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ABSTRACT

This study was performed to investigate the nutritional status of neurosurgical tube-fed
patients. The objective of this study was to improve the nutrition management of tube-fed
patients. The current practices of tube feeding and enteral nutrition formulas for 95 patents in
the hospital were e¢xamined by reviewing patients’ charts, and interviewing patients, nurses and
their family members. The results are summarized as follows ; 57.9% of patients that received
the formula showed a decrease in mental status. Among the subjects, 55.7% had nervous
system diseases due to old age. Most of the tube-fed patients were hospitalized in the
emergency room and while hospitalized, the status of their respiratory organ was abnormal.
The method of tube-feeding was by Bolus injection and the type of the tube was a 16Fr size
silicone tube. The amount of the injecton per day while tube-feeding was on average 1424kcal
for men and 1322kcal for women and the calories per day ranged from 1000 - 1500kcal(50.
5%). The injection volume averaged 332.7ml and 45% of patients reccived more than 300ml
per injection. The tube feeding intake rate was 127.9ml/min with 50% of subjects in the range
of 50-100ml/min and 10% at 200ml/min. The longer the hospitalization, the older age,
coma status, and the higher tube feeding rate, the more decreased were the biochemical
parameters. (Korean J Community Nutrition 3(3) - 430~439, 1998)

KEY WORDS : neurosurgical tube-fed patients - patients chart - nutriion management - tube
feeding intake rate - biochemical parameters.
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Table 1. General characteristics of subjects N(%)
A Age <20 20-29 30-39 40-49 50-~-59 60-69 70<
8¢ 10(10.5) 11(11.5) 5( 5.3) 10(10.5) 21(22.1) 19(20.0) 19(20.0)
s Male 8( 8.4) 7(7.4) 5( 5.3) 7( 7.4) 8( 84 20 2.1) 12(12.6)
& Female 2(2.1) 4 4.1) 0( 0.0 3(3.0) 13(13.7) 17(17.9) 7(7.4)
Duration of Week <lweek 2week 3week 4week Sweek 6week 8week
tube feeding 20(21.1) 31(32.6) 9( 9.5) 8( 8.4) 13(13.7) 3(3.2) 11(11.6)
. . Group *group 1 group 2 group 3 group 4 group 5
Dignosis
53(55.7) 30(31.5) 4( 4.2) 3(3.2) 5(53)
State Coma Semicoma  Stporous  Confusion Drowsiness Alert
Mental state
2(2.1) 12(12.6) 19(20.0) 5(5.3) 17(17.9) 40.(42.1)
Classification of Discharge Normal Signouts Deaths Other
discharge 77(81.1) 5( 5.3) 11(11.6) 2(2.)

*group 1=old age disease(sponatneous cerebral infarction els)
group 2 =traumal(traugnatic intracerebral hemorrhage epidural & subduralhematomay)

group 3=palsy(facial & bulbar palsy)
group 4=cancer (lymphoma esophageal ca els)

group 5=other disease(drugs in toxication renal failure, infection disease)
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19 & Fof 932 50.5%7}F 1,000~1,500kcald 3t
36.8%7F 1,500~2,000kcal¥t} 13] T35 300~
400mlo] 32.6%Z 71 Bter 13) Fojskel gFe
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Table 2. Characteristics of tube used for tube feeding in serveral studies

Material Size

Our study

Han's (1992) study

Silicone (100%)
Rubber (19.8%)

16Fr. (child : 10-12Fr)

16 - 18Fr.

Polyvinyl chloride (75%)

Rubber (95%)
Silicone (5%)

Park’s (1989) study

16~ 18Fr.

Silicone (73.5%)
Polyvinyl chioride (26.5%)
Silicone (79.3%)

Youn, Kim's (1996) study

16 — 18Fr. (child : 12-14Fr)

Youn et al (1993) study Rubber (20.7%) 16 - 18Fr.
Shils et al (1994) Polyurethane or silicone 5—16Fr.
Table 3. Daily feeding volume and volume per feeding N=95
Calories/day No(%) Volume per feeding(mi) No(%)
500< ~ <1000 2(2.1) <200 500<
1000< ~ <1500 48(50.5) 200< ~ <300 19(20)
1500< ~ <2000 35(36.8) 300< ~ <400 14(14.7)
2000< ~ <2500 10(10.5) 400< ~ <500 31(32.6)
22(23.1) 9( 9.5)
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Bl gL} 8ol i), AALEAH(139ml/min) = H]
AALEAH(120.6ml/min) 2ot Fojgo] En FAFE
ERATHAAIEAL 1725ml/day, BlAAERE 1413ml/
day). 49& A834 A =48 FARF4 g4
2}e] zlol= & 4 g1 THTable 5).

Table 4. Rate of infusion by route of formula delivery

N=20
Rate(ml/min) No(%)
50<~ <100 10(50)
100< ~ <200 6(30)
200< ~ <300 2(10)
300< ~ <400 1(10)
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Table 6. Comparison of nutrients in commercial formula
and blenderized formula

Table 5. Comparison of tube feeding status of diarrhea

group and non-diarrhea group N=20
Diarrhea group Nnog;g:ja;rhea
Mean +SD Mean+SD
Rate of infusion(ml/min) 139+18.2 120.6+15.4
Daily feeding volume 1,725 +250 14134173
(mi/day)
Commercial formula 6
Blenderized formula 6

Nutrients fofrm;?:)céil) fo?rI::ﬂg gggﬂ)
Calorie(kcal) 100.0 100
Carbohydrate(g) 16.25 16.87
Protein(g) 3.75 5.6
Fat(g) 2.22 1.12
Vitamin A(IU) 134 183
Vitamin B,(mg) 0.09 0.06
Vitamin B,(mg) on 0.08
Vitamin B,(mg) 0.15 0.06
Vitamin C(mg) 4.0 4.0
Vitamin D(IU) 134 50
Vitamin E(IU) 2.0 0.4
Vitamin B,(pg) 0.2 0.5
Nicotinic acid(mg) 12 -
Biotin(ug) 20 -
Folic acid(ug) 26.7 -
Pantothenic acid(mg) 0.67 05
Calcium(mg) 533 28.25
limg) 1 0.21
Na(mg) 51.36 24.55
K(mg) 55.72 58.12
Mg(mg) 2233 8.0
P(mg) 533 97.8
Fe(mg) 0.66 -

MCT oil(g) 0.39 -
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kcal
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1500 ~ <2000 -
%ZZ Female ,
10005 ~ <1500 _EE Male i
l
500= ~ <1000
30N :
Fig. 1. Total calories received by patients per day.
Table 7. Comparison of biochemical observation by daily calorie intake N=95
Variables <1000(kcal)(N=2) 1000 < ~1500(N=44) 1500 < ~<2000(N=35) >2000(N=14)
Total protein(g/dl) 5.95+0.45 6.39+0.91 6.35+1.07 6.80+0.84
Albumin(g/dl) 3.404+0.60 3.75+0.75 3.62+0.81 3.88+0.78
Hb(g/d}) 9.651+0.25 12.01£1.87 12.08+2.05 13.41£2.06
Ht(%) 29.85+0.85 34.78+6.99 36.25+6.05 39.03x5.27
Table 8. Comparison of status of nutritional support between two groups different in serum albumin level N=95

Variables

Normal(>3.5g/dl)

Malnutrition(<3.5g/dl)

Supplied calorie/day(kcal/day)
Supplied protein/day(g/day)
Required calorie/day(kcal/day)***

1564(81.77%)*
77(16.10%)**
1913.5

1619(83.78%)
74.8(15.49%)
19324

*Percentage of supplied calorie/Required calorie
**Percentage of supplied protein/Required calorie
**RC=BEEX1.2x1.2-1.35
7} 1322kcal 2 ZAEAET Fig. 1914 B nie} 7ho]
1000<~<1500kcalE F8¢E #xle @2 219
(22.1%) 2 2778(28.4%)°] L 1500<~ <2000kcal&
TEEE §AE @R 199(20.0%) <A 169 (16.8%)
At
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Table 10. Correlation coefficients of blood parameters
with age, tube feeding duration, mental state,
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Table 12. Comparison of biochemical parameters of tube
feeding patients with trauma between the first
day of hospitalization and after tube feeding

and tube feeding rate
' Duration Mental Tu-‘
Variables Age  of tubefe- befeeding
eding state rate
GOT -0.729 -0.705 -0.671 -05
GPT -0.970* -0.023 -0630 -05
Total protein  -0.725 -0.785 0.760 0.878*
Albumin -0.760 -0.765 0.853* 0.937*
BUN 0.725 -0809* -0.286 -0.6
Creatinine -0.095 0.281 -0.606 -0.5
Hb -0.506 -0.643 0.720 0.322
Ht 0.056 0.568 0.726 0.558

*significant at p=0.05

Table 11. Comparison of biochemical perameters of tube
feeding patients with old age disease between
the start of hospitalization and after tube fe-

N=13
The first day of After tube
Variables hospitalization feeding
(Mean+SD) (Mean=+SD)
GOT({UN 70.6 1 68.5 32.7 £16.0*
GPT(IUN) 384 +33.8 42.1+28.2
Total protein(g%) 62+ 10 59+ 05
Serum albumin(g%) 38+ 08 50+ 6.4
BUN(mg%) 151+ 4.0 127+ 5.2
Creatinine(mg%) 09+ 0.2 08+ 04
Hemoglobin(g/dl)
(Male) 109+ 19 M7+ 17
(Female) 126+ 09 109+ 1.8
Hematocrit{%)
(Male) 321+ 53 351+ 53
(Female) 374+ 25 225+ 5.*

eding N=29
The first day of After tube
Variables hospitalization feeding
(Mean+SD) (Mean +SD)
GOT(HUM 421+ 37.7 429+336
GPT(IU/M 50.8 +108.3 40.8 +38.0
Total protein(g%) 71+ 1.1 6.0+ 0.7*
Serum albumin(g%) 43+ 08 3.4+ 09*
BUN(mg%) 161+ 6.1 19.4+£10.6
Creatinine(mg%) 09+ 05 1.4+ 2.2
Hemoglobin(g/dl)
(Male) 136+ 21 124+ 1.8
(Female) 128+ 13 11.7+£ 15
Hematocrit(%)
(Male) 402+ 6.1 372+ 49
(Female) 380+ 441 351+ 46

*Significant at p=0.05

4 Tl g Ax0E 2y Fogds €39
27, FuiEIREX], RNl FRgA Fog
o] #&FE QA 7} gold YPFEHE 4%
Aty & 5 A

wtx Aol BEFE, o4 A7t Ev|dsE
#FY 717o] 242 A¥dHE Yo Bowman
& Rpsenberg(1982)& 654 ol =215¢] JUYAH
A7t gola 23 dte] B o] A st
oo ol dzol I3t wat 43 2 F+ 59
Ag)7)s 2 A dixte wglE Yepds 2492
Atg €t

Table 102 €3, @74 713, 24 4, 54§

*Significant at p=0.05

o] et ojd FAAAE FHAEAE AR A
Folo},

AR ZEEA 710e] BANM F1TH F5 F
FEgEet BAHE 14 5ol S(-)9 FudA
€ e, 94 e F2H2HE, GOT.
GPT, Ca 5 97} @50l &(-)9] ZHBAE e
oo Foig2 Wy FY, GOT, GPT, BUN, Z#o}E
de AT BE FFo] F(+) FUAAE Ve
At

mtA A, ZEFA 7IRE A4 A, Foge] 3
e 3] dFH vAE A2 Yehtn H
T 83 SFLHE AdE] A8 e 7
o Fol&d 2 FEFo] Yol YYTIEFE ©
2 ZEEA 7I7e] ZojAHA gFert s F
A=F ot

6. JUIN W - ¥ FYVH

ZEFA @A) ddzr|et ARFY Fo g
A3l A3 AAz e JFYHE vlws)
Boch 9579 AT Y Be Auel =914 A%
2} 5393 A7 A g} 3498 FA eHg

w4 AgAE F uas) g4 2R g
Z7] Bot ABFA T f9H08 7 (a=0.05)3}
of JoFdeirt o3te AnE Byt JRI2Y 3§

shEagEx FAE 49 27] Bt 4eY F 2



438 - A o stel 9T FRFA BAbe] QA Y Ao} R B¢ A7

319 tH(Table 11).

E59(1994) < H BT 829 JFEs 347
5 ¥ ARBAE 2o FAFH ez P
AMEE A Aog pusigoy B d7oi »
A4 AEAY] JFdHE ARIFAFAE AXMHR
B3ttt ol =R19) E4d Hedy dFolzty &
Hot

el o3 AAFA £doz FAFAZ A B &
2ol QoM e F dl AL ok A4aFa 8 g7
< F7kske A%E JeEhidey foAe gieh 2
ey AutEIZEXE &7t fosiA wolH -2
& 4 AtHTable 12).

W5)F(1993) = A8 E aad gapgine s
OE 7|85 AbololXe 7| A RE 3BE 39 7
2F vehlied ojdz 7|ole} g diAdEIE 1}
ERE, o8 7RIsle FFHE ¥ dux 2Ax
A= A3HA 717 Rechn sho).

William Currei & Amold Luterman(1978)& 41
A 2¥0] 3E FRF YagPe FFo| UuE
=2 oW AF 74, HY7)T A4, A F AE,
AXF A8 5 dod + oty Busigch

oo 2 AE

€ A7 g2 A3 HHE dotry] A8l of
TAW PEY A7) JdE A 9579 o 77)
EFE ZABIL TAY WA S e BEAL BE
AR AT AEE T3l AR E Helsle] gyt
B, 7o #38%, Sy, T 2 Asety
Al o8 FLIHNE AL BA 5o oheat 22 2
g 2.

D % 95939 #Ah= d3t 499, o2} 4639 Ao
2 FXHo| 50t ole] 62.1%Att. o4jo] Hatg
Bele] @217} 57.9%0l3 A E7} 42.1%%. 7
g 82 55.7%71 =04 Z@el o7 Aoln o
ol 2 Aol 31.5% A AuF A AlYrIzte
2o M Ao 167U X E O HAA Fe= A
3 E o] 81.3% %

2) B oM AMRE FHY AAL BF HFE
AL 7749 F7]E 16FrE §Y3An Lol 3¢
T7L 10~12Frs AH8to} 5o Axrt F57o)
Faglol dEHY A A7) AHEEkT YA

3) TP A oY (Bolust) o2 T
I BE Fo4EL 127.9ml/min0l Foj&o] 50~
100ml/min?! #27} 50% %o 18] FoFe F7
332.7mle] Ao}

4) TR T FYEZTol 14 e ¥F9 83.
18%% SHBIAL 74.8g9 @A I 4
FEE 81.77%E T3 AL T7ge) @A g FF3}
TAReH 19 A Ze] 22 JeLd5E PEHt
FEeT. a2y Aol BEFE AAFA7INel
AFE JAQHsL ENESE RS wESE
YL B, FIFTFOl B Fogol
FETE LI FEa.

olde] AiE £ o FBFH B FYFFL ¢
Aol 54, 42992, 87FE 1A 41 §9
T, Holago] dgH o2 HAIHE Bo| AUt

€ ZAIME FASES AURA w2n FaF
A712ke0] Zojel| wE JFEFE] AAo]
Eing gate] 3 JuE nad Hde Ty
R 2] A9 o g2e] e F 3] Hrtst
o FEHEN FYFYS IS et B
W-E 2] Eo] o]Fojd Roz Algdr) 1B ¥
AANE YA st FLTITHE FAe] Yo P
D5 £ YRS ALt Fo4LE 2P P70
9 LT E FEIHE F3tA st FHe
3E S22 wEA ¥ £ AEF FAF BEE A
AMatojof A}

BOEd

HO

Afel - AW - A5 oW S - ey - B4
A (1988) : A gL 2 o] U ¥ i, o
3zt er3) 2] 35 : 669-675

chabd oFAH21(1994) © dAbdFae] AWM : 244257

uH e <5(1989) : AR Babe] FSAY Yrlol BY A7
SEREELEE DRSS

W) 8] F(1994) : A case study nutritional support the trauma
patieant. o §<d oFA} 3 f ¥ 79] 24F pp.122-129

A&7 (1992) : BALE A’ Fokbelo] A, Aoz
AR AR o ALE] ARl c 713

A5F - ol$71(1999) : F8AA Jug FAF AR
A FIeE VAo JPYdst Al FF 2
FAgd B AAbiAe B A7 VFAPA F
=34 : 301-316

E5901999) : ATFAGALS Fofde Hobeh P A
Tl . AGRHT T HAlgeE



59 AA0199%) - ATHFA B odoke Hrist
FRREA Foio] e Y AT ¥FYFYVH
8.3 2] 25(5) : 855-864

FoiA - AUA - =g - 04 2(1993) : A BAHY
A zAb ke kA A =ehai A ¢ 110-122

oldd - A - AMT - H gk - AFAAH(1986) - ¥
A el =" o) Ao A3 o F e A 31(4)
1 497-508

olFE - s - A - T4 - Hr1£(1999) - AA Y
2} fatell A A@AFA o2 Y AAts A4 =H
Hole Apg- EFula A Abs A A
: 256-273

FHul4 - A (1995) 1 LA 10 4 SR gk
eio} okl Aefol B 7. At e
1(1) : 21-30

A M (1992) - LGk opzhelivI A A

37 3)(1992) : W A<l BAe] ARFA N I I #
Fo o e/:3].7) 25(7) : 668-683

$743) - =235 - APAH1993) : AFFA FFA9 Az
AbFstol Aol wAE FrE FY 2§ X0
ol Xz A g ¢y 948 7] 26(6) 1 793-803

5 (1987) - Y Qw4 FA ARG L
EEEERLERE

ASPEN Board of directors(1987) : Guidelines for the use of
enteral nutrition in the adult patients. JPEN 11 : 435439

Bowman BB, Rosenberg IH(1982) : Assessment of the nu-
tritional status of the elderly. Am J Clin Nut 35 : 1142

Edwin ], Jitendra R, Sohrab Mobarhan, Maureen Clapper

whed 3 . o}zé_g_' - 439

- -

(1986) : Effect of enteral formula infusion rate, osmolal-
ity and chemical composition upon clinical tolerance
and carbohydrate absorption in normal subjects. JPEN
10 : 588-590

Harison D, Willcutts MD(1979) : The challenge of malnutri-
tion in community medicine. Cutter Medical pp.7-13

Heitkemper MM, Hanson RI, Hansen BC(1978) : Effect of
rate and volume of tube feeding in normal human
subjects. Cmm Nurs Res 10 : 71-89

Peggi A, Gregg settle, Shelley Rerlmutter, Paul L, Gray A,
Roland H(1991) : Tube feeding related diarrhe in a-
cutely ill patients. JPEN 15 : 277-280

Roland L, Wiensier RL, Edie M, Hunker EM, Carlos L,
Krumdie Ck, Butterworth CE(1979) : A prospective
evaluation of general medical patients during the
course of hospitalization. Am J Clin Nutr 32 : 418426

Rombeau JL, Caldwell MD(1990) : Enteral and tube fe-
eding. Clinical nutrition 2nd ed. WB Saunders Com-
pany. Philadelphia

Shils ME, Olson Ja, Moshe 5(1994) : Modern Nutrition in
Health and Disease : 1417-1419, 1492

Shronts EP(1986) : Nutrition sdpport dietetics. ASPEN

Walike BC, Padilla G, Bergstrom N, Hanson RL, Kubo W,
Grant M, Wong HL(1975) : Patieant problems related
to tube feeding. Commun Nurs Res 7 : 89-112

William Carreri, Arnold Lateronan(1978) : Nutritional sup-
port of the burned patient. Surgrcal Clionics of Narth
Amneaica 58(6) : 1151-1156



