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Delirium after Intertrochanteric Fractures of Femur in Elderly Patients

Kyu Bok Kang, M.D., Dong Hun Suh, M.D.*, Seong Rok Oh, M.D.

Department of Orthopaedic Surgery, Seoul Veterans Hospital, Seoul,
Korea University Ansan Hospital*, Ansan, Korea

Purpose: To evaluate the incidence, risk factors and prognosis of delirium in elderly patients with intertrochanteric fractures of
femur.

Materials and Methods: 162 patients who underwent operation for intertrochanteric fracture of femur from July 2005 to January
2007 were reviewed retrospectively. Delirium was diagnosed by using Confusion Assessment Method (CAM). Medical records
were reviewed for the information of the patients, Gross motor function classification of Palisano et al. was used for the evaluation
of ambulatory status. Univariate analysis and multivariate analysis were done to find out the risk factors.

Results: 2 cases out of 162 (1.2%) met the criteria of delirium at admission, and 39 cases (24.1%) after surgery. Univariate
analysis and multivariate analysis identified age, hematocrit, dementia, the duration of opiate use, and pulmonary complication
as risk factors. Hospital stay was longer and postoperative ambulatory status was worse in the patients with delirium.
Conclusion: Delirium is a frequent complication of intertrochanteric fractures of old age and associated with worse results. Cogpnitive
function as well as physical status should be evaluated before and after surgery. Deliium needs more active prevention and
treatment for better results.
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Table 1. Confusion assessment method (CAM). The diagnosis of delirium by CAM requires the presence of features 1 and 2 and

either 3 or 4

Feature 1: acute onset and
fluctuating course

This feature is usually obtained from a family member or nurse shown by positive response to
the following answer: Is there evidence of an acute change in mental status from the patient’s

baseline? Did the behavior fluctuate during the day, that is tend to come and go, or increase

and decrease in severity?
Feature 2: inattention

This feature is shown by a positive response to the following question: Did the patient have

difficulty focusing attention, for example being easily distractible, or having difficulty keeping

track of what was being said?
This feature is shown by a positive response to the following question: Was the patient's

Feature 3: Disorganized thinking

thinking disorganized or incoherent, such as rambling or irrelevant conversation, unclear or
illogical flow of ideas, or unpredictable switching from subject to subject?

Feature 4: altered level of
consciousness

This feature is shown by any answer other than ‘alert’ to the following question: How would
you rate the patient’s level of consciusness?

Alert (normal), vigilant (hyperalert), lethargic (drowsy, easily aroused), stupor (difficult to arouse),

or coma (unarousable)

Table 2. Continuous and categorical variables used in analysis

Demographic factors: gender, age, weight, height, body mass index

Patient medical factors: pretraumaticambulation state, American Society of Anesthesiologists’ physical status classification, acquired
immune deficiency syndrome, cerebrovascular disease, chronic pulmonary disease, congestive heart failure, connective tissue disease,
dementia, hemiplegia, leukemia, malignant lymphoma, myocardial infarction, peripheral vascular disease, ulcer disease, diabetes
mellitus, liver disease, renal disease, malignant solid tumor, Charlson comorbidity index

Surgery related factors: delay from trauma to operation, operative time, blood loss, use of opiate analgesics

Laboratory values: lowest systolic blood pressure, O2 saturation, preoperative hemoglobin, postoperative hemoglobin, hematocrit, serum
sodium, serum potassium, serum chloride, alanine aminotransferase, aspartate aminotransferase, blood urea nitrogen, creatinine,

glomerular filtration rate, albumin, glucose
Complication factors: urine analysis, chest radiograph
Prognostic factor: hospital stay, ambulation state at discharge
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371 (Confusion Assessment Method, CAM)”& o]&3}
o] A|P3}FHT) (Table 1),

Faje] omo)E, wo] AAl Z), aeim AR A}
AE Aeste Awel gIexE olr Al 4t
(Table 2),

o173+ olxlz 3kxle]
A5g Brat,

axe & A Ml e Wt ABE ASA BF
(American Society of Anesthesiologists’ physical status clas-
sification)& ARESFIeM, 714 Agks g1lsto] Charlson
comorbidity indeXE] 7} aEOﬂ e} AEdA Ag o
AR == Agk x]UH bz]

et

A9, deol, A%, AT, AdE

ol Hrbel A S8t AL A9 f E9ge Ui 2Y
X A A AR Al AL A 5 P SF 2
AE ekt ez A T d¥dsto]
F57] G, kA Eoh & d gAah
g7 84&s Fkellen, dad a3 st
Z YEF (serum sodium, Na), % ZHF (serum potas-
sium, K), 8% H3}&E (serum chloride, C)-& #7153},
G AT Wls BEse Yokl ollwdnas
(alanine aminotransferase, ALT)Q} o}AT}E}o]E ofn|:=A
3Lg A (aspartite aminotransferase, AST)S H7}s}3lom,
215 #dste] g9 94 A4 (Blood Urea Nitrogen,
BUN), 8% Z#oleld (serum creatinine, Cr), AFA| &
I& (glomerular filtration rate, GFR)}S H7}s}dc}. 5%
AP Y g Wl AL PP e i
delstgdon], Fud avs wAgel ¥
(serum glucose) FAE 7}k,

PEZe T 7120 LA, FE PR A

min)S

Aol ‘%}"3' AE dEE A2zt 249 o9E A
B 49 R Hene wsEE Wk
FA A Hﬂ A EHL Palisano £¢] Gross Motor Function
Classification System& ©]-&3}¢] Brrlgen?, 59 Al
o] Bge= FAlolE ARSSfoRt kAl B3VIE A
B3to] Ad Haflo] 7hsghA|, ks ARSste] AU B
o] 7¥FsekAl Hrkatitt.
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A4, dMe] AHAer Wi B4 AldsleH
g A frofd dEE 2O WsE ideR
2}
[¢]

c

ste] thHs 2AAE 3HRHo R thiyg 248 Al9s)
gt % ] o] 74/\}— SAS 9.1 (SAS™ 9.1, SAS institute
Inc, USA)Z2 1S AMeahoch

2 1

20055 795H 20099 1970A] B diEE A}
2 st e AgE w1620 T @A
1004]], o2k= 2|9 em At vol= 76,34 (HY] 55~
100 ek, tidre] dxEe Hit 1.7709] uigEel A
gho] gllom 43dollx] 27 o)de] B H3te] glle
™, ASA EE2} 1320 20, 27-0] 1454]], 370 159 %I},
Z 419 (25.300)004 Adgo] WHstGom 29 (1.2%)=
A WY ARE, 390 (24.1%)14 & T Ao ZA
ook, & 3 Adddo] WSk 394 F 31 (79.5%)°l
F 34 olulell A SHE B 54 (12.9%)
= T 7Y ol BHst ol A SAE Bk A
o] WHE 41¢] F 134 (31.7%) 0= U T 1F o]
ol SEEJAE 210 (51.29%) 00 dH o A|&E

om 169] (39.000)°lx1= Aol 31EE7] el =
39Tt (Table 3).

thEr 24 slxle] o] 24 A R A,
7IE Age g, & F @4 4] (hemoglobin), Z#ffé:rl
428 (hematocrit), Z|vfl, G| A nlebyg
o] *F%ﬂﬂ = § 337 PHT o5t Ay

AAE B (p<0.05) (Table 4~6), T
%ﬁﬂr Frogt AREAE Hol HFES e
S AlEklt A Bk drel, Awl, A
S4E, nlebg 218AY AR IR & F 53§
WE oyl el WA fojst AARAE B (p
<0.,05) (Table 7).

A 7R o] WA 2 wollx] Hit 27.98
A, o] ek oA 44.224F o] WS ol
A o Ao (p=0.0001), & 5 HAAY HFY Ae=
Aol WAzl et ARAAZS Hojr, o] ubyst
TollA B Al B e ol "ojxlth  (p=0.005)
(Table 8).
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Table 3. Demographics of the patients

Description No delirium Delirium Statistics (p-value)T
Number of patients 121 (M/F : 75/46) 41 (M/F : 25/16) 1.00
Age (years) 76.2 (range 55~100) 76.7 (range 60~91) 0.023
Operation site Rt./Lt. (62/59) Rt./Lt. (18/23) 0.4719
BMI* 22.21 22.11 0.875
incidence 74.7% 25.3%
ASA" classification 1:2 (1.7%) 1:0 0.054
II: 110 (90.9%) 11 : 35 (85.4%)
a1 : 9 (7.4%) I : 6 (14.6%)
vV:0 IvV:0
Number of comobidity 143 (35.5%) 0:10 (24.4%) 0.0043
130 (24.8%) 1:7 (17.1%) 0+1:2+3)

0

1

2 :30 (24.8%)
3:18 (14.9%)
Onset of delirium

Duration of delirium

2 :16 (39.0%)
>3 :8 (19.5%)
After trauma 2
operation day 13
Within 3 days 18
>3 days 8
Within 1 week 13
1 week~1 month 7
>1 month 21

*Body Mass Index,

Table 4. Laboratory values

T American Society of Anesthesiologists’ physical status classification, TResults of univariate analysis.

Description No delirium Delirium Statistics (p-value)f
Lowest systolic BP (mmHg) 107.27+21.19 106.76+20.98 0.89
O2 saturation (mmHg) 93.99+4.96 93.58+8.74 0.79
Preoperative Hb (g/dl) 11.07+1.81 10.77+1.60 0.35
Postoperative Hb (g/dl) 9.59+1.39 8.99+1.05 0.01
Hematocrit (%) 29.16+3.93 27.06+2.85 0.002
Serum sodium (mmol/l) 137.7843.41 137.05£3.66 0.25
Serum potassium (mmol/l) 3.95+0.52 4.05+0.55 0.26
Serum chloride (mmlo/l) 103.88+4.54 104.1244.33 0.77
ALT* (IU/) 23.34+14.84 36.46+78.60 0.29
AST' ny 35.64+20.34 48.73+£68.88 0.24
Blood urea nitrogen (mg/dl) 22.34+10.55 22.44+11.08 0.96
Serum creatinine (mg/dl) 1.04+0.80 1.16£1.13 0.45
Glomerular filtration rate 54.63+49.38 55.46+£54.53 0.93
Serum albumin (g/dl) 3.38+2.86 2.98+0.32 0.14
Serum glucose (mg/dl) 160.17+£86.35 145.06+56.64 0.36
*Alanine aminotransferase, TAspartate aminotransferase, Results of univariate analysis.
7b F7Ktel wel 2050l @Al FellAl oAl 2 60%elld AR Q23R (23~42%), AEARA HR
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Table 5. Patients medical factors Table 6. Surgery related factors
Description No delirium  Delirium StatlSthST Description No delirium Delirium Statlstlci
(p-value) (p-value)
Pretraumatic ambulation 0.005 Delay of surgery (days)  2.51+4.34 2.7148.05 0.88
1 35 (28.93%) 11 (26.83%) Time of operation 64.26+27.25  66.46+24.76 0.65
2 44 (36.36%) 12 (29.27%) (minutes)
3 37 (30.58%) 17 (41.46%) Hemorrhage (g/dl)* 1.48+1.78 1.78+1.44 0.34
4 5 @4.13%) 1 (2.44%) Duration of opiate <0.0001
AIDS 0 0 use (days)
Cerebrovascular disease 26 (21.49%) 11 (26.83%) 0.13 3 114 (94.21%) 22 (53.66%)
Chronic pulmonary disease 13 (10.74%) 5 (12.2%) 0.21 4 5 (4.13%) 10 (24.39%)
Congestive heart failure 3 (2.48%) 0 0.41 5 1 (0.83%) 6 (14.63%)
Connective tissue disease 0 0 6 0 1 (2.44%)
Dementia 9 (7.44%) 11 (26.83%)  0.002 7 1 (0.83%) 1 (2.44%)
Hemiplegia 15 (124%) 6 (14.63%) 0.19 8 0 1 (2.44%)
Leukemia 0 0 Urinary Cx. 13 (13.68%) 1 (3.03%) 0.07
Malignant lymphoma 1 (0.83%) 0 0.75 Pulmonary Cx. 0.004
Myocardial infarct 10 (8.26%) 3 (7.32%) 0.26 Effusion 3 (2.48%) 3 (7.32%)
Peripheral vascular disease 6 (4.96%) 0 0.17 Pneumonia 4 (3.31%) 5 (12.2%)
3 0,
I[)Jll\c/ler discase 4 (331%) 0 8{3); *Decre?ase of hemoglobin after operation, TResults of univariate
Without organ failure 41 (33.88%) 13 (31.71%) analysis.
With organ failure 2 (1.65%) 2 (4.88%)
Liver disease 0.06
Mild 1 (0.83%) 2 (4.88%) Table 7. Results of multivariate test
Mod.to sev.* 3 (248%) 1 (2.44%) —
Renal disease 0.09 Description Odfis 95%‘ confidence  Statistics
Mild 2 (165%) 1 (244%) ratio 1nterval (p—value)
Mod.to sev.* 2 (1.65%) 2 (4488%) Age 1.10 1.02~1.19 0.0146
Malignant solid tumor 13 (10.74%) 5 (12.2%) 0.21 Hematocrit 136 1.13~1.62 0.001
Parkinson disease 2 (1.65%) 0 0.56 Dementia 4.17 1.14~15.15 0.0312
Charlson comorbidity index 0.09 Duration of opiate use ~ 1.19 0.05~30.64  0.0132
0 43 (35.54%) 10 (24.39%) Pulmonary complication  14.49 0.69~33333  0.0032
1 26 (21.49%) 4 (9.76%)
2 22 (18.18%) 11 (26.83%)
3 14 (11.57%) 12 (29.27%)
4 7 (5.79%) 3 (7.32%) Table 8. Prognosis factors
5 5(413%) 1 (2.44%) .
6 3 (2.48%) 0 Description No delirium Delirium Statistics
(p-value)*
7 1 (0.83%) 0
*Moderate fo severe. Results of univariate analvsis Hospital stay (days) 27.98+29.95  44.22+33.86  0.0001
> YSIS- Ambulation at discharge 0.005
Wheel chair 39 (32.23%) 25 (60.98%)
Walker 7 (5.79%) 1 (2.44%)
o2 o= At FAFZo] 5ol BjHe] Hm Wl Crutch 75 (61.98%) 15 (36.59%)
o ¢l e 77kl 2 HY Tow thE 7w *Results of univariate analysis.
$5ol QY A97h B, e ARES Holn Qo
e el 9 Fd F Fad PEITeE AAHE 2 gzEny? wsle] met e AHe] Fastm A%
e Aol SEDIE VIRV ERE L AP E R ERE
el A 7)ol s obd WEs] Wl vle wslel 3 s=Re] Ruldw Wsp} eEd]l FELo]
gk’ e AR AEel e BEe HdE Zlslm opgEde] Rt @olxd] HH o 7)oy
(electroencephalogram)’d ZREHS] H&Fo] AE Ho|l o 312 xusle] HEHow =alvle] BEulg A7
7) wo] i wde] Aukdoln HEolA A5 ol o olgat wo] o3t Maje] AwE M thakeh AE
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