77 (45.6) 8 (20.0) 0.003
> 48 hrs 124 (59.3) 92 (54.4) 32 (80.0)

Note Data in the table are described as n (%) and mean (standard deviation).
* p-value for comparison between those who died and were alive using chi-square test and
independent t-test for category and continuous variables respectively.
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Table 1 describes demographic and clinical characteristics of 209 patients with
osteoporotic intertrochanteric fracture participating in this study, overall and by death status.
An average age of the patients was 76.6 (SD=10.9) years, with 65% being female. Approximately
two-thirds of the patients had at least one comorbidity, stable fracture configuration as defined
by the Evans classification, Type 3 ASA category. Of all patient 124 (59%) underwent delayed
internal fixation, defined time-to-operation of >48 hours. The large majority of patients did not
receive the osteoporotic drugs. Compared to those who survived, patients who died during the
follow-up of 1 years were older and more likely to have one or more underlying diseases. Both
groups were similar regarding sex, physical status defined by the ASA classification, Evans
classification, and prior use of osteoporotic medications. Higher percentage of having time to
fixation of >48 hours were observed in those who died than those who survived.

Figure 1 Mortality and post-op complications associated with early and delayed internal
fixation, defined as the operation undertaken within 48 hours and after 48 hours respectively.

% =
100 100
75 75
p = 0.003 p = 0.001
50 S50
25 25
. Time 1o feafion ° _- Time 1o fxation
s 48 hr 2 48 hr = 48 hr
B + Post-op complication

Figure 1 shows percentages of mortality and post-operative complications in patients
receiving early and delayed internal fixation. Of 209 patients, 40 patients died over 1 year of
follow-up, an overall mortality of 19.1%. Those receiving early surgery were less likely to die
than those receiving delayed surgery (9.4% and 25.8% respectively, p=0.003). With a total time-
at-risk of 2,201 months, overall mortality rate was 18.2 (95% C| 13.3-24.8) per 1,000 person-
months. Those receiving early surgery had significant lower mortality rates than those receiving
delayed surgery (8.5 (95% Cl 4.2-16.9) and 25.5 (95% ClI 18.0-36.1) per 1,000 person-months

respectively).
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Over 1 year of follow-up, 61 patients (29.2%) developed at least one complication. As
shown in Figure 1, lower percentage of complications was observed in those who receive early
than delayed internal fixation (14.1% and 39.5% respectively, p=0.001). Of all patients, 43
(20.6%) had post-operative urinary tract infection, while 26 (12.4%), 11 (5.3%) and 5 (2.4%)
developed pneumonia, pressure sore and deep vein thrombosis respectively. Noteworthy, 19

patients (9.1%) had more than one complication.

Figure 2 Kaplan-Meier curves for survival by time-to-fixation category (blue line: internal

fixation undertaken within 48 hours, green line: internal fixation undertaken after 48 hours)
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Figure 2 illustrates the Kaplan-Meier survival curves for these surgically managed patients
by time to fixation. Patients receiving early internal fixation had better survival than those
receiving delayed internal fixation, with 1-year survival for early and delayed fixation being 90
and 75% respectively (log rank p-value 0.004). Of note, survival of the two groups started to
differ at approximately 3 months postoperatively.
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Table 2 Factors associated with mortality in patients with closed osteoporotic intertrochanteric
fracture using univariate and multivariate Cox proportional hazard regression.

Factors Unadjusted HR p-value  Adjusted HR p-value*
(95% ClI) (95% CI)

Timing to operation
< 48 hrs 1 0.007 1 0.042
> 48 hrs 2.93 (1.35-6.36) 2.29 (1.03-5.10)

Age, for every 10 years older  2.40 (1.60-3.58) <0.001 - -

Gender 1.18 (0.59-2.36) 0.640 - -

male vs. female

Comorbidities 1.01 (0.48-2.12) 0.983 - -

yes vs. No

Type of implants

Sliding hip screw 1 0.966 - -
Intramedullary nail 1.02 (0.40-2.61)
Evans classification 0.95 (0.49-1.87) 0.889 - -

unstable vs. stable

ASA category - -

I-Il 1 1
Il 1.64 (0.57-4.69) 0.356
V-V 3.13(0.96-10.17)  0.058
Any postoperative 2.98 (1.60-5.55) 0.001 2.43 (1.28-4.62) 0.007

complications

yes vs. No

* p-value for hazard ratios (HR) adjusted for all factors in the table and a p-value of <0.05 is

considered statistically significant.

Table 2 shows factors associated with the risk of mortality in patients with closed
osteoporotic intertrochanteric fracture using univariate and multivariate Cox proportional hazard
regression. Factors associated with mortality in univariate Cox regression were time to fixation,

age and postoperative complications. Delayed time to fixation was associated with a 2.3-fold



#IIWANSLIYENS
U7 42 aUu 3 Wweuiugngu-suINAY 2564
Vol.42 No.3 September-December 2021

increase in risk of mortality independent of patient’s age and whether they had postoperative
complications (adjusted HR 2.29 (95% CI 1.03-5.10)). Having any postoperative complications
was associated with 2.4-time increased risk of mortality. The risk of death doubled for every 10
years older (HR 2.35 (95% Cl 1.57-3.52)). The association remained unchanged even after
controlling for sex, comorbidities, ASA classification, Evans classification and type of implants. In
multiple logistic regression, the only factor that was associated with development of
postoperative complications was time to fixation (Table 3). Delayed surgery had a 3.75-time
higher risk of complications than early surgery (adjusted odds ratio 3.75 (95% ClI 1.83-7.66)),

independent of age, sex, comorbidities ASA category and Evans classification.

Table 3 Factors associated with postoperative complications in patients with closed

osteoporotic intertrochanteric fracture using univariate and multivariate logistic regression.

Factors Unadjusted OR p-value Adjusted OR p-value*
(95% ClI) (95% CI)

Timing to operation

< 48 hrs 1 <0.001 1 <0.001
> 48 hrs 3.97 (1.96-8.07) 3.75 (1.83-7.66)
Age, for every 10 years older 1.42 (1.04-1.92) 0.025 1.35(0.98-1.87)  0.065
Gender 0.70 (0.37-1.32) 0.274 - -

male vs. female

Comorbidities 1.19 (0.58-2.44) 0.640 - -

yes vs. No

Type of implants

Sliding hip screw 1 0.829
Intramedullary nail 1.11 (0.44-2.80)
Evans classification 0.93 (0.48-1.78) 0.823 - :

unstable vs. stable

ASA category - -
|-l 1
If 1.08 (0.47-2.50) 0.858
V-V 2.31(0.79-6.76) 0.126

* p-value for odds ratio (OR) adjusted for all factors in the table and a p-value of <0.05 is
considered statistically significant.
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Discussion

In this prospective cohort of 209
patients with closed osteoporotic
intertrochanteric fracture who underwent
early and delayed internal fixation, overall
mortality was comparable to previous
studies while postoperative complications
occurred more frequently than previous
studies. Time to fixation was associated with
an increased risk of mortality and
postoperative complications, with time to
fixation of > 48 hours being associated with
a 2- and 4-fold higher risk of deaths and
postoperative complications than time to
fixation of <48 hours.

Mortality of patients with closed
osteoporotic intertrochanteric fracture who
underwent internal fixation varied across
different settings and populations. Overall
mortality in our study was comparable to
that of previous studies, which reported an
overall mortality of 14-25%.%%*%® Noteworthy,
when considering a subgroup receiving early
fixation, the mortality in our study was lower
than that of previous studies.”’ This may be
explained by a number of reasons. Firstly,
the patients in our study were relatively
younger than those in the previous ones.
Secondly, most previous studies included
both neck  and

-10,12,18,23,24 .
8-10,12,18,23, >Whll

intertrochanteric
fractures, e our study specifically
examine those with intertrochanteric
fracture. Additionally, previous studies
appeared to include patients with more
serious physical status than our study. That

is, previous studies included similar

proportions of patients in ASA categories 3
and 4, while in our study, two-thirds of the
patients were in the ASA category 3. Also,
our study investigated solely patients
treated by experienced consultant
orthopaedists, while some previous studies
examined mortality in the patients treated
by orthopedics with varying experiences.
Lastly, the disparity in mortality between
studies may be explained by the differences
in healthcare service systems across
populations and countries.

Overall postoperative complications in
the present study was higher than that of
previous studies."*" This may be explained
by that a substantial proportion (almost
60%) of the patients in our study received
delayed surgery. However, this may also be
due to a number of other factors that are
both related and not related to time to
operation. These include differences in
patient’s comorbidity or conditions that
need to be stabilized, pre-fracture walking
ability, type of health insurance, healthcare
system, hospital physical environment,
surgeon’s workload, hospital’s infection

control practice and non-aggressive

(19182229 |nterestingly,

rehabilitation program.
studies examined mortality specifically in
patients with intertrochanteric fracture
undertaking surgery reported higher mortality
in practices or institutes or by surgeons that
had a smaller number of surgical cases per
year,[4] while some other studies did not
observed this relationship.””

Time to operation has reportedly been

a crucial factor for reducing mortality and
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complications. Previous studies consistently
suggested that patients with hip fractures
who received surgery before 48 hours had
lower mortality and postoperative
complications than those who received
surgery after 48 hours.”'? Results from a
meta-analysis of 35 studies with 191,873
participants and 34,448 deaths” and a large
retrospective cohort study of more than
400,000 admissions by Colais P, et al.”’
found that patients received surgery within 2
days from hospitalization showed a lower 1-
year mortality than those receiving surgery
after 2 days. Although the direction of the
association was the same, the magnitude of
the associations reported in those studies
were rather smaller than that of our study.
Time to surgery and risk of mortality
may have a continuous linear relationship. A
previous study by Beringer, et al®® further
extends our findings by describing survival in
several groups of patients with hip fracture
who received surgery at different time
points. The investigators found poorer
survival with more delayed surgery — a 2-
year survival of 74%, 60%, 42% and 27% in
those receiving surgical treatment at 1 day, 2
days and more than 3 days after admission
and those not receiving surgical treatment.””
There are many other patient-related
factors that have been associated with poor
outcomes, especially mortality, of patients
with closed osteoporotic intertrochanteric
fracture undertaking internal fixation. These
include sex, older age and postoperative
complications and ASA category.”"?® Our

study was consistent with these studies

suggesting that older age was associated
with poor survival, but did not find the
association between sex and ASA category.
These factors are interrelated and may also
be related to time to surgery; For example,
orthopaedists are likely to delayed surgery in
patients with poorer ASA category. Hence,
careful interpretation of the association of
these risk factors with mortality should be
taken. In our study, delayed surgery could
be from a variety of factors, some of which
are unmodifiable, such as age and
co-morbidities. However, our findings on
multivariate regression suggest that time to
operation was associated with risk of
mortality and morbidity independent of age,
co-morbidities and ASA physical status.

The present study was among a first
few prospective cohort studies to examine
outcomes and associated factors in patients
with closed osteoporotic intertrochanteric
fracture in Thailand, with valid outcome
ascertainment and standard statistical
analyses used to control for possible
confounders. Most previous studies on hip
fracture were retrospective cohort studies, in
which the issue of data availability and
confounding factors cannot be adequately
addressed. However, our study had a
number of limitations. First, due to the
nature of patient clinical follow-up, time to
the occurrence of first post-operative
complication may not be accurately
obtained. Therefore, logistic regression,
instead of Cox proportional hazard
regression, was used to examine factors

associated with the risk of post-operative
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complication. Second, sample size was
determined based on research question
“whether time to fixation was associated
with mortality and certain complications”, it
may be possible that our study was
underpowered given. Third, osteoporotic hip
fracture in this study was clinically
diagnosed, it may be possibility that there
may be misclassification due to an
inaccuracy in self-reported history of injury.
Lastly, time to operation is a proxy of many
factors, both administrative and clinical
factors. There may be factors that were not
accounted for in our study and should be

included in future studies.

Conclusions

In this cohort of Thai patients with

closed osteoporotic intertrochanteric
fracture, one-year mortality and post-
operative complications were comparable to
previous studies and delayed time to
operation of >48 hours was associated with
an increased risk of mortality and
post-operative complications independent of
age and other measures of patient status
and disease severity. Our findings underline
the importance of a fast-track program for
surgical treatment in closed osteoporotic

intertrochanteric fracture patients.
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Comparison of complications and mortality in patients with closed
osteoporotic intertrochanteric fracture who underwent internal fixation
within and after 48 hours in Sunpasitthiprasong Hospital
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ABSTRACT

Background: Osteoporotic intertrochanteric fracture leads to significant morbidity and mortality
and increasing evidence suggests that early surgery could improve these outcomes. However,
evidence in developing countries is limited. The present study aimed to described mortality
and postoperative complications as well as their association with time to surgery in patients
with closed osteoporotic intertrochanteric fractures who underwent internal fixation in a
tertiary hospital.

Methods: In this prospective cohort study, sociodemographic and clinical data of 209 closed
osteoporotic intertrochanteric fracture patients treated at Sunpasitthiprasong hospital were
collected. Mortality, mortality rate and occurrence of complications were computed. Survival
time was defined as suration between date of surgery to date of death, or 12 months for those
who survived. Kaplan-Meier curves were plotted and survival was compared using the log rank
test. Factors associated with risk of mortality and morbidity were analyzed using Cox
proportional hazard regression and logistic regression.

Results: The average (SD) age of patients was 76.6 (10.9) years, with 65% being females. Among
209 patients, 40 died, a 1-year mortality of 19.1%, with lower mortality in those with early than
delayed internal fixation (9.4% and 25.8% respectively). Over 1 year of follow-up, 61 patients
(29.2%) developed at least one complication. Patients receiving internal fixation after 48 hours
had a 2.3-fold higher risk of mortality and an almost 4-fold higher risk of postoperative
complications than those receiving internal fixation within 48 hours (Adjusted hazard Ratio 2.29
(95% Cl 1.03-5.10)) and Adjusted odds ratio 3.75 (95% ClI 1.83-7.66) respectively)). These
associations were not altered after controlling for age, sex, comorbidities, ASA category, Evans
classification and type of implants.

Conclusions: Delayed surgery was associated with an increased risk of mortality and post-
operative complications in patients with closed osteoporotic intertrochanteric fracture
undertaking internal fixation. This underlines the importance of a fast-track program for surgical
treatment in this groups of patients.

Keywords: osteoporosis, intertrochanteric fracture, mortality, postoperative complications, early
and delayed internal fixation.
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fnngdnuuuiiviaunaladaufuiidensegn
gauv1gvednsegn tibia Ldigulesielaiilse

LT
o w

Usgirdumu lsamaweanluda lsaseulivie
AU 9 WIANITUIMAUTULIIUTIVININDY WA
LifigUaeselaguuns duae 7 seldsuuiadu
g URAMANI9951358NsEAN tibia Wnuazd
UIAUNAUALUUTULSININ (Gustilo 3A) uagdl 5
A Yo < . v A a
senlasuuIaluiingegn tibia AinduinLualUa
ANNTULIIUIUNA (Gustilo 2) {Ureynaulasy
n1sUssliunauddnludiuvesiloliaunagud
\igsnouaziasndenundlifinisuinidu nguidl
a ‘&J =< J A d’l’ dll 1
AzRnesienguiiiiileiaunaqunseanll
WganaaggnAnean diuguieflinifinniuna
n1s$nwlugrmdinisiidiauiuiy 12 weounse
Luufnaiun1ssnvineuniasiinoziinisinues
nsranNazgnAnaenguieiu

2

tunounEge

faevia 12 efifamginduinuadagam
fuflidonszgnanmevesnszan tibia msinasl
n1sfntden AglAsuNITTILUNAINAIINTULTS
vosnszgniniifiuinunailalagld  Gustilo
classification lnefitaedilaiunissuunitedlu
ndu Gustilo type 2 agldfunanida 2 dumeu
wazfUaeilasunisduniteglungy Gustilo
type 3 agldSunisiida 3 Junou esangiae
nau Gustilo type 3 flenainnsinidalavos
i dsdulsfesiidunounisld external fixator
deseliuilatilifinnsfnidounsndou Kumiaa

a

N1
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A15199 1 dnvauganeresiigusiazsenilnenisldfinvensean tibia sudviidiuvensegni
Y1pmgly

Case Age/sex Gustilo  Location First Second Third Bone Time
number type operation operation operation defect to union
(mm) (month)

1 Male, 41 2 Proximal Locking IBG - 75 12.88
plate

2 Male, 65 3A Middle External Locking IBG 7.6 10.38
fixator plate

3 Male, 21 3A Middle External Locking IBG 24.3 4.4
fixator plate

4 Female, 60 2 Distal IM nail IBG - 13.7 3.48

5 Male, 30 3A Proximal External IM nail IBG 21.0 5.52
fixator

6 Male, 65 2 Middle Locking IBG - 6.8 6.54
plate

7 Male, 65 3A Middle External Locking IBG 9.6 3.0
fixator plate

8 Female, 50 3A Middle External IM nail allograft 25.0 223
fixator

9 Male, 26 3A Distal External Locking allograft 23.0 5.0
fixator plate

10 Female, 23 2 Proximal Locking IBG - 13.0 8.74
plate

11 Female, 52 2 Proximal Locking IBG - 26.0 9.36
plate

12 Male, 37 3A Distal External IM nail allograft 13.0 4.11
fixator

IBG: Iliac Bone Graft, IM nail: intramedullary nail
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Tnglunguiilésunisingn 2 dunou AelutumeuwsnagldzunisindndelansBansansegnidily
m&ﬂumzaﬂ 1 intramedullary nail, plate osteosynthesis (conventional plates #3© locking plate
systems) AUAIUABINITUBIULNNEHHAR warludumeud 2 avldfunisirfndrenisiiufudiuves
nsy mnmmmalﬂma autogenous bone graft %30 freeze-dried allograft Iusummiuﬂaumlmumi
N5 3 Jumou sxfimsridaivdunluszes LLsﬂﬂamimmmmLmLLmaLuamaaaﬂua gan3ansy mﬂma
Tavgdaniesuuen (external fixator) diluszeyil 2 wag 3 fagwiloutulunguiingnun fanseil 2

a [ v a . . . a (% a8 ] Ql'
M15199 2 NM3FuuUngUienuyilanues intermal fixation uay yiavesiagildnaununszgnadruimely

Intramedullary nail

Plate & screw fixation

lliac bone graft

Freeze-dried allograft

2 7
2 1

AUennTglauinnunisShy e yseiiiu
N13ARYRINTEANLAZAIEUNINTaUNN 4 dUa %

[ 1 %4 = =) 1 ¥
Juszegiatednatles 12 1heu n309uniNagla

Sun1sitadedinsegninlagUselingineinis
v89§ U3y (clinical union) LALIINAINAIENI
598 (radiographic union)

Clinical union: lufionn1suanianas
dmidn warlifiernsuananizdimilesiuna
n3rgRRnINANIATIRTINTE"

Radiographic union: ﬁlﬂfaﬂsz@ma%@
Gé'fmﬂszamu%mmﬁmz@ﬂﬁﬂas;iwﬁaa 3 AUV
nsran lagusziiiuainainaiesedluwuimin-
a4 (AP) waza1uty (lateral)"

Freeze-dried allograft: nsggn cancellous

(%
a

Fuan 9 nANTlESUNISUSANA HUNTEUIUANS
FupeuNTEN@eiazenUsAantelsalaevinli
L.LmLLazLLﬁszLvaammaqmz@ﬂsum S.AS5719"

N15ATIENTYE
a Yo v o i a
dnslddnwuzdeyavesUisunazsiend
ANMensEan tibia lifnsiuduidiuvensegni
PamglUTINAIENAIDENNIEAY WU 818 LA
AUTULTIVBINTEANANUULTUIALNALTARTY

D

Gustilo classification 1urunfsvasntsHIA
yuiaveansrgnaufiviamely szoznaniilily
nMsAnveenszgn laeszeznarildlunisinues
nszan Aosveznandiudtuiifiasldsunisnge
Snwlaglinszannaunuaiamiig o waIRen1LNa
nsfnuideiesluauiefuiinszgnin Taold
wihedudew laefinsdndiuinsenuilagld
lUsunsy SPSS uavwlanasenuilugiuuy
mean, median (Interquartile range, IQR),
percent, SD Tasnsfinwiinuinnisnszaieda
vostoyaldldfifudnuaznd fdunisuvana
Yoyaludruvosszoznarildlunisinvesnszgn
LazvUIAYeInsEgnaduTivIameluTaiinaslian
median wuvanaviausuny lusmedingg
Wiguileunadeyaseninengy 1wy wWiguiegy
n1sldlangdansansegnuling1eg nievlinves
nsgannawny insAuialagldds Kruskal-
Wallis test IngldiA1819839 p-value of <0.05
Fadeinfiduddynisadn
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TR Y

In1sfaniunanisinyilagyseiiuain
amenessdiluszer q o 9 4 ek Wuszey
nAeg1eey 12 ey 1I9IUNIINTLANILAN
Tnsfinnsanvosnszgnudsandildsuindndnnss
nIzanAIElanyuaziinISIasuAIENIEANNALNY
33U52LHUIN01INITIAEUNNEH VN1 TH AR
(clinical union) warUszlliuaNANaIENIe3ed
laussdunngaensuss 2 AU (radiographic
union) wananiifsinisinnunaludiuos
AmzwnIndeudy 9 saude Wy nsinideves
nrgn AMEN1sEaeYeINTEANNALNY sy

HAN13ANEI

funstanualunisfnwiilifsslaguyms
Lifilsaumnu wagnneidinsegniin tibia uy
funaladoudndetunszgnisudelag 5 51
Junsegniineiia Gustilo type 2 uay 7 s1e1du
via Gustilo type 3A fan3eil 1 flheria 12
$18 zldsunisinde 2 v3e 3 svey Tufy
dnunizsERUALTULTIANY Gustilo type Tned
Funefldunisauuniteglungu Gustilo type
2 a¢l#¥unsEingn 2 Tumeu uazdtheilasuns
Fuundteglungy Gustilo type 3 aglasunis
Hdn 3 fumey

Tunguitlé¥unisindarionun 2 szozdud
favan 5 10 Tngluszozusntuagldsunissnge
pnuAsdoneeenuazdanisnszgniaelangai
ﬂiz@ﬂéf’g"d intramedullary nail %39 plate
fixation druluszezaninetuazldiunisinge
i@sufenszganaunuinluaielunsegndiud
vnmely Taglunguildl 1 s1eldFunisdnne

ns¥ANeae intramedullary nail wagd 4 578
1% plate & screw fixation

dmsugtaeildsunisiinda 3 svozdu Tu
svozusnayldfusidannusaifoneoenuaza
n3ansEgnie external fixator dnutluszesd 2
Juazlasunsindaselansdansadnlunely
ﬂiz@ﬂéf’w intramedullary nail #38 plate &
screw fixation wazluszezganneaslasunis
HidaLasuaenseannawnudi lunnglunsegn
duflremelunguiildsunshdaiomn 3 szoz
fianan 7 518 laedl 3 s107ldsunsBnnss
N3N intramedullary nail waxdl 4 s107lY
plate & screw fixation

TnoagUlunsAnmilddiae 4 seldunns
gansanszaAnme intramedullary nail uagll 8 518
14 plate & screw fixation # 3 s18ldnszan
NALNU freeze-dried allograft wagdl 9 519
14 autogenous bone graft Felumsned 1,2
W38 ULBUAUTENINY freeze-dried allograft
WAz autogenous bone graft WuindAadsves
nszqniiviamslufe 18 uay 13 fadlumsmia
a1avu wulddanuunnaisiuegreldeddgy
n139adf (p-value = 0.282) szoznaadeildly
N13AnvRINTEANTRIAINldNsEgNNARNULESUYDS
faaesngufio 5.3 Wou lasszozaadslungu
freeze-dried allograft Ae 4.1(2.2- 5.0) Lhou
LLaSﬂzﬂ@J autogenous bone graft Av 6.5 (3.9 -
9.9) ifeu FJuflaUFoufiouudanuinlidiaaiy
unnR1A U1l d1AYyn19ads (p-value =
0.145) falums197 3
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A15199 3 wansnsilTeuigusEninauuavensegnitviameliiasszeziailun1sinveinseanmn

UAVDINTEYNNAUNY
all Cases Autogenous Graft Allograft p-value
Defect size, mm
Mean (SD) 15.9 (7.5) 14.4 (7.5) 20.3 (6.4) 0.251
Median (IQR) 13.4(8.1- 24.0) 13.0(7.6 - 22.7) 18.0(13 - 23) 0.282
Time to union, months
Mean (SD) 6.3 (3.3) 7.1(3.4) 3.8(1.4) 0.134
Median (IQR) 5.3(3.6-9.2) 6.5(3.9 - 9.9) 4.1(2.2- 5.0) 0.145

P a a ] = = ' ' | 1Y) I A v o W aa
Lll@L‘UTEJCULV]EJUigW'J’Nﬂq{LGgIaugﬁl@@iﬂﬂig@ﬂ ‘W‘UjﬂllllﬂﬂuLLGmGINﬂu’e]EJ’l\nmEJmmyVl’Naﬂmiu

Seesrezatlunsinvensegn senInenguiild intramedullary nail 3.8 (2.5-5.2) \ounay plate &
screw fixation 7.6 (4.6 -10.1) 1fau (p-value = 0.073) fem15199 4 TunisAnwrdnuinnzunsndou
2 a & 2 ¢ & s | oA v a . |
AaNsAaeuaInTEAn 1 Sevse 33 WesWudlunquilinseannaunuyiin freeze-dried allograft w
ladnudndinsggnnaunuidenaatsluns 12 918 waglufinnuuand1eiulusseziiainisinueansegn

FERINUNAYIBUAE WA (p-value = 0.432)

=] ~ = i a' a
MA1319N 4 LL?WNﬂ']iLﬂi?J‘ULV]EJ‘U?%‘VH'N‘UU'WWSU@Qﬂigaﬂﬂsﬂqﬂwqﬁlﬂ LLa%iBEJSL'Ja'fLUﬂ'ﬁG]ﬂsUaﬂﬂizﬂﬂm’]ll

yilavatlansdananszgn

All Cases Plate & screw fixation IM Nails p-value
Defect size, mm
Mean (SD) 15.9 (7.5) 14.7(8.3) 18.1 (5.8) 0.476
Median (IQR) 13.4(8.1-24.0) 11.3 (7.5-24.0) 17.4 (13.2-24.0) 0.545
Time to union, months
Mean (SD) 6.3 (3.3) 7.5(3.4) 3.8(1.4) 0.065
Median (IQR) 5.3(3.6-9.2) 7.6 (4.6-10.1) 3.8 (2.5-5.2) 0.073




NANITSNWINITHNTINAUINSEANAUNIEYRINTEAN tibia

Y TR Y

n15aAUse

agindauduiiflenszgngymnisves
nsgan tibia WWunneiinueeliveslufiaed
UsvavgURmauaziinsinuuuivinuaailaves
nszqn tibia n15Miinszgnagywivazneldiia
azunsndeulunivesnseanintinseolusia lu
Hagtudilditoagulunivestiumronie
nszgniimiglufiazdeliiAinanzunndeu'®
Tunsfnwnilfsldsunugiaeitnsaymees
denszgnyntasaiiueiinazinisgynie
donsegnasuiduseuds (100%) nUszasAves
nslénszgnuietagnaunuluvinaiiide
NIEANAYMILAINITONIAANITAANITUNINGBY
flonnaziintuld lddazidunsegnindt vie
nszgnlaifin

U33Uun1519 autogenous bone graft
spadumsgulunmauuinaiidonsegn
Yy uiiiosananzunandoufienaiinduly
Uinuiensegnuld wazuSinaitansisatan
1leAd1dn Fadinrsfiarsunlinszgnuioan
naunufiozunAuinuinainszgnmiely
NALNUNITLY autogenous bone graft lagnisan
nansinwdenszgnuioTannaunumaniay
WigulnAuni1sly autogenous bone graft™”
Tun1s@nuiidesnisfnuinanisinuidae

€

€N =

freeze-dried allograft W@y autogenous bone
graft \f9991n freeze-dried allograft au1901n
uldlaluvsinadlisidauazsiagnisloiisudu
ﬂsz@ﬂﬁai’a@mLmums@ﬂ%ﬁm?ju 9
Tunisdnwriinuinszevianlunisinves
ﬂiz@ﬂiz%d’]ﬂﬂﬁjum% freeze-dried bone
allograft Wiguniu autogenous bone graft laidl
ANULANANNAURENITBE Ay n9ads (p-value
= 0.145) Faldaenndosfunanis@nufiiiu o
ufinuIngugaeild allograft azflszezing
Anvesnszanilendununiinguifiiedld autogenous

bone graft nAuNUUIRUANTEYNUIANILLY
Michael A Flierl wagmaz™ wui1 autograft
fsgznalumsiovoansegnduniinisld allograft
pg1allfudAny wazdeasuin autogenous bone
graft 1unszganaunuiifngaluuiveaniny
Uaoaduuaruszaniainlunisshwiniignsean
Lifin annaiinanisinuillaenndostuduoi
AinAINNSHUSUIUYRINTEANALNY freeze-
dried allograft fiuniflesne wazdiulugvae
Tunisdnuilfenvasdsldunnnediasyirlfiie
AMNLANANA U N TsdAyN19and oegls
AmuludnwanenisAneinuinnisly allograft 1e
HAN133NWLTBUMNAUNTIE autogenous bone
graft AntsAnwrludninanasslul 2014 v09
Marco Bernardo C Fernandes"” uagd 2012
993 Aziz Nather"® filgvinas@nwidenasld
allograft luunzuaznszseiingzgn tibia #nlsl
Anuazilduvesnszgnivinyglusansg wuin
lenanisnvesnszgniduiiiamela Y 2003 Jun-
wen wang"” uazl 2015 Jain A%’ vinnnsAnwilu
wywdilSeuiivunanastd  allograft  uaw
autogenous iliac bone grafts lun13¥nwgUae
Afdymanznsegnlifinvesnsegn wuiinsld
lavzdnnTenseaniuduldnszgnnauny allograft
Inanissnwinduiiuinels fnsideideond
Heunin Wanlunsirdafidundt Tud 2016
Y84 Schroter SV uagt 1985 999 Makley JT'Y
n1sAnwlunywdnuin allogeneic bone
arafting lenan1ssnwfinuazldssezinaluns
AnvoinszgnitdisuminAu autologous bone
grafting Tun1ssnwin1ignsegnlaiin a%mﬁma
vosnsAnwinuitldiinnuuansieiusgnedive
dfynisadaluisesvessrosnafildlunisiia
%ﬂﬂix@ﬂiuﬂﬁjuﬂﬂwﬁw freeze-dried allograft
LLazﬂEijjﬂ’JEJm%j autogenous bone graft 819
iAndosanuszansvesUneidndenidian
Anwidruutosiuld
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Tudmvaamslilansdansatnlunglunsegniu a1nn1s@nwrlinuinnisly intramedullary nail wa

o w

locking plate lanan1s¥nwnduazldinailunisiinvesnsegnialiunndieiuegeiidedAyneais

]
=3

(p-value = 0.073) Fse19vzidlesseiimsimuimadansidauasaiuaiovedlavednnsanszgnila
snFududladeesdusznoudeiduiy (Fefvaslunsinunisi 1, 2) TsaenndostunisAnuilud
2009 89 Sheng-bao Chen uazmuy'® Viﬁwms?ﬁwﬂuwwéﬁamﬂ% intramedullary nail WUSguLiBy
fu locking plate Tunsinwianenszgnlsidalussrsdudiuarsdanuinlinanissnvinisinvosnszgn
Arvinfsntunadlissoznalunisinvesnsegnliunndnaiy

UM 1 fUhene 26 T lasunisindn 3 ssezuazgavnelasunistansaiielane locking plate wavtasy
MENTEANNALNY freeze dried allograft fianuluaunseiianseaniinil 5 Whu

-

JUN 2 gUaevne 37 U lasunisidn 3 szezuazgavinglasunisgansenelang IM nail wagiasusig
nsEaNNALNY freeze-dried allograft Anauluaunsenansegniagi 4 Heu

lunmsfnwiinuitnuinvesnsggniiainme 989 Maceroli MA uaganz® Aviinisdnuilu
lUlpeiadeegi 13.4 fadwnsuaznuinlaifinng UYuENUINLIAYRINTEYNTININNT 20 Tading
wpneenueg1 il dedAgyn19ais (p-value = ﬁﬂsﬂ'ﬂwaeiamsawumﬂsz@ﬂﬁmi’haq
0.545) TuszuziainisinvensegnIeninenisiy wiluvmgiderfulunis@nuviidinuniie
langdan3anszan intramedullary nail uay wnIngdeuannisiinseannauny Freeze-dried

locking plate @saonnassiun1sAnelul 2017 allograft Wuriu Aewun1iefnevansegn 1 518
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CTRe 7

3o 33 WeslWundenndesiuiunisanwlul
2016 489 Man WY?? fiymsanunlunyudny
ngfndoainnislinsegn fresh frozen
allograft Uszanal 2.6 1Wesldud Jeanmnveq
AsAndeiidululdenvaziinainnisiaiey
allograft fieravzilanuazeinliifisane
AsAneRiidesitalunivesnisineai
Junsfnwuuudoundiazysaannisguues
Usvns drdadisuaudsyensiithundneiies
AsuUsnguuesUszrinsesmidu 2 ngudad
TUIUYTEIINTUANAAUNIN NJUVIID1YVD
nauUszanshdanuuandieiu vilinisieu
Jieuwan1sinwenarilalifdn lidasdudes
yaananflilunisinvesnszgnaznitanguild
autogenous bone graft LLasﬂa;uﬁI%’ allograft
viensiUTeuifisuiuseninanguiidenlilany
munszgnilu intramedullary nail wagnguitld
plate osteosynthesis
nsEaNVARNUVSaTaaNALNUNsEAnlugANAR
mi%éf@ﬂﬁﬂmauﬁa osteogenic, osteoinductive
and osteoconductive properties ASUIY 3
Uszns dnzunsndeuannuinuiiiingsgnan
1o wardvSurafazianldldlidiin e
HagtudslafinszgnuieTagmauwnunszgnlaiil
AnandAfang1 msAnuilutimdsdajatuioy
vnszgnuseTagnaununszgnilldnaiiiouiii
wieedelnenasausulanunisly autogenous
bone graft 1514 allograft Juaruneeudiaz
untn17e91Anve9n1sly autogenous bone
graft ag19lsAANUIINANITSNWIAe allograft
g199zdsldfiiousin® 1fesann allograft
AuauURLNg A osteoinductive LEIUIEIU
waedinuaulf osteoconductive iy Faduds
finnunereuiiezifiunuanifizes osteogenic
Wrluaemensii allograft Tuwauiu autogenous

(15)

bone graft™”, bone morphogenetic protein

(BMP)*, bone marrow stromal cell*”

18 FaAnuinlowad n1s

L% ca A

AnwideluluouraniidusyiusAniniinanui

aulalunisdnwirelufenisAnwiuTeuiisuns
LamLﬁmﬁnmmzmﬂﬁmmmawmﬂms@ﬂﬁﬂé’w
allograft waununsy mﬂmmawmmuﬁu 6] fifi
AuaNUR osteogenetic Lwa%m%ﬂmam Gl

allograft 1aidl

platelet rich plasma

GELY

mi%’ﬂmmwﬁﬂﬁmﬁuﬁLﬁaﬂiz@ﬂquma
Y9INTEAN tibia A38n15lY freeze-dried
allograft lanadisuniunisly autogenous
bone graft Tunivesszozinaiildlunisinves
nIgan n19l4 intramedullary nail %30 plate
osteosynthesis lanan1ssnefliisumifuaiy
Feafu  wagnunisiaideldlugiaedldsy
allograft mﬂﬂ’iﬂﬂﬁjmﬁlﬁ%’u autogenous bone
graft
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Treatment Outcomes of Fracture Tibia with Bone Loss
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ABSTRACT

Background: Fracture tibias with bone losses are common. Bone loss can delay bone healing
time. Defect filling with bone graft or other adjuncts can improve the healing rate. The aims of
this study were to compare the result of defect filling with autogenous bone graft or freeze-
dried allograft in fracture tibia with bone loss.

Methods: A retrospective study review of twelve patients (7 males and 5 females) who had
fracture tibia with bone loss in Sunpasittiprasong Hospital were include in this study. The
treatment comprises of debridement, fill bone defect with bone graft, and internal fixation.
We compare the time to union between freeze-dried allograft group and autogenous bone graft
group.

Results: There was no statistically significant difference in time to union between freeze-dried
allograft group and autogenous bone graft group (P = 0.145). There was also no significant
difference in time to union between intramedullary nails and plate & screw fixation (P= 0.073).
Conclusions: Both autogenous bone graft and freeze-dried allograft produced equal outcomes
for treatment of fracture tibial with bone loss.

Keywords: fracture tibia with bone loss, autogenous iliac bone graft, freeze-dried allograft, tibial
defect, time to union.
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