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The Risk Factors Associated with 1-year Mortality in Patients with
Post-operative Neck of Femur Fracture at Bhumibol Adulyadej Hospital

Tanakorn Jirapanuroj MD., Samuch Tungshusakul MD., Akaputh Ittiravivongs MD., Thana Narinsorasak MD.

Foot and Ankle unit, Division of Orthopedics, Bhumibol Adulyadej Hospital
Directorate of Medical Services, Royal Thai Air Force, Bangkok, Thailand
Correspondence to : Chiefr42019@gmail.com

(Received : 8 Dec 23,  Revised : 18 Dec 23,  Accepted : 20 Dec 23)

Abstract
Background : The neck femur fracture in elderly patient, disease that increasing at presence elderly age
society, bring the complication and lead the death to the old age patient in Thailand. Treatment at present,
surgery is a good choice to decrease complications and mortality rate but from the previous study there
were some number of mortality rate. So far there have been no studies of risk factor, except operative
management. Therefore, the investigator aimed to explore risk factor that correlated with mortality of
patient neck of femur fracture.
Methods : We collected clinical data from the patients, including age, gender, lymphocyte count, hemoglobin
levels, mobilization time after surgery, length of stay, comorbidities, American Society of Anesthesiologists
(ASA) rating of operative risk, and the time-period between injury and surgery, and vitamin D level.
Then calculated correlation between factors and mortality in patient 1-year post-operative.
Results : There were 125 patients with neck of femur fracture at Bhumibol Adulyadej Hospital from July
2017 - June 2018, divided to male 38 (30.4 %) and female 87 (69.6 %). Of these, 95 patients (76 %) survived
at 1 year, while 30 patients (24 %) died. From statistical analysis using odd ratio (OR), it was found that
factors associated with 1-year mortality, including number of comorbidities > 2 (OR=21, P < 0.01), risk levels
according to American Society Guidelines of Anesthesiologists Classification level 3 and 4 (OR=12.21,
P < 0.01), male gender (OR=6.89, P < 0.01), time between surgery and receiving physical therapy > 3 days
(OR=4.71, P < 0.01 ), serum albumin level < 3.5 g/dl (OR=4.61, P=0.001), length of hospital stay > 14 days
(OR=4.5, P=0.03), and vitamin D level < 25 ng/dL (OR=3.48, P=0.015).
Conclusions : The risk factors associated with 1-year mortality in patients with post-operative neck of femur
fracture included gender, comorbidities, American Society of Anesthesiologists classification risk, serum
albumin and vitamin D levels, mobilization time, and length of stay.
Keywords : neck of femur fracture, risk factors effecting mortality, fracture in elderly patient
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risk g9 way wemidy uladuiidasialifnsan
msmuﬁgmzu
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ndandaaslwninvsals msdtnmd leuadnne
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of operative risk, TLEENIMIENINMANAGUAMGUAY
MINGIA, UWALILeU vitamin D level vasniiuadt
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s (P < 0.01) avflvladeidonasanmadeiinuas
Kihe neck of femur fracture DENIEEMIEDA (o
@nmﬁ 2)
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uaztsmivm fihedemudsmandedia iy
drulsadseduars A amsuwIMITa
American Society of Anesthesiologists classification
Y @yﬂﬁﬁﬁﬂiﬂﬂizﬁﬁﬁ%ﬂﬂ LLﬁSRGTUﬂ’J']NLaIENﬁQ\‘]
Fowaribimadfelungibnmheiheflsaeadh
G%dtwﬁ 2 Iiﬂm\lﬂ 83YALY89 American Society of

Anesthesiologists classification 71 uay 2

Kile N LLTIEH Kl N sowag

LWl Mobilization time after

e 38 304 surgery

SIIA 87 69.6 < 3 days 68 54.4
21 > 3 days 57 456

60-80 1 68 54.4 Length of stay

>80 1 57 466 - < 14 days 50 60
Hemoglobin - > 14 days 75 40

< 10 g/dL 11 8.8 American Society of

>10 g/dL 114 91.2 Anesthesiologists rating
Albumin level of operative risk

<35 g/dL 24 19.2 madlED 66 52.8

> 3.5 g/dL 101 80.8 - 34 59 47.2
Urinalysis Comorbidity

WBC < 5-10/HPF 72 57.6 - < 2 diseases 59 472

WBC > 5-10/HPF 53 424 - > 2disease 66 52.8
Vitamin D level Lymphocyte count

< 25 ng/dl 81 64.8 - <1500 cel/MUL 72 57.6

> 26 ng/dl 44 35.2 - > 1500 cel/JAL 53 424
Time to operation

< 7 days 85 68

> 7 days 40 32
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Dead (30) Survival (95) P value

Gender
Male 19 (63 %) 19 (20 %) <0.01
Female 11 (37 %) 76 (80 %)

21y
60-80 1 14 (46 %) 54 (42 %) 0.329
>80 1 16 (54 %) 41 (58 %)

Hemoglobin
<10 g/dL 5(17 %) 6 (6 %) 0.081
> 10 g/dL 25 (83 %) 89 (94 %)

Albumin level
< 3.5 g/dL 12 (40 %) 12 (13 %) 0.001
> 3.5 g/dL 18 (60 %) 83 (87 %)

Urinalysis
WBC < 5-10/HPF - 14 (47 %) - 68 (61 %) 0.165
WBC > b5-10/HPF - 16 (53 %) - 37 (39 %)

Vitamin D level
< 25 ng/dl - 25 (83 %) - 56 (59 %) 0.015
> 25 ng/dl - 5017 %) - 39 (41 %)

Time to operation
< 7 days 17 (57 %) 68 (72 %) 0.127
> 7 days 13 (43 %) 27 (28 %)

Mobilization time after surgery
< 3days 8 (27 %) 60 (63 %) <0.01
> 3 days 22.(73 %) 35 (37 %)

Length of stay
< 14 days 5(17 %) 45 (47 %) 0.003
> 14 days 25 (83 %) 50 (53 %)

American Society of

Anesthesiologists rating

of operative risk
1-2 4 (13 %) 62 (65 %) <0.01
3-4 26 (87 %) 33 (35 %)

Comorbidity
< 2 diseases 2(7 %) 57 (60 %) <0.01
> 2 diseases 28 (93 %) 38 (40 %)

Lymphocyte count
< 1500 cell/pUL 20 (67 %) 52 (55 %) 0.249
> 1500 cell/pL 10 (33 %) 43 (45 %)
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0dd ratio 95 %CI P-value
Gender 6.89 4.872 - 22.135 < 0.01
male
Albumin level 4611 1.786 - 11.907 0.001
< 3.5 g/dL
Vitamin D level 3.482 1.226 - 9.887 0.015
< 25 ng/dl
Mobilization time after surgery 4714 1.897 - 11.715 < 0.01
> 3 days
Length of stay 45 1.589 - 12.747 0.03
> 14 days
American Society of Anesthesiologists 12.212 3.928 - 37.965 < 0.01
rating of operative risk
3-4
Comorbidity 21 4723 - 93.376 < 0.01
> 2 diseases
aq lanansanede
nmsftrsmuiadviidemadensifedin 1. Melon L7 3% Epidemiology of hip fractures:
maq;j’ﬂ:]awé’qmﬁméf@@amg@ﬂﬁﬂwﬂﬁﬂﬁ 11 @ implications of the exponential increase with
LNeTTE igﬁmmagﬁﬂmﬁamﬁ@{m’h 3.5 NIN/AA. age. Bone. 1996:18(3 Suppl):121S-1258.
mmAmiudludendind 25 wlinses. maBwh o Gullberg B, Johnell O, Kanis JA. World-wide
MuAMEIEEARaNNNT 3 undannde szenan projections for hip fracture. Osteoporos Int
msvewlsmentnaisnnni 14 S 528U American 1997:7:407-13.
Society of Anesthesiologists classification ﬁiz@ﬁ_l 8 3. Amphansap T, Nitiwarangkul L. One-year
fis 4 uazmsillsaiszddannnd 2 Ii@%e%\m mortality rate after osteoporotic hip fractures
. and associated risk factors in Police General
aTaLauaLmz‘lumiﬁﬁﬁ'aﬂ%'adavlil Hospital. Osteoporosis and Sarcopenia 2015;1:
msdnildumsansndadufiAeadosivh 75-9.
Gl,ﬁiﬁmmﬁl,ﬁH%’iwéﬁmﬁmﬁm@amz@nﬁﬂmﬁ 19m3 4 Chaysri R, Leerapun T, Klunklin K,

[ v ) v v va A 1 ) !
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o v ) v { o 1
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98(1):59-64.
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Abstract
Background : The distal radius fracture is a common fracture in adult patients. Operative treatment with
variable-angle volar locking plate is become increasingly popular and has shown good results. After
variable-angle volar locking plate fixation, the most important complication is extensor pollicis longus
rupture. Screw penetration of the dorsal cortex is most common cause and may result in tendon irritation
and rupture. Therefore, we are interested in optimal screw length for distal radius fracture fixation. The aim
of study is postoperative complications prevention.
Methods : 10 pairs of fresh-frozen human cadaver wrist were used for this study. The variable-angle locking
plates (APTUS Radius 2.5, Medartis, Switzerland) were positioned to the best anatomical fit and proximal
from watershed line 3 mm. We labeled variable-angle locking plate holes with number of screw positions.
There were number 1-3 in distal row and number 4-5 in proximal row, arranged from lateral to medial.
All screw holes were drilled through dorsal cortex with k-wires. Distal row was drilled 90 degrees
perpendicular to variable-angle locking plate and proximal row was drilled 15 degrees distally vertical to
variable-angle locking plate. A vernier caliper was used to measure screw length between screw head and
dorsal cortex for each hole.
Results : 20 specimens were tested successfully. The mean of optimal screw length of No. 1 screw was
20.8941.48 mm, No. 2 screw was 22.48+1.38 mm, No. 3 screw was 21.51+1.35 mm, No. 4 screw was
23.74+1.03 mm and No. 5 screw was 24.14+1.03 mm. The most of mean of screw length in distal row was
No. 2 screw and in proximal row was No. 5 screw. Gender factor and wrist side factor were no statistically
significant difference in screw length in all screw holes of variable-angle volar locking plate.
Conclusions : Using variable-angle volar locking plate in distal radius fracture fixation, the most screw
length in distal row was No. 2 screw and proximal row was No. 5 because the direction of screws were near
the convex dome of Lister tubercle at dorsal cortex of distal radius. We recommended the placement
of optimal screw length wasn't longer than 24 mm. length size both distal row and proximal row. This
knowledge could be applied in all patients because gender factor and wrist side factor weren’t correlated
with screw length.
Keywords : distal radius fracture, variable-angle locking plate, optimal screw length
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UNAnLa
enadlusnuazanughagaslyw : navgn distal radius Lﬂu@hLmeaqms@ﬂﬁﬂﬁwuVL@”ﬂaa MasNNAREAENT
w'wé’mi%lt&iﬂammmﬁz@ﬂsﬁﬁmﬁf;ﬁa@ (Variable-angle locking plate) lAHa® WM& IGAMNNAMIINHMAS
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LLGiaWhLLWN‘UmﬁﬂﬂME%SQ dorsal cortex 1At distal Tow A¥89EN 90 DN variable-angle locking plate
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femashunszgmiindbehasiuns YbiEhesnsnsamenm
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dorsal cortex unsEianszqn distal radius WARLAUI
Ut variable-angle locking plate
'S'quﬂizm@f‘a‘m (Secondary objectives)
WhsusuTadbiens o) 1w el srastadle
Pilnasiarany EI"I’JHT]E‘?‘II e gausazenurlau
variable-angle locking plate w%a‘lsi
AMINIUIY (Research question)
wneeTmemEngemigalaglingg dorsal
cortex lumstianszgn distal radius WHALFUMLM
variable-angle locking plate slumjuﬂsvmni awhls?
am{ﬁgm (Research hypothesis)
LT]H’]N’]SQV“]‘IJ%’]@@]T}NEl‘l']ﬁﬂz’?;&l‘]')ﬁfj@I@]El
Taineq dorsal cortex Tumstianazgn distal radius udia
FuMUILY variable-angle locking plate 1aemTin
ANNYMIFANIUUNIEGN distal radius UeN cadaver ‘ﬁ‘lhm
Anwrwneduils
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AWMU plate HIADIN

L] I VUIAVDINTER/N

%t J

Patient factors

Optimal screw length in

watershed line 3 mm

AU YD IANFIAAZATUY plate

oy,
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Aruiud Tuns favum

' g
ATIETIANJUABSAS

g a
ITI1lﬁ~!ﬂﬁ'“14lllﬂﬂ’l“iaﬁﬁﬂz

&

Surgical factors

Prevent complications

—_—) -

Extensor tendon irritation

variable-angle locking plate

- Extensor tendon rupture

Good effectiveness in maintaining

reduction for distal end of radius fracture

5111 1 : NBULUIARIUIIY Conceptual Framework of the study)

€M o o . e
ﬂsz‘[amﬂmmmmﬁw (Generalizability)

1) PTumneenNemEngiemigaleslingg
dorsal cortex Iwmstianszen distal radius WAL
U variable-angle locking plate NEAANLNINTA%
vasmsrhdinuazlamamsrheiag

[ | ! v v A A

2) UAdEsha o) Lo el 9vastialie N

NAG UM AANNEIENTANLMHA Usiazehumiaun

variable-angle locking plate ‘1/1%9\134'

Uszansh@n (Study population)

Cadaver ?‘ﬁﬁqwmmaf\;vhaqrﬁai ammane e
visalsmeninanfinaanasiay nsunnEnmImMe
AdeFAalwsimsdnm 2561-2563

6 @ LY av
WA NISA AL NN ﬂﬁk‘lT‘lIﬂﬁﬂ n19938
(Inclusion criteria)

Cadaver e@iadimnganmd 20 O uasdeag

VAMIFLTINGUETUT 1 nangNAN 2561 - 30 Arpiem
2563

T N15AALA aNa1E1FN AT88NA1NLASINISI T Y
(Exclusion criteria)
a wvAa v A (% A v A
1) dusvifinszgniadiavinniansegniadie
VesNawELEIe
a wA) Yo 1 (% v A 1 a Ao
2) fswialAsumandadaienrowdedie
3) wuahwowsdaiaNagUdmian
a A ldl v 1 A 1 [ =
4) Feriafinepenimiawhny 20 I
o o .
ﬂ'liﬂ'l%?m?l%'m@nﬂ&hﬂ (Sample calculation)
FMUIANRNGIDENITB9AANNGHT Mean
of Single Population
P
Z
n= —E
E 1
o o L Aw 2
n = WIUIDENINNRINTANEN
7 = MNANNZRITAAGTN 95 % (95 % Confidence
interval) = 1.96 e MANNAMAAARY (Error) = 0.05
¢ = Standard deviation MuIUAIN Pilot
£
study I@ Hi‘ﬁfjm
C = \/(2 x)%/n-x?
LA e
MndeYaya

20 98N

B
I
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anHiun15338 (Materials and methods)

1) Lﬁaﬂ Cadaver “7;%’1 N']ﬁﬂﬁ:f’ﬁﬁim']ﬂ
ﬂmuLLW'V]Elﬂ']ﬂ@% QW’]ﬂQﬂim%W%‘ﬂHWﬁHW%@IﬁQWEJ'TU']ﬁ
ﬂ NWﬁa(ﬂ VLA TﬁN LA ElV]“Iﬁ'ﬁ@'m']ﬂ I(ﬂ ¢ Cadaver
mm@mammmm%m inclusion criteria k&% exclusion
criteria

2) MNENUMUN variable-angle locking plate
(APTUS Radius 2.5, Medartis, Switzerland) GL‘MWBQI
ﬁmawuuquﬂ distal radius GL“I/LLLWJ coronal plane
I@] Elﬁ'm‘l/l:(ﬂﬁ]q@ﬁﬁﬂa’m‘ﬂaﬁﬂ'ﬂ’mﬂ’.ﬁﬂﬂigﬂﬂ distal radius

o z.// v Pl z.// LA
PMUIB 3 90 mﬂuummﬂumﬂmmmmmﬂm GL‘ﬁLﬂ“l/L

radius

gﬂﬁ 2: ummsﬁaan;me Proximal row
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ﬁmﬂmmmﬁy’qmmLﬂusht,mmaﬁaﬁﬂumim variable-
angle locking plate I@Hﬁdﬂmﬂlm variable-angle
locking plate DYARTUIHUIDS

3) MG variable-angle locking plate
Thean watershed line 3 AaGwa3 wasiTUAUKE
ﬂﬂimmﬁ double-tiered subchondral bone support
(NTL]“H 1 I@]EJLL‘H:’]&NETHTHBG distal row @G%’lﬂ 90 B3¢
il variable-angle locking plate LLﬁ&LLm&NﬂﬂEﬁlm
proximal row 'thqsd 15 mmﬁm%ﬂﬂma distal MU
variable-angle locking plate WAZSNURUIRALILED

Ao o 4
YDIFENFANMUAAIFLN 2

iﬂ”(l 3: ﬂﬁtkﬂ%ﬂﬁﬂ'\ﬂkﬁ‘ﬂ‘ﬂl@iﬁﬂi

4) 83 K-wire udiazshumisaasganglsineg dorsal cortex laevhmsflann drill sleeve Ikimams

a v a aa a 2 o dl
Elﬁﬂﬁﬂ“]ﬁ']Elﬁﬁl@ﬂ@nﬁﬂﬁm(mll‘ﬂa 3 (NE‘L]‘VI 3 LAY 4

WwIM4S89 K-wire 1% drill sleeve

51U 4:
U

224 distal row

WwIM4S8s K-wire 6% drill sleeve

51U 5 :
U

289 proximal row
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5) 19 Vernier caliper A menaas K-wire angangauiiads dorsal cortex 1ag K- wire doslsingg

dorsal cortex YmsBauaziaanmemesgi s uas 6 lnawismsinaantdin 2 wu e wuusninaNETIENgIDS

cadaver WRenuflsuiuaasefidinm uasuwuiidasinanaenianyd 2 033 aredagindduas Toeassil 2

WHINASININ 1 Tl

U1 6 : 3dAANALMANZY2Y distal row

728 vernier caliper

6) Yufindayazamyinusiaczass uanhdays

AT NIYNIETE

ﬂ‘liLﬁﬁJ‘i’JﬂJiw‘fl'aaga (Data collection)

Thsufidasmsdinw (Study factors)

mmmmm&maﬂgﬁmf;ﬁq@%m‘lﬂmq dorsal
cortex Tumstiensten distal radius UsAZFLMAILL
variable-angle locking plate

MSIANAYINSTAE (Outcome measurement)

Intra-Observe Reliability : 102W41AAINET?
anglaerfvisuies 2 p%s myineSafisemhenasauan
1l

Inter-Observer Reliability : 102410AINEN7
aNgu89 cadaver 1t Tnanfiuiumasdilinm
NVeed

Primary outcome

mm@mmynﬂﬂgﬁm’;ﬁq@%ﬂﬂmq Dorsal
cortex lumsfianszgn Distal radius ustaeshumisL

Variable-angle locking plate

ado

WINANNENHNFVRY proximal row

5UN 7 :
U

#28 Vernier caliper

Secondary outcome

adeehee) 1w e T19e0sadle drasaume
AN m’aﬂﬂgﬁm’aﬁqmwiaz@hmeuu Variable-angle
locking plate ﬁ%a»LN'

6 .
M3ATI1EUYYA (Data analysis)
a 6 %
N199 ms'lww"au“aﬁugm (Demographic
analysis)
‘l/‘l’:’]Lﬂ%a‘ﬂyaﬂjﬁi%EﬂLLUULLﬂ(ﬂGGﬁ’W%’J%{BHﬁz
AuadauasdnudenuuneTIYL
a 6 aa
N1391 mswww"wﬂamaanm (Statistical
analysis)
YA v ° 1% dl v Aa 6 v
E;JI’JQEI%’]‘UBSAQV] @N’]’JL@?’]&W@’JHIIJ?LLTWN
ﬂamﬂ’;maé SPSS for Window version 25 Hjﬂﬁ
’j"mmmﬂa@ﬂa”m (Agreement measurement) U89
MyinANNEIENg @Iealid Bland-Altman Plot and
Analysis ¢ intraclass correlation coefficient
A a U 1% 1 dld | = v
LLﬂELﬂiHULWHU‘UBQ&ﬂﬁQ’QH@HG 9 NHNNINDMNFTFANTNAY
Independent t-test WMEMyUATERLIEEFUMIFHa

p-value < 0.05 (95 % Confidence interval)
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HANSANI (Results)
NNMIANHINLD MITPBNAANNENIEN]
A A | 2
fienfigaloelsineg dorsal cortex Tumsflanszgn
distal radius nﬂ@hl,mmuu variable-angle locking plate
P A (R 1A A A
laerfidauazananditinnmudhdensahidatiolums
YasanaaasiulusyduAan (Intraclass correlation
coefficient ag/lugs 0.9 -1, 0.989 - 0.994) M9
2 ¢ Bland-Altman plot and analysis Lsiagslkizad
ang wuiwayaitin leaelugaslaiifiv limit of agreement
arhovipesaEay 90 TasTayaviNAaiRLiUARA:
44 duvs 4.9
gsanuemEngTemiigaiiale amummed 3 vhld
aplehmeiaannemangluudazeSmasidusinty
oA feenueassieaglunanitann (Amost

perfect agreement)

919 1 Demographic data
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@hmﬁwawmmmmmaﬂﬂgﬁmaﬁqmima
VLBJV]::Q dorsal cortex Glumiﬁmmsgm distal radius
UGIBLEILMAUILY variable-angle locking plate LT
109 5 fewhriy 20.89+1.48, 22.48+1.38, 21.61+1.35,
23.74+1.03 U 24.14+1.03 {8 TNENGL UALETIAIT
@'wmﬁammmaﬂngmn‘ﬁqmaq distal row @@
Ght,lmtqﬂﬂgéffaﬁ 2 LLaz@hmeqfiﬁ@hmaﬁlammm’;ﬂﬂ;j
mnﬁqmm proximal row ﬁa@iumuqaﬂgﬁaﬁ 5
dowRuudieutadeshe o) W el Peresdodiafian
%dq@iamm@mmm’gaﬂgﬁanﬁthﬂﬂmq dorsal
cortex nmfianszgn distal radius WUAWNENULS
9a98N3U variable-angle locking plate ﬂﬁ]ﬁ“fm“ém
wekasTetatle Biflanuuaneetiuaeditadny
mqaﬁmuﬁmﬂaé’ﬂﬁﬁNaeiasummmmmmaaﬂg
(P > 0.05) AT 5 WAL 6

Cadaver Number Percentage
Gender

- Male 10 50.0 %

- Female 10 50.0 %
Age Mean = 71.5 year SD=6.51
Wrist

- Leftside

10 50.0 %

- Rightside 0 m

50.0 %
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M 2 Gl’ﬁ'NLtﬁﬂﬂﬂﬂﬂﬁﬂ@ﬂ‘;ﬂdﬂ’ﬁa’ﬂﬂﬂﬂEITJﬁﬂz (3181.) 229 researcher
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coefficient waeangt.l.siaz@'hl.mﬁwu variable-angle locking plate
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LAY supervisor el intraclass correlation

Number M.-w S — 95% Cl of SD Maximum - e
(Mean) Maximum

1 Researcher 20862024 1.51 184-231 0993
Supervisor 2091 +033 1.50 186-230

2 Researcher 22492022 138 206-252 0.994
Supenrvisor 22472032 142 207-252

3 Researcher 21502022 1.38 19.4-237 0.992
Supenvisor 2154203 1.37 196-236

4 Researcher 23752017 1.0% 21.7-253 0.989
Supennsor 23742024 1.06 218-252

5 Researcher 24132016 1.03 21 &—EG 0.992
Supenrvisor 24152024 1.06 219-260

519 3 ms'\mamﬂ'nuama"aamsﬁ'@mwsmaﬂg (3181.) 229 researcher Wag supervisor 6128 Bland-Altman

plot and analysis waeangu&iazﬁnmﬁaw variable- angle locking plate

Eland Alman ot Analysis [Soew 1)

i 8 O

DEFtRIAL

e

el

Bland Alman Plot Anabysts [Soow 3§

oy el Lo S ® G

efrpREnCE

Blans! Adman Plot Anabysis [Sorew 2)

B e

Biand Adman Plot Anabysis (Screw 4]

ey bt L Bt Dty

CAITERINCE

Bland Alman Plot Analysis [Screw 5)

- Upp e Lo

= Datn

DAFFTRENGL
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5197 4 ANNENIAALYDIANG (W3.) UARTELMIL variable-angle locking plate

Number Length of screw (Mean = SD) Maximum - Maximum
1 2089+ 1.48 18.5-230
2 2248 £1.38 20.7-25.2
3 2151+135 196-236
4 23.74+1.03 21.8-250
5 2414 £1.03 21.9-26.0

191971 5 ANALIRFVIENG (WK.) Uiaze kLY Variable-angle locking plate W3euifiBuANNUANGETEWING

LNATELLASLNARES
e Me::t:";e"' Length of screw | | Maximum - | Independent

(Mean) Maximum t-test

1 Male 2092 + 040 1.80 185-230 0.909
Female 2085+ 025 1.11 19.0-226

2 Male 22772025 1.13 21.2-244 0.374
Female 2220+ 035 1.57 20.7-25.2

a Male 2168+ 031 1.39 20.0-236 0.627
Female 2136+ 029 1.33 196-236

4 Male 2369+ 024 1.1 21.8-252 0.817
Female 2380022 0.98 21.9-251

5 Male 24.09 £ 0.24 1.05 223-254 0.836
Female 2418+ 023 1.04 21.9-26.0
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1191971 6 ANEIANG (31%.) WGRENUIIUY Variable-angle locking plate t3euifiguszundannuuand199Ewig

Y a L Y a
VNATLLASVAINDY

Number Wrist Length of screw S 1 S Maximum - | Independent

(Mean) Maximum t-test

1 Left side 2085+ 0.31 1.43 185-225 0.938
Right side 2092 £ 0.35 1.57 18.7-23.0

2 Left side 2258+ 0.30 1.38 20.7-252 0.753
Right side 22381032 1.41 20.7-25.1

3 Left side 2142+ 035 1.55 196-236 0.759
Right side 2161 +0.26 1.15 200-236

4 Left side 23.76 £ 0.22 0.99 221-26.2 0.943
Right side 23.731 025 1.10 21.8-25.2

5 Left side 2431020 0.90 223-26.0 0.479
Right side 2400+ 026 1.14 21.9-255

anls18 (Discussion)

LﬁmﬁﬂﬂIﬂNﬁ%ﬁ‘ﬂmﬂix@ﬂ distal radius A%
dorsal cortex \udnwaziiuleayusduiuduses
ﬁifmﬁwﬁqmaﬂwﬁaﬂmﬁz@ﬂ lister tubercle Wag
L’J%Lﬂuifaﬂwy extensor pollicis longus tendon MUGRE
I@Nﬁ%ﬁwaqu@ﬂ distal radius fifiaNBULANE
fanam yhlvinsehedadansegn distal radius FReENGUH
variable-angle locking plate ﬁqﬂamﬁﬁﬁﬂwﬁﬂg MR
dorsal cortex LA extensor pollicis longus tendon
rupture

mMsRnmiiniidaa HIWIAANNENIFNT
ﬁﬂﬂﬁthﬂ‘lﬂmq dorsal cortex hmﬁﬁmmz@ﬂ
distal radius WSIREENLAUILIN variable-angle locking
plate Fumie? 1 A9 5 AWy 1.0 MmNy
ﬁmmmuﬁqm 20.89+1.48, 22.48+1.38, 21.51+1.35,
03.74:+1.03 UAY 24.14+1 03 33 LAaRONINAILRAL
PDIANNENFNTNUNN @hmemmﬂﬂgéff;ﬁ 2 Tu distal
row LLafzmmmfaﬂﬂgﬁﬁaﬂiﬂﬂwﬁﬁmm@Lﬁu 24 WA,

! 13 1 (Y F-; = ¥ a o
daushumisrasangdnd 1 uaz 3 Sawalnaldesiu
wasipuNENIeaN 2 uavshumisasangdaf 5 A
AmEMTiga LU proximal Tow WavAMMEMANGAAEN
Iglslansfamneiiv 24 am. iwiv duaningiviliang
Funefl 2 uae 5 emfigaLitasandIusiins dorsal
A A e oA A .
cortex ot/ Inatfsiuninadmidulosyuans
n3eqn lister tubercle A4gU1 7
PWAANHEIINIA Ungsh i a1ssmi 1)
Uszgnd I lunida leviamemauazngs dadadai
. o d M e e A .
adauazlionin Wasanlmudnadudnandnarily
PNAANNLIFNFUANGIITH
~ - v AY o o | A \
mstinwitonadisldodinag lunases

dl ¥ A dl Ya v o o P =
78RR HYDINITANTDNDNIN IR TS F R la R faita NI
A

1 1 b2 A )
TNNLVDINGNEEIDE Depade 71.5+6.5 T Lumewa
Wiosnni3es cadaver aaklungueihe distal radius
a ! A! A U v (% 1A Y
fracture Snaunilsdangsengraemaazeslsifidosya
A o9 4o s X4
waswofiazldemmemangiiushllunsfinni fena
¥ A A A
dosdnsiiisinee i luowiag
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a4 o ' @ a
Eﬂ‘(l 8 Gl%m%ﬂ‘llﬂ&ﬁﬂg@n‘(l 2

‘fmsaﬁ'nu%nmﬂunizqn Lister tubercle

#31na338 (Conclusion)
mmmaﬂﬂgﬁﬂaa@ﬁﬂumimﬁmﬁmmtz@n
distal radius WSIREENLAUILIN variable-angle locking
plate ﬁmf;ﬁqmﬁa aﬂgéff;‘ﬁ 2 uay 5 lasndAnn,
dorsal cortex agflndlAeruSadamdifuloayu
2B9LNNTEGN lister tubercle LLazmmmﬂﬂgﬁLm:m
Tsiensldnemasangifiv 24 aal. ol distal row uag
proximal Tow mmmﬂﬂﬂﬂﬁaﬁﬂm’lﬁﬂumﬁﬂmﬁLwﬂma
TGEVIIN Fofladrsfiniauassintadiasainlsinui

Thsessnaninar ¥ man e EnTuaneatis
U

nGinssnlsenel (Acknowledgement)
miﬁﬂwﬁﬁaﬂ%mﬁunu SiUEUIREAN
i Atlsmen nainaonaeiaT NINUNEYNIaNME
LLaxvl,m”a?umiﬂﬁuﬂgmﬁ iy cadaver Hldlwaid
NnmhemeAnMeemans ansuwneensas ghasnaok-
avnanendt Tssneniahasnsal smnmmalne
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The Efficacy of Ultrasound-guided Hydrodissection at Kager’s Fat Pad to
Reduce Symptoms in Achilles Tendinopathy Patients

Tharit Saiklangdee MD., Parichat Thiabratana MD., Chairit Lohakitsathian MD.
Trauma Unit, Division of Orthopedics, Bhumibol Adulyadej Hospital,
Directorate of Medical Services, Royal Thai Air Force, Bangkok, Thailand.
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(Received : 8 Dec 23,  Revised : 19 Dec 23,  Accepted : 21 Dec 23)

Abstract
Background : Achilles tendinopathy is one of the most common cause of foot and ankle disability.
Conservative treatment is recommended as many patients’ pain and function will improve such as
stretching, orthotics, medication, etc. However, there were many patients poorly responsive to standard
management. Recently, case series study showed that ultrasound-guided hydrodissection at Kager's
fat-pad can produce pain relief in the Achilles tendinopathy patients. Therefore, we interested that this
technique could reduce symptoms in our Achilles tendinopathy patients.
Methods : The study enrolled patients who have persistent pain for more than 3 months after to all
conservative treatment in the Achilles tendon. All patients were accessed for plain film of the affected heels
and document the presence or absence of calcaneal spur and other information about foot deformity. Visual
analog score (VAS) and Foot functional index Thai version (FFI-TH) data were performed by patients before
treatment. We evaluated complication for 1 week after ultrasound-guided hydrodissection at out-patient
department, VAS and FFI-TH were accessed again at this visit. Finally, we review VAS and FFI-TH by
telephone visited at 2 and 4 weeks after treatment.
Results : Thirteen suitable candidates were enrolled, comprising 6 male (46 %) and 7 female (54 %).
The median of age was 45 years (range: 34-62). Nine patients was diagnosed with insertional Achilles
tendinopathy (69 %). Initial median VAS and FFI-TH were 5.98 and 160.77 respectively. At the 1-week
follow-up, the median of VAS was 5.45 that significant improvement in pain score (P-value = 0.02) but not
significantly different at 2 and 4 weeks after treatment. The median FFI-TH before the intervention,
compared with the 1-, 2-, and 4-week follow-ups, showed significant difference (P-value = 0.03, 0.01, and
0.01 respectively). There were no adverse effects or complications observed in this study.
Conclusions : From this study, we found that ultrasound-guided hydrodissection at Kager's fat pad can
reduce symptoms in both insertional and non-insertional Achilles tendinopathy patients at short time
period. Moreover, the outcome of foot functional score was improved in 4-week follow-up.
Keywords : ultrasound-guided hydrodissection, Achilles tendinopathy
Royal Thai Air Force Medical Gazette, Vol. 69 No. 3 September - December 2023
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Maed 1 demographic data of study subjects

Patient 13

Feet

- Right 9 (69 %)

- Left 4 (31 %)
Sex

- Male 6 (46 %)

- Female 7 (54 %)
Mean age 45 (range 34-62)

Foot deformity

- Pes planus 4 (31 %)
- Pes cavus -
- Other -
Type
- Insertional tendinopathy 9 (69 %)
- Non-insertional tendinopathy 4 (31 %)
Underlying (diabetic, hypertension, 3 (23 %)
dyslipidemia, etc.)
ESWT before treatment 10 (77 %)
Duration of symptoms
- 3-4 months 2 (15 %)
- 4-5 months 8 (62 %)
- > 6 months 3 (23 %)
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Abstract
Objectives : The open reduction and internal fixation with calcaneal anatomical plate via subtalar arthroscopic
assisted minimal incision approach for displaced intra-articular calcaneal fractures is to verify if the method
can achieve the operation standard without any wound complication. Since the current standard operation
method (ELA) for intra-articular calcaneal fractures can achieve a good result but not without noticeable
wound complication. Furthermore, the minimal invasive operation (STA) still has some limitations of joint
reduction.
Methods : The radiologic data of Béhler’s angle, calcaneal length, height, and width, and posterior facet
residual stepping/gapping data were labeled to display the injury conditions. We collected and compared
the data of the pre-operation, post-operation, and uninjured calcaneal bone. We collected the Thai FAAM
clinical data three and six months after the operation. We collected the wound complication, time to
operation, length of the operation, and length of the hospital stay period data. All the data are collected from
the patients diagnosed with displaced intra-articular calcaneal fractures Sander classification IIA, IIB, III at
Bhumibol Adulyadej Hospital from April 1%, 2019 to December 31%, 2021
Results : From the post-operation data of twelve suitable candidates, the median (min, max) of Bshler’s angle,
calcaneal height, width, stepping, and gapping data in order are at 21.34 degree (16.64, 39.43), 39.78 mm
(34.91, 50.3), 36.41 mm (29.09, 42.51), 0 mm (0, 2.36), 1.62 mm (1.39, 3.32) which were significantly different
from the pre-operation data with P=0.002, 0.034, 0.003, 0.004, 0.002 in the same order. By comparing them
with the data from the uninjured one, the Bohler’s angle was still significantly different from the post-operation
with P=0.01. The calcaneal length, height, and width showed no significant differences compared to the
post-operation data. This method can achieve 66.67 % anatomical reduction, 25 % nearly anatomical reduction,
and 8.33 % approximately anatomical reduction. The Thai FAAM clinical data after three and six months
did have a significant difference only in the point of daily activity. There was no reported serious wound
complication. The average day to surgery was 18+6.34 days, the average length of the operation was
199.92+81.26 minutes and the average length of the hospital stay was 22.42+12.61 days.
Conclusions : From this study, we found that the operation performed well in terms of radiological and
clinical outcomes without any severe wound complication. This can be applied on operations for patients
diagnosed with displaced intra-articular calcaneal fractures (DIACF) type Sander IIA, IIB, and III. Still, the
length of operation must be reduced to be closer to the current method. With the constraints of small
sample size, length of the follow-up period, and the necessity to compare to more operational methods, more
experimental studies are needed to get a more accurate and reliable conclusion for future applications.
Keywords : subtalar arthroscopic assisted, minimal invasive surgery, displaced intra-articular calcaneal
fractures, Béhler’s angle.
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dnReduanmIsnanfigeBagifveasas Tnesaeay
60-75 WUMIANLULAADULALE9a68 displaced
intra-articular calcaneal fractures (DIACF)Y F9ln
Iﬁqwmmagﬁwaa@;aamﬁﬁ wuqu”aﬂ1$iﬁ S0LAY 1.6, 1.95
way 212 Wil Wer 2559, 2560 LAY 2561 GNNANGTL
. . X, 4
LLamLLququmﬂwammamaq
anNMITNwINIEgnawIinTi e ase
(DIACF) @8 1) ToNugNanuoasnumIneaIngsgn
SuNTVINYI9gUN (Shape) 6wy (Alignment) wae
¥ . 1% v
P68 (Articular congruency) 2) ansnnnau /g,
Fawhle 3) nandesnmifadasnEy Yeimadenians
%’ﬂms‘ﬁuagﬁwmaﬂﬁa T ANHALYDIMILNALSY
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dthe wnmenivhmssnmm adufesuazda loi5e
YRR MIININ
mashwnssgnawvingiiaudasis (DIACF)
TnasnaudadudannifessesninMasnEuUUNIG e
fumasnuu e Wesaniamisefidu prospec-
tive randomized controlled multicenter trial GL%‘]'j
W6, 2556 LSTMMasnUUEhenuas ldn laang
aishariulus 1 Susnzasmsdiamamssnen lamanaifa
post-traumatic osteoarthritis 984 subtalar joint
] v KR 1A o [~ v 1 L% 1 a [~
whids denuaududasmnen usmnfaeu s
2 A | L v piva o
Jeegm 8 f9 12 U agnuhngasthenlasumssnm
wHhdmazdmmMsthafiveeni d SF-36 (Functional
outcome) FIuINUANANNENFNTONIINMEMNTES
1 1 U d\’L EZ % [l L% 1 a o o W
nNgNgLhed msumashnuuulsirhdinaehadlidey
LAENIH IS AENNITNRNEIIMINA post-traumatic
L. ‘1’5./1:9 v (24) 6 uﬁl 1
subtalar arthritis a093aeas 41%? unngasy vy
AT M NIULLEGANINN T
ABMasnn DIACF saamaneindagaieiii
Adﬁé a Y A U a F; 1 [ U 1 1 (%
WS fuavtaiFiuaneneie tain 1) MIrea
wuudla ORIF mewaile extensile lateral approach
(ELA) vRamafla sinus tarsi approach (STA) uazld
plate  2) MIaLULdn CRIF 678 percutaneous

v i A % &
screw I@HEL‘IT arthroscope a8 %ia\lﬂ"ﬁ arthroscope
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e 3) MITONTANILQNTOWN (primary subtalar
arthrodesis) El,%ﬁﬁﬂﬁlﬁ% Sander classification IV
WHINIMISNEN DIACF @835 e ai i
U 1 1 A AaAa 1 L% L% a
mmgmuaﬂsﬁammwwam ARIIMSENGAL AR5 e
wazdingunaygninenei (ORTF) dewmeile extensile
lateral approach W ZMIHNGRIBIYN IiTeumisToe)
Lmﬂmmmg@ﬂim’%Lau%@mmﬁm%mLLazﬁm%umfz@ﬂ
Y v o \/Lyd(Zg) 1Y A Y] Anzd 19
ARG 2Y LATDLEEUaIMSHIFAIDRARIATING
U a ] U a z U
NAALNFS U LIAUKNEMET UadaEe Wl
sural 193UINAEY WamsiAa subtalar arthritis®®
oV A A Y ad | o ¥ aa .
memaslemIfnauismanisinameis standard sinus
tarsi approach (STA) fitevh Wiwarmdaiamadnas
5 o4, _ w o . 4.
aifingau (soft tissue) ARUSITEULAINNIINE
Tumsaenatfesifndua NI sIdaLLL extensile
8.9) 1 VL < Y ndii % a
lateral approach™™ 213 lINMNNMTININAITUEIAIN
Torineeens @ 23 rATeIMINRIRUsYIITaEAN
ga9nszgn vhiinmdesuasdatunsegnih laennanin
lﬁg [~ U a = ldl o (% 1 L% A/—‘-IZ“O)
DTN A anImInIei DT
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MEVAIY 0.6, 2000 ANSHREUWIAAYIUMN
2aA 1% A G L . . 2
1#55m3snmn?ici minimal invasive surgery d1NU4
N INA IS MR AHATIALINNMIHER
Tnfemsusvgnd|fnsdasnaas (Arthroscope) 1
15190 subtalar joint sansngieldszydnumzIat
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Jaguseasanan

wWieuiey radiological outcome NOWLAZARS
A anasiaaf fuman desnmeae3s maniee

minimal invasive surgery maqmq@mwﬁﬁa
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- Bohler’s angle
- Calcaneal length, height, width
- Posterior facet residual stepping/gapping

(Anatomical reduction)

Jaguszaedsas

- Clinical outcomes astthefisumarhia
SNeReIIMInea Minimal invasive surgery 3849119
anuerfia laldluusaums FAAM Thai version

- Wound complications maa@”ﬂmﬁ%’umi
MRSNINALEISNeA minimal invasive surgery
POIVNIADAZH I

- Wound infection, wound dehiscence,
wound edge necrosis

- ULNAIMITBNG

- SLULNANIHGA

- srgammEinSnEdogilsmening

ad o a a v
DML BWNI1398

(?ﬁﬂ‘tfﬂ,uﬂfhﬂ‘?ﬁﬁaﬁﬂ displaced intra-articular
calcaneal fractures (DIACF) 152n% Sander IIA, IIB
uae I A8ugaNtITUMIENea open reduction and
internal fixation with calcaneal anatomical plate via
subtalar arthroscopic assisted minimal incision

. o ¢
approach V’ﬂ'ﬁawmmagmwaa@;amm ASHLANENING-
NG YIANA TTNITUA 1 WWINE WA, 2662 DITUA
31 TUNAN W6 2564 GNNNIYI inclusion criteria
Ly exclusion criteria

[~3 v gd/ v a v v

1. nurayaiaseis wiaNaNNNIaNLe
ADUMIHITA LALFDINUANNANZENID DL DB DU
VAL aWNAIENMIATIANY “Wrinkle sign” naums
Al

v o % v Yo .

2. lemmmwmmﬂ@mﬂmu regional
anesthesia 38 general anesthesia MEFNLAT
Frifinduaanesa i

% 1 v v 1

- f\)(ﬂm@maslmmmzaﬂmmaummﬂ@a

PNITALAFADE MUY TNANNFEIARIMTILT I
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dhuvisfiasrhdinehe hibiscrub solution WA betadine
solution

- ﬁzqeiWLLmﬂqﬁazﬁa@ﬂa”aa 2.7 mm. subtalar
arthroscopic ba¢ surgical Incision I@ﬂ‘f] surgical skin
marker (611343‘1_]‘}7; 1) LLav}Jé% tourniquet

- Arthroscope L‘Uyw\lﬂ(g] posterior facet
stepping / gapping nau-1i84 reduction LayanasnLi
Lﬂ%mﬁﬂ%ﬂ’ﬁl@%&aLé@ﬁmﬁ% (Fibrous tissue) aamﬁa
uAvsneaNdMINT reduction Aa probe ¥38
temporary schanz pins ¢ hold reduction el
temporary K-wire fixation Wanaiutnmn (@nmgﬁﬁ 2)

- a98le skin incision W minimal lateral
oblique incision IWNLIUIZHIH 1.5-2.5 cm. M
Inferior margin Ok peroneal tendon & skin
incision 989 dwyer calcaneal osteotomy slmyﬁmﬁmsl,ﬁ
variable-angle calcaneal locking plate 2.7 mm. Lﬁlalﬂﬁ
14 buttressing FaM3 soft tissue MANEENENSUN
plate LL%U%@ﬁUﬂizgm, temporary K-wire fixation plate
funsean #97980Y alignment FEMI fluoroscope
Lol

- i Plate WAiUNILgN calcaneus @ae lock-
ing screws W% skin-incision AN 328980 strap
incision mmi’um%@g SCrews ﬁmmgﬁm ﬁmﬁmﬁlm
percutaneous cannulated screw fixation \’L(ﬂyﬁmﬂﬁ
MMEEFYaY posterior facet NUENVRANIYINYaY
navNAWYNLAEL calcaneocuboid joint (mmgﬁﬁ 3)

- g31980U alignment AALM3 1 fluoroscope
Y arthroscope

- 53199 1 Tadivac draind JALIALHAGE
absorbable LL&¢ non-absorbable suture Glma"ﬁu%u
VNGNS

- Arthroscope L‘U”WVL?J@ posterior facet
stepping /gapping

- Gl,ﬁl short leg slab GL‘LL‘Vh ankle neutral
position

- H19¥Y991¢ compartment syndrome,
ﬁi&ﬁ%LLﬁ:ﬂﬁ?ﬂ’ﬂ&lﬁt@?@U?@LLNﬁ‘VﬁﬁdNWﬁ@@WNNWﬁgW%

YIIMSLAmE
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- wmimﬂw;ﬂdﬂfaaﬂaﬂﬂwrﬁﬂmmfmuwm
ANNWEIEN b short leg slab wazliashwning
U v (% 6 1 (% U v U
Towhwutszanm 4§l udmansnadudawile

gu/ L) :.; U v v ! a o 6 1
wasansnsnashminiidowh letnsdudn 6 SUamisiam
me ankle foot orthosis YnGRMAKANITWRENITREBI
o 6 1y 6 o 6 o 6
Tudoni 2, Sawifl 6, dUanvinl 12, SUawinl 24,
Favin 48 veRiMIIRGAMANAMTINELANLGN
A Z—f{ A ¥ A 6 v 53
UONMHANNAINANMIEUININTRUNTRUNTIEI L QUALTL
ANAT
[~3 v 91:/4 A 1:; L2 Aav

3. nulayRRuUWIRIKeNT NI
(Demographic data) laun wiel, o), shvin, daugs,
BML, NSgLMS, Taamims, nasauin, Ussnvimain
289N38qNEWYY Sander classification, time to
surgery, operation time, length of hospital stay, post
surgical wound complication

4. Lﬁmymﬂa X-tay: Bohler’s angle, calcaneal
length, height, width 191N, P9ARALNGvsaMEGR
WALMAIHNGR 2-3 T4 9838 CT scan semi-coronal 30
degrees thin cut: Joint stepping, gapping TNARAUNG
Yanaudauazdnda 2-3 Ju launsld digital
measurement device sluiﬂi WNIH digital radiography
carestream A1 parameter YNNG 3 ASILAIAT
A @ %A o 3 o v Aa €
mmﬂmmmﬂmmayLl,agl,l,wwyﬁifzmmuaaﬂﬁﬁmﬂa

9 LA 4 g o an

WAIIENINALRRY (MNFLT 4) NUYayanenaiin Foot
and Ankle Ability Measure (FAAM) Thai version #1 3
UAZ 6 WU MAINMIMGAAILAT Telephone visit
nnwhmeshdayarasngusiauisuiulagms

Aemidayameshia
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a Vv
WNaN1333¢8
a I 5 &
MaAlATIE TRy AL TN UGN
av Z 1 L) v v [~
NnEnuN WIUthe soaas 75 u
. . n a4 4
WEY LA Foeay 25 (e, Amderesoed
46+10.77 1 (¢hgaf 24 T, goge?i 58 ), daiezasimmin
WU 73.50+4.68 AlAn3H, GAET NG e NP
169+6.69 WURANAT, ALaALYad BMI whify 25.76+1.29
nn./eaa. Worhsndanguwuhiigihedamehmingu
(BMI Wil 23-24.99 NN/AT.H.) TOURY 41.67 WAL
a Y a U 1 £
Rethedinazaiu (BMI snnnd 25 NN/ES.N) 08aE
P n o 4
58.33, b K heguuivEoduummiafieiasiemn
Tnsulin, ﬁﬁjﬂ’mﬁvbit,duﬁvh 00aY 83.33 wAvEUNTH
P Py Aa PR
SOUAL 16.67, W‘u;ﬂdmawmﬁz@ﬂa’ummﬂmmmﬂﬂﬁzmw
N3 Sander classification” a6t 1B, MAB, MAC
$9UAY 50, 25, 25 NNENAL, TLLLIA WMTIDFAIRAE
Wil 18+6.34 T4 (6hgafl 10 T4, §egort 32 ), Teee
nmlumahdaAsyhiy 199.92481.26 1 (haed
130 Wifl, gt 423 wif), sreznan lumsininmeni
TN, WAuWhiy 22.42+12.61 U4 (Fhge?l 5 T4, Gegan
o 1 v ldld £

43 ) LLanLNWU@mawmmmﬂmﬂeﬁamwmmLLwa
EYSEN (Compartment syndrome, wound infection,
wound dehiscence, wound edge necrosis) il
DIMIO NFULAZINMITUINE N DL DI AHANAIAN
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Characteristics Number Percentage
Sex (Male/Female) 9,3 75, 25
Age (Mean+S.D)) 46+10.77
Median (Min, Max) 48.50 (24, 58)
BMI (kg./m.?)
- Overweight (23-24.99) 5 41.67
- Obesity (>25) 7 58.33
- Mean+S.D.) 25.76+1.29
Smoking
- Non-smoker 12 100
- Smoker 0 0
Diabetes mellitus
- Absent 12 100
- Present 0 0
Sport activity
- Absent 10 83.33
- Present 2 16.67
Diagnosis (Sander classification)
- 1B 6 50
- [IAB 3 25
- [IAC 3 25
Days to surgery
<21 days 10 83.33
>21 days 2 16.67
Mean+S.D. 18+6.34
Median (Min, Max) 17.50 (10, 32)
Operation time
<120 Wil 0 0
>120 Wil 12 100
Mean+S.D. 199.92481.26
Median (Min, Max) 180.50 (130, 423)
Length of hospital stay
<14 % 4 33.33
>14 T 8 66.67
Mean+S.D. 22.42+12.61
Median (Min, Max) 21.50 (5, 43)
Severe wound complication
- Absent 12 100
- Present 0 0
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Ya u e

FAvendayad laadiensiaaalisuna
Paxfiages STATA Version 14 loenfudayafifims
LLﬁ]ﬂLLNﬁ\’LN'ﬂﬂa (Non-normal distribution) A&31881%
el Median (Min, Max) uasiReuiieudayarade
619 ) fifnasamsenmens Wilcoxon signed rank test
Inerunsesivitishetyymsti P-value <0.05 (95 % CI)

WAMSENINLAN 6N Bshler’s angle, calcaneal
height, calcaneal width, posterior facet stepping,
posterior facet gapping snaqm?z@ﬂﬁ'w,ﬁﬁﬁaﬁumﬁu
NABNINAILID open reduction and internal fixation
with calcaneal anatomical plate via subtalar

arthroscopic assisted minimal incision approach
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Femuuanensaehadliushanymeaiian (P=0.002, 0.034,
0.003, 0.004, 0.002) euAALHBSELWELIUNTEGN
U v v 1:; [~3 1 1 (% 1:;
FUNNILNARUNUHGR (NMTIN 2)
= 1 lﬂl o U v v xdl
HAMIANNNLILA BT TaINTEQNAMIENN
@ L% 1 (% = a (% U v v xdl
e umasehde lUSenifautunszg ndwwided
Unfagnu Bshler’s angle S3flenananegaenadliie
FATUNIRDAN (P=0.01) uel calcaneal length, height,
width Iflenuusnathediieshdymestia (umaa
i
71 3)
AN WU3AIAANTN Thai FAAM
7 3 UAY 6 WA MAINMIHGRAANNLANGIBENIR
Bedheymeshiammneinganataslszar iy (ma
MTNT 4)

y v 6 [ 1 1 1 [N K% a
M99 2 LERINASWEAUSIH (Rafiological outcome) WFRUHUANNLANAIITENININDUUALHAIHIAAAILIS

Arthroscope assisted minimal incision approach

Parameter Bohler angle Calcaneal length Calcaneal height Calcaneal width CT scan CT scen
Median (MinMax) (Degree) (mm.) (mm.) (mm.) Posterior facet stepping | Posterior facet gapping
(mm.} (mm.;
Preoperative 12.23(3.66 , 38.67) 78.5 (67.64 , 90.02) 37.76 (29.80 , 46.84) 47.87 (31.22 . 524) 2.71(0,5.01) 3.19(2.21,861)
Postoperative (days 3) 21.34 (16.64 , 39.43) 77.89 (67.96 , 84.89) 39.78(34.91., 50.3) 36.41 (29.09,42.51) 0(0,238) 1.62(1.39,3.32)
Pvalue 0.002 0.388 0.034 0,003 0.004 0.002

a v Y o . . a a ] ] v a v | v Y ad
f197°9N 3 UHAINAANTAUSIR (Rafiological outcome) IFHUNAUANNLANENITININTS UNARAZHAINIAAAILID

Arthroscope assisted minimal incision approach

Parameter

Median (MinMax)

Béhler angle

{Degree)

Calcaneal length

(mm.)

Calcaneal height

(mm)

Calcaneal width

(mm.)

MNormal side

30.37 (21.8 , 39.29)

78.60 (68.33 , 8B8.63)

40.62 (35.89 , 47 .06)

36.77 (28.16 ,43.22)

Postoperative (days 3)

21.34 (16.64 , 39.43)

77.89 (6796 , 84.89)

39.78(34.91,50.3)

36.41 (29.09 , 42.51)

P-value

0010

0.814

0.480
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5197 4 LAAINASWEAIUARIHEN (Clinical outcome) FAAM Th #adW6iaa2833 Arthroscope assisted minimal

incision approach L/38UEUANNUANGITENIN 3 LABW WAL 6 Lhaw

Foot & ankle ability Time of evaluation P-value
Percentage Median (Min,Max) Postoperative 3 months Postoperative 6 months
Normal daily activity 60 (30,70) 90 (70, 90) 0.004
Normal sport activity 0(0,0) 60 (60 , 60) b

5Uf1 1 ANUITRIUNANIGA (a); Oblique skin incision (b); Subtalar middle portal

(c); Subtalar Anterolateral portal

g‘ﬂﬁ 2 AWEI2EN9 Subtalar arthroscopy (a); Pre-reduction posterior facet joint

(b); Post-reduction posterior facet
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gﬂﬁ 3 MNABENS Intraoperative fluoroscope alignment (a); Calcaneus lateral view

(b); Calcaneus axial view

31]‘7; 4 MNGREN9IDN1990 Parameter (a); Preoperative lateral view (b); Preoperative axial view
WHAIAY B=Bohler’s angle, L=Calcaneal length, H=Calcaneal height, W=Calcaneal width
(c); Postoperative lateral view (d); Postoperative axial view (e); Normal side lateral view
(f); Normal side axial view (i); Pre-Post operative CT scan semi-coronal 30 degrees view

(j); Pre-Post operative CT scan sagittal view
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MIENNAUROU LA AM TAILNALAE
Lﬂ%gﬂéf’a “L" vefi3unm “Extensile lateral approach”
Lﬂuﬂﬁmé’mmﬁﬂmwmﬁm masndlan S esasta

: U v :i [ U1 v % I3 1 L% ;id
LLa%%ﬂﬁ%@ﬂﬁ%mm%ﬂ\lﬂﬂw TAnasnsmsrdana
WA EINLNNZNTNT UL DI AN ALY NAIN
mandrathslizddny Wasnnvhsuanesaitiatosan
VBnasdarhann Smsdnmwunmndalaaadnauxe
00N (Minimal invasive surgery) TFpehaumvan
% v &
3NNIUdD “Sinus tarsi approach” mmimslm”waawmﬁ
W10A7IAWiELYN “Extensile lateral approach” dnme
WISNTAUIDILNALKNARGATREN enUNMIHNGR
aa z L% 1 U a U 1 U 1 = Z
59 mvl,mmﬁaLsmvl,mﬁmmamamamama‘mmg@ﬂ
1ssnle® Sevhlihingmaudasadnunisdeluas
ST AT EDINAIITILAILNAWHAN TR
an LLazﬁmmg‘Jamiﬂammmmz@ﬂLﬁammwﬁﬂﬁzﬁw%mw
MISLTadal R NI TUNAILA T AYDINMTAILNALNE
PNALAN
= Z 1 U (<3 a U 1

mAnsTWLNEsNTOE WWiiumsSestass
lalnunssuazrasanuidaaieidsaona1n anans
(ﬂlwhqm, @hg@qm 999 Béhler’s angle, calcaneal
height, calcaneal width, posterior facet stepping,
posterior facet gapping FUAN 12.23 BIFN (3.66, 38.67)
Wi 21.34 NN, (16.64, 39.43), 37.76 NN. (29.80, 46.84)
Wt 39.78 NN, (34.91, 50.3), 47.87 NN, (31.22, 52.4) Kt
36.41 Y. (29.09, 42.51), 2.71 ¥. (0, 5.01) 1 0 3.

[~

(0, 2.36), LAY 3.19 NN (2.21, 8.61) 1l 1.62 V. (1.39,
3.32) lasdanuuaneeae1afliad dumeaian
(P=0.002, 0.034, 0.003, 0.004, 0.002) SNNEAL

Ao ~ A v vy A @

WayhnmsReumeunsEgnEUNANIAILIAAL
wasANUMmYgNaWNTIUNGRENUT Bohler's angle
Hena (Aehgm, Mgeaa) Wil 21.34 296N (16.64,
39.43) DNFN LAY 30.37 896 (21.8, 39.29) Faglansdany
uenehanenadiviseyeat@in P=0.01 & calcaneal
length, height, width fanuuanaehsdises ey
MIEHi@ MNIAEKITBAAIE NG Bohler's angle
ganed anauanagadveddmead@dunaniain
v L) % % U o v 1 L% % v
2aNN92090MUN WIUNBIGALALE AT e
laem Wasmnnuhisiheinsduiifiasde Sander
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classification IMAB H5zagiimsarneininulssanns 3
o 6 4 e v o
fenad (Medeszey LIAMITAEGAWNIL 18+6.34 F44)
[ v 1 % a ) U z A
W imsrdadanuenaun s leuiaie
Henusanuazmadnizesdosis Usznauiudnazgn
LNFIUNENR AL
wamﬁﬁﬂmwudwaﬁa;ﬂammaﬂﬂﬁﬂ Thai
FAAM 91 3 Ua% 6 WDUARIANNMIMNGR NANNLANGIS
pthafisieshrmeatfanedaeaaansamuiaias
avarii whinlaedanas (60, AMGIER) BEf 60
(30, 70) W& 90 (70, 90) AANNUANEIRENIRIEA MY
067 P=0.004 LLazLﬁaaanﬂ@”ﬂ’Jad’mslmyt,ﬂu@”ﬁ\lziLa'u
ARslsaunUsadulndnaasemsnsnnemuivh e
1 v AA v 1 a U 1 £
MIEPAsRINa AT o b lams
meame (Posterior facet residual stepping/gapping
0-2 mm.) W 0Lz 66.67 IPNAALNUMEANA
(Posterior facet residual stepping/gapping 2-3 mm.)
Shuay 25 wavlatszanmmedme (Posterior facet
residual stepping/gapping 4-5 mm.) S0LAY 8.33
andmamugihevimag 819898 Calcaneous fractures.
In: Rockwood and Green’s Fractures in Adults, g
Vl,ziwummﬁLma?ﬂfﬁ'aumam@LLmaﬁﬁguLLﬁ@ﬁ@hmé‘mwz
DA MG 199.92481.26 Wifl AFwdeTsey
NAMIANSNINGIA TN, WAL 22.42+412.61 T4
Siwmnguissnnsiisuieduandadine
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Aol e
Y o w U a A [ 1:; L) [~ v 1 %
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Y o w U o v 1 L% [ Uy
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Tyl 3w, vl RIS eI N e b pigite
3) Tadravasmyihase luamuiuiaden

1 ‘L 0 aw :’1 1 ‘1
YDLAWALUE LN19N1YATIND L
U Y o (% U 1 FQFS o
MeaNATBIMUNgNUTENNTARIWIY
e swvnamavhewiteilimansafnmradniaas
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