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Quantitative Evaluation of Dysphagia Using Scintigraphy

Seok Gun Park, M.D., Jung Keun Hyun, M.D." and Seong Jae Lee, M.D.!

Departments of Nuclear Medicine and Rehabilitation Medicine’,
Dankook University College of Medicine

Purpose: To evaluate dysphagia objectively and quantitatively, and to clarify the effect of
neck position and viscosity changes in patients with aspiration and laryngeal penetration.
Materials and Methods: We studied 35 patients with dysphagia and 21 normal controls
using videofluoroscopy and scintigraphy. Videofluoroscopy was performed with barium with
three different viscosity, and scintigraphy was done with water, yogurt, and steamed egg
mixed with Tc-99m tin colloid. If aspiration was found during videofluoroscopic examination,
patient’s neck position was changed and study repeated. Videofluoroscopy was analyzed
qualitatively. We calculated 7 quantitative parameters from scintigraphy. According to the
videofluoroscopic findings, we divided patients into 3 subgroups; aspiration, laryngeal pe-
netration, and no-aspiration group. Results: The result of videofluoroscopy revealed that the
most common finding was the delay in triggering pharyngeal swallow. Pharyngeal transit time
(PTT) and pharyngeal swallowing efficiency(PSE) in patients with aspiration were signifi-
cantly different from other groups. After neck position change, aspiration could be reduced in
all of 7 patients, and laryngeal penetration reduced by about 82%. PTT and PSE were also
improved after position change. Aspiration and laryngeal penetration occurred more frequently
in thin liquid swallowing than in thick liquid and solid swallowing. Conclusion: PTT and
PSE were useful for the evaluation of dysphagia. Aspiration and laryngeal penetration could
be reduced when appropriate position assumed. We could decrease the chance of aspiration
by changing the patient diet consistency. Scintigraphy might be useful tool to quantitate and
follow up these changes. (Korean J Nucl Med 1998;32:276-89)
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Fig. 1. The oral, pharyngeal, and esophageal regions

were divided manually

marker.

with the aid of cobalt
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Fig. 2. Time-activity curves of oral, pheryngeal, and esophageal regions are shown.
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Table 1. Patient Profile (Brain Lesions of the
Patients with Dysphagia)

Location of the lesion No. of cases (%)

Rt. Hemisphere 11 (31.4)
Rt. Brainstem 5 (14.3)
Lt. Hemisphere 8 (22.9)
Lt. Brainstem 2 (57
Both Hemisphere 4 (11.4)
Both Brainstem 5 (14.3)
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Table 2. Distribution of Videofluoroscopic Findings in 35 Patients

Group Thin liquid Thick liquid Solid All
Aspiration 9 8 1 9
Severe 6 5 1 6
Mild 3 3 0 3
Laryngeal penetration 13 13 5 13
Non-aspiration 13 13 9 13
Total 35 34 17 35
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Table 3. Abnormalities in Patients with Dysphagia (Videofluoroscopy)

Abnormalities No. of cases
Delayed in triggering pharyngeal swallow 9 (6
Reduced laryngeal closure 3 (3
Delayed in triggering pharyngeal swallow with incomplete laryngeal closure 9 (8)*
Large amount of pharyngeal residue 7 (5)*
No definite abnormality 7 (O*
Total 35 (22)*
* No. of Cases with laryngeal penetration or aspiration at least one consistency
Table 4. Results of Thin Liquid Swallowing in Control and Patient Groups
Groups using videofluoroscopy

Scintigraphic parameters

Control (n=15) No Asp (n=13) LP (n=13) Asp (n=9)
Oral discharge time (sec) 0.40+0.14 0.48+0.20 0.53+0.29 0.85+0.93
Oral swallowing efficiency (%/sec) 206.66+48.64 174.81+63.39 180.02+90.65 151.71+87.97
Oral residue (%) 226441121 2312419.19  2395%1647 22.52+8.10
Pharyngeal transit time (sec) 0.69+0.13 0.814+0.24 0.79£0.31 1.72+1.44*
Pharyngeal swallowing efficiency (%/sec) 143.52+23.68 111.74+29.01 129.60+36.83 82.23+55.03*
Pharyngeal residue (%) 3.46+2.64 12.03+20.13 4.7142.65 15.214+12.78
Duration of cricopharyngeal opening (sec)  0.46+0.10 0.56+0.27 0.49+0.11 0.51+0.16

Values are Mean+SD., * p<0.01 compared with control, no-aspiration and laryngeal penetration groups; No Asp,
Patients without aspiration or laryngeal penetration; LP, Patients with laryngeal penetration at least one
consistency of bolus; Asp, Patients with aspiration at least one consistency of bolus.
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Table 5. Results of Thick Liquid Swallowing in Control and Patient Groups

Groups using videofluoroscopy

Scintigraphic parameters

Control (n=21) No Asp (n=13) LP (n=13) Asp (n=8)
Oral discharge time (sec) 0.44+0.12 0.53+0.35 0.58+0.34 1.39+1.00"
Oral swallowing efficiency (%/sec) 229.1+72.01 204.67+99.06 187.49+82.16 110.16+109.16*
Oral residue (%) 5.65+3.61 17.2949.04 1430+1271  2523+10.691
Pharyngeal transit time (sec) 0.72+0.12 0.75+0.12 0.87+0:33 23142651
Pharyngeal swallowing efficiency (%/sec) 134.65+25.08 117.64+15.96 117.55+37.45 71.114+56.24 '
Pharyngeal residue (%) 5.53+3.78 12.15+13.44 8.56+9.05 25.40+17.67"
Duration of cricopharyngeal opening (sec) 0.4540.08 0.50+0.10 046+0.13 0.49+0.14

Values are Mean+SD., * p<0.05 compared with control, no-aspiration and laryngeal penetration groups; *,
p<0.01 compared with control, no-aspiration and laryngeal penetration groups; No Asp, Patients without
aspiration or laryngeal penetration; LP, Patients with laryngeal penetration at least one consistency of bolus;
Asp, Patients with aspiration at least one consistency of bolus

Table 6. Results of Solid Swallowing in Control and Patient Groups

Groups using videofluoroscopy

Scintigraphic parameters

Control (n=18) . No Asp (n=9) LP (n=5) Asp (n=1)
Oral discharge time (sec) 0.36+0.08 0.56+0.29 0.36+0.04 4.04
Oral swallowing efficiency (%/sec) 225.11+52.68 144.51+95.35 174.63+90.24 "15.03
‘Oral residue (%) 21.17+10.24 35.96+20.92 37.77+30.78 39.28
Pharyngeal transit time (sec) 0.70£0.11 0.76+0.24 0.741+0.17 8.16
Pharyngeal swallowing efficiency (%/sec) 140.17121.64 120.42+35.94 134.36+25.87 *
Pharyngeal residue (%) 4.05+3.24 13.49+19.43 4.58+3.25 *
Duration of cricopharyngeal opening (sec) 0.47£0.10 0.47+0.20 0.53+0.24 *

Values are Mean+SD., * cannot be detected; No Asp, Patients without aspiration or laryngeal penetration; LP,
Patients with laryngeal penetration at least one consistency of bolus; Asp, Patients with aspiration at least one

consistency of bolus.
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Table 9. The Number of Cases of Aspiration or Laryngeal Penetration in Each Consistency (Aspiration and

Laryngeal Penetration Groups)

Thin Liquid Thick liquid Solid
Videofluoroscopic findings
Asp LP Asp LP Asp LP
Aspiration (n=9) 9/9 (100%)  0/9 (0%) /8 (13%) 2/8 25%) 022 0%) 0/2 (0%)

Laryngeal penetration (n=13)

12/13 (92.3%)

1/13 (7.7%) 1/10 (10%)

Asp, Patients with aspiration at least one consistency of bolus; LP, Patients with laryngeal penetration at least

one consistency of bolus

Ed

Table 10. Comparison of Quantitative Parameters in Thin and Thick Liquid (Aspiration and Laryngeal

Penetration Groups)

Parameters (n=19) Thin liquid Thick liquid
Pharyngeal transit time (sec) 1.22+1.09 1.49+1.82
Pharyngeal swallowing efficiency (%/sec) 109.06+51.20 97.68+50.26
Pharyngeal residue (%) 9.20+10.28 15.70£15.08*
Values are Mean£SD., * p<0.01 compared with thin liquid swallowing
4- E===]Neutral position 300+ =3 Neutral position
{23 Changed position Changed position
3 2004
* 3
o v
g 2 T 2
100+

Thin L|qund (n=8) Thick Liquid (n=7)

Fig. 3. The effect of position change on pharyngeal
transit time in patients with aspiration. Phar-
yngeal transit time in thin liquid swallowing
decreased after proper neck position change.

B2 91cK(p<0.03).
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Thin Liquid (n=8) Thick Liquid (n=7)

Fig. 4. The effect of position change on pharyngeal
swallowing efficiency in patients with aspira-
tion. In thin liquid swallowing, the phar-
yngeal swallowing efficiency was increased
significantly after proper position change. (*p
<0.05 compared with neutral position).
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A=A goti it

AFEHA TS FHE NA) AR A S} 7L
Y sEllol A FHY uwle] 1.85+1.4820l14 =}
AE wI3kAT7] Foll 1.2440.7422 FolstA] 4k
HAR ok p<0.05), H BA] FsiAloll= AAEIZ7}
7He3t 7ellol Al 819 ufl 1.4040.63 2004 2}4)
Wl 3 1.81+1. 64%& 574]1:19& GolsiA W3t
814 QEgkek(Fig. 3). At EES FS HA o
Aol Q2] 74.71+53.64% /20N A] ARA S}
2 11046+104.89%/%2 F-olslA] Zrl=Elgle
(p<0.05), = MA) oA}l F29) 71.11+£56.24
%2, A T 8523456.89%/%F Folgt ¥l
35 HolA| Ygith(Fig. 4).

5) EXF20IM  ZAMA Sl Moo mE Fot
(Table 9, 10)

712U FFEATAA vH T4 H3AMY
ol Z1EF Aot FFFUel A 7 Aol v
2} ch2A] Jehidei(Table 9). 71 SF AT E &
< HA| dslAlell 98] BFollA 71 EFlo] P
KW WhHel], ¥ Hx)) dslAlell= 8 % 18lellA] 7]

Slol, 2elol 4 FEF0] BT, TA] o
SRl 28] BFollA] Felo] WxtElA] okgir) &
FEATANE H B edehilols 24 84 F
92.3% o4 FFgelo] BaFgent, B Wlgt 1
b 1 R R aied e o 1 P “5":1’_'3’10\ =g Th

BaFol Aelaez oo AaHel e
F2 7 A E uafe o, ; o Nz ods} wizh
2 ) s} e} QFAe] ookl BaE
©o1(p<0.01), Ql1F-EF ] 7ro] BolA L, elFods)
Hgo] Z7hIE AR Bylow, KO §9)
A= ¢gtri(Table 10).
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o, o] YFA}EES o] &3] 7|1 EFUTH v
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