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THE CORRELATION OF THE INITIAL RATE OF I131 UPTAKE
IN THE THYROID WITH THE CLINICAL EVALUATION OF THYROID FUNCTLON

Earl R, Mlller9 M., D

Univer51ty Hospltal and Sehool of Medlclne
" San Francisco Campus, University of California

October, 1950

- Introduction

| This paper is concernea with the study of the correlatlon of the
rate of uptake of 1131 4p the thyr01d Wlth the cllnlcal evaluation of thyr01d
function as determlned by history, physical examlnat;on and other laboratony
procedures, | |

‘It‘has become conventional to study the concentrétion of 1131 inv
the thyroid as a function of time and to relate this fo the clinicél estimaie
of thyroid function, The max1mum concentratlon and the shape of the con-
centration curve obtalned over a perlod ﬂf several days have been used w1th
clinical and 1aboratony evidence from the study of patlents, to determlne |
the need for definitive treatment of the patlent suspected of hav1ng hyper;
‘bhyro:Ldlsmo These studies are tlmewcgnsumng° At the suggestlon of AV, H.
in the Spring of 1949, an attempt .Was_made to find a single, more qulckly
obtained wvalue froﬁ the»uptake curve thgt might be as usefﬁl a§ £he éntife
uptake cﬁrve invdifferentiating:the normal from the hyperfhyroid pétiénf,
The rate of»pptakévof'IlBl in,the_thyr@id during the interval of a few hours
after its administration to th¢ 7fa§ting>patient, expres;éd as.befdent~per~ |
hourf was tried first, Most data were:collécted ot patients afound 3 to 6
hours after thevadministfation bf the 11310 It was réalizéd‘tﬁat the "%/hi“

has meaning only if it is used asvén average rate of concentration or if the

* wg/hrt is the percent of the total dose of I+3+ collected by the thyroid
during the first few hours after its. administration (2 to 6 hours) divided
by the time between administration and the obﬁervatlono
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conéenﬁratién curve is 1ineérg: It seemed from the study of thé'curves
of concentration a#ailable to us, that these curves were near enough to a
straight line during the early hours to make such an observation have_meaning.
On examination of the data obtained during this sﬁﬁdy,:it was found that,
" because the early part of the uptake curves was not linear, the so-called
n%/nr" was dependent upon the time at which the data were collected, It
might still be a useful single value, if the observations on all patients
werelﬁaken at the saﬁe time after the dose was»éiven,

|  Tﬁe variatibn_of the "%/hf“ with time causea us té restud& the

131 50 the

‘ da‘l';a° iﬁ tﬁis second approach the totél concentration of I
thyroid during the fifst few hours was:plotted against timé for groups of
patients who were normal, who were suffering from diseases other than those
of ”the thjroid,~énd who were suffering from various diseases of the thyroid,
Eveﬂ théugh this approach did not make use of a single value, it uﬁilized
ohly,daté collected within a few hours (up to seven) after the administra-
tion of radiocactive iodiheoA A good correlation.was found between the high
rates of uptake and hyperthyroidism and.between the lbwer rates and absence
of hyperthjroidivab

Selection of Fatients

Patients were acceptedvfrom the Thyroid Clinic, from private phy-
siciané>of the stéffvof the University of California and from certain outside
physicians, In some of thése patients there was a clear-cut clinical estimate
of thyroid function stated by the referring physician at the time of refer-

131 uptake test was used to help the physieian make

ral, In others the I
up his mind‘ébout his estimate of thyroid function, For the purpose of
the present study,‘a careful evaluation of case histories and examinations

was used in making the division of patients into those in whom there was no

4]
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evidence of toxicity and those in whom there was evidence of toxicity, This
was done w1thout recourse to any laboratony i‘lndlngs° Cohsultétion with the
referrlng phys1c1ans at the tlme of selectlon of the cases to be used in

this study also served as an. aid in determ;nlng whether or not‘thelpatlents
were really suffering.frém clinical thvrotoxicoéis at the time of the test-
ing, . It can be sald only that the attempt to make a proper d1v1s1on was as
honest as we could make it under the clrcumstances, and it was made Wlthout A

know1ng the value of the 1131 uptake datan~ These data are taken from thev

131 test only.

- A1l patients who had uptake stﬁdies in the early_houfé after adminij
stration.of 1131 are included in.the réporto These patienté were claésified
in two main groups:and several sub groups:

I. Patients sent to the laboratory for study who were considered

by the refgfring‘physicién not'to have hyperﬁhyroidism:)

a. Non-toxie nodular goiter, ' :
b. Carcinoma of the thyroid with no ev1dence of" hyper-
thyroidism,
¢, Patients sent in because of delayed tocth develop—,
ment but with cllnlcally normal thyroid function,
d. Normal controls,
e, Patients with psychiatric diagnosis and w1th normal
. thyroid function,
f., Acromegaly,
. 8. ? myxedema and hypothyroidism,
h, % colloid goiter,
i, 7 thyroiditis
jo. Non-toxic goiter without nodules,
k. Other.

II, Patients sent to the laboratory with the idea that they
mlght have hyperthyroidism:

a, Agree with dlagn031s of hyperthyr01dlsm and treated
with 1131,

b. Agree with diagnosis of hyperthyroidism and treated
by methods other than administration of IL31, |

¢, Do not agree with diagnesis of hyperthyroidism
but consider euthyroid and not treated,
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d, Not possible to determine whether or not the patient -

has hyperthyroidism with clinical data avallable.
- Patients not treated with radioiodine, ’

éc‘_TOXIC nodular goiter not treated with 1131

B “f,¢ Toxic nodular goiter treated with 1131 }';iﬁ,{;;“ N R

Gf a

o

total of 427 patients studied? 292 had observations during

131

the initial seven hours after the administration of I°, ‘The number of

%ﬁeSe patients who fell into the various sub-groups is shown in Table I. .

b,

Co
d,
€,

-
“h,

k,

je

TABLE T

Group I Group II .
25 ’ a, 71
38 : b, 1w’

9 : c. 4
R5 - ' ' de 11
b e, 3

2 £ 3
5

2

6

6

_10 | o
182 _ 110

- Results of "%/hr“ studies

Table 11 (A and B) shows the results of the “pe:cent-pérmhour"

determinations without respect to the time at which the observations were

made, In some cases the "4/hr" value was obtained at more than one time

during the first seven hours, This accounts for the fact that the number

of observations exceeds the number of cases,
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were distributed within the various patient groups.

o Pen

TABLE IT
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The frequency with which the values of the "%/hr" determinations

g
"%/hr" Ia Ib Ic Id 1Ie If Ig 1Ih Ii 1 Ik  TOTAL
0=1 1 0 . 0 1 1 ) 2 3 -0 8
1 5 8 25 9 1 5 . 1l 2 38
2 4 20 3 13 30 7 4 4 85
3 6 7.2 8 15 1 5 3 3 50
A 3 6- 1 g 15 2 2 2 4. A3
5 2 2 0 [4) 9 0 2 21
6 2 0 1 3 3 0 9
7 3 1 o . 3 2 1 1 1 1 13
8 103 1. 1l 0 1 : 1 VA
9 2 0 ITT 32 T 7
10 1 1 1 1 4
1l 0 ' 0
12 0 1 1 2
13 1 B 1
14 0 0
15 0 1 1
16 0 0
17 1 1
18 0.
19 1 1
20 ¢}
. Rl 0
22 "0
23 .0
2% 0
25 0
26 1 1
27 0 -
28 0
29 0.
30 0
21 0
32 | 1
Observations 31 L6 11 49 87 2 23 6 7 13 15 290
Cases 25 38 9 25 44 2 15 2 6 6 10 182
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fﬁe foregoing data sugéés@Atpat} in general, there is a difference
between the "percent-per-hour" uptake of IlB; in the thyroid of patients
who were éoﬂéidéféd to. have normal thyroid function and those.ﬁho.wefe con-
sidered to be hypérthyroido The data-ére plotted in Fig, 1. If attentién'
is narrowed to (a) the'group who do.pot have goiters and héve normal thyrgid
functicn including the cancer papiegpg;_and (b) the groﬁp who have goiters

and are considered fo have hyperthyroidism, the differences between theSeJ'

_groups are even more strikingc By”so limiting the patiénts to be Eompéréd

to these two general groups9 the ones with the somewhat less certain diagno-
ses were éxcluded° Thése dataﬂarglplotted>on Fig, 2. ‘The reSulﬁé'ﬁere |
nevertheless disappointing in that they did not make a'Sufficientl& shafﬁ"f:
differentiation between the groups,

’Later studies showed“vthat 'the. uptake curvé du_ri‘ng’_the g‘aa.rl'y.,ho‘u}r‘s
is not linear, Therefore; the “%/@r?”is not constant but dépends{upon
the time at which.the uptake is determined, The effeét upbn the :“%/hrﬁ‘:'
of the time at which the uptake is determined can bé seeﬁ in Table III. ;
While»we_afe hot‘at present using the ﬁ%/hp" va1ue,'it is‘uséful if it ;37
compared only with values obtained at a similar time. |

Before the importance of_fhe time for Whigh the ”%/hr" was galcplaf
ted had been appreciated, the ?%/hr?nwas compared with the B,M,RO,;the.3,B;Ib,.
and the maximum upteke in a group of 37 nprmals“and 50 hyperﬁmyréid ﬁa-—,
tients, _Al; individuals fé;;ﬂﬁhom the 4 meagurements wére made at approxi-
mately the same time are included, It can be seen from Fig, 3 that all
the procedures make.girélatiyely good differentiation between_the:normal
and the,hyperfhﬁrpid patientso‘.ln.this particular group‘of'patients.the

"%/t determinatibﬁ_made the sharpest differentiation between the normal

and the'hypérthyroid patients,
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The “%/hr“ calculated from the max1mum values of I uptake

o

obtalned in one normal group (Id) at various tlnes (See Flg° 4)

Hoﬁrs | 1 2 3 4 5 6 7
Maximum percent 11,0 18,0 23,6 27,2 29,6 31,00 32,6
uptake

Meximm "§/hrt 11 9 7.9 6.8 59 . 51 46

UCRL-949

- Because we were not satisfied with the "%/hr" determination,

the following stﬁdies'were_carried out,

131

,Studies of the Concentratidn of T in the Thzroid Dﬁrigg'the First Few

Hours after its Administration

Data from patients cﬁnsidered as normal controls (Id) were p
on a chart, Fig, 4, having'time‘in Hours as the abscissa and percent
as £he 6rdiﬁate; :Single obsefvétions were marked with crosses, ' Whe
thah ohe'dbéervation was avéilable;‘a straight liné'was'drawﬁ betwee

cessive cbservations. A curve was drawn through the highest observ

Totted

uptake

n more .

n suc-

ation

in thé normal group, This curve appears as a heavy line in Fig. 4 through

‘Fig, 15 inclusive and serves as a reminder of the highest observatio

'. in this'particular group of normals,

n' found

Déta from the other groups of patients were plotted’in'a,similar

fashion and are shown in Figs. 5 - 15,

With the eiéeption of patients with non-toxic goiters (I ajh

it can be seen from Figs, 5 through 9 that in 116 out of 118 patiént

Sy -

the uptakes of those in group I fall within the range found in our normal

control group Id (25 cases).
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‘In Flg. lO the data Whlch lie above the heamy line represent the
two cases thought to have 001101d g01ters (Ih) and who dld not manlfest any
clinical ev1dence of thyrotox10051s° These flndlngs are cons1stent W1th
lodine deflclenqy of the thyr01d gland, | | R

o The other cases shown in Flg. 10 are the 6 patlents with non—tox1c
g01ters from group Igol All the data for these cases lie Wlthln the range
of normal | | |

The data from the 25 patlents hav1ng non~tox1c nodular g01ters.lwy
(Ia) are shown in Flg. 11 Observatlon on 5 of these fall above the range
of«ournormals° Speculation about the explanatlon of these findings is
most interesting but is unfortunately unhampered by'the availabilitj of'
cruc1al data. | | |

In Fig. 12 (IIa) and F:Lgo 13 (IIB) are presented data on the 1131

uptake by 89 patlents w1th thyrotoxicosis, The only dlfference between group
IIa and group IIb lies in the method by which the patlents Were treated

.The plan of treatment was made before the patlent was sent for study,' Among
‘ these patients are flve whose flndlngs are clearly in the ran e of our nor-
_mals, One was taklng propylthlour301l at the tlme of the test one patlent
‘had been taklng qnlnldlne in the past one is sald to have shown spontaneous
1mprovement recently, and one patient was treated at one tlme for depre551on
at the Langley Porter Cllnlc° None of these clrcumstanoes is offered as an
explanatlon for the normal findings in these patlents who were belleved to
be hyperthyr01d. It is 1nterest1ng, however, that two of these patlents’
became myxedematous after treatment ’All of the rest of the observatlons
are clearly above the top range of our normals,

o In the group of 6 patlents Wlth tox1c nodular g01ters(II 3 and f)

the observatlons on 3 11e clearly above and those of 3 lie Well w1th1n the
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range of our normals, Flg, 14,: As in the patlents w1th non-tox1c nodular

g01ters, we flnd that those with tox1c nodular g01ters also behave in an -

. AT
,F \v.l&. R

unpredlctable manner in SO far as thls procedure is concernedn
The group of 11 patlents (IId) whose data are shown in Flg. l5 |
were those 1n whom there was no clear estlnate of thyr01d functlon by the
referring physlcian at the time of referral nor could we nahe up‘our:mlnds T
about thelr thyroid status. They were sent to us in order to see Whether
our procedure would help the phys1c1an make up his mlnd about thelr diag-
nosis. The observatﬂons on these were scattered Wlthout apparent pattern.
Nlne of these patients were ultlmately dlsmlssed as euthyr01d In two the
diagnosis of hyperthyr01dlsm was latermmade° Interestlngly, the uptakes
of these two patients were 'notvthe, highest of the 11, but lay in the
middle of the range of this group° v ) | R
The studies reported here suggest that there is a correlatlon be-‘

tween hlgh uptake of 1131

in the thyr01d in the early hours and the presence
of clinical hyperthyr01dlsm in patlents whose thyr01ds do not have nodules.

PIt would be simpler to be able to state the result of the uptake studles

on a patlent as a single value rather than as a curve, It becomes 1mportant

then to find out whether such a s1ngle value 1s as rellable as the entlre

curve for dlfferentlatlng those patients who have hyperthyr01dlsm from o ' ‘7
Ithose who do not, To evaluate the p0351b111ty of 50 u51ng a 31ngle value

the data from the 1131

previously determlned data on certaln normal and hypertkyr01d patlents

uptake curves were re-examined as follows "fhé'
were selected for analysis, The normals included the patlents in groups
Ib,c,d, e, and II c3; the hyperthyr01ds were those of groups II a and
b. The data were taken from F:Lgs_e 4,5,6,7,8, 12 and 13o Those falllng

within the same hour were grouped togeth_er° Where only a S1ngle observa—
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_tion was made on a patient it was accepted as applying to the time

interval 1n which 1t was found Where a line between success1ve
observatlons on the same patlent crosses 1nto e given time 1ntervel the
L

value recorded is that at the midp01nt of the time 1nterva1 i, eO; 1f th

line crosses through the 3 %o 4 hour 1nterval its value was read at 3 5

hours, Then necessary, the line was extrepclated to the midpoint of a

time interval if it entered butndid not reach the midpoint of that inter-
val, The data were plotted as the value of percent uptake against the -
munber of times each particular valge_ocourred within the hour, A similar
plot. was made for each one hour interral from 2 to‘7 hours° The data

for the interval between 3 and 4 hours is shown_in.Fig. 16; this interval
is representative of each of the otherrinrervals, In Table IV an andlysis
of certain data obtaiped fromrtheeeﬂplots is presented, As an illustratioo
of the manner in which this table was essembled note how the following in-
formation for the 3 %o 4 hour interval was obtained from Fig, 16: there

131

were 90 euthyroid patients who had I™™ uptake meesurements made during

the interval between'j and 4 houro efter the adminietration of 1131,
Eighty-nihe of these had uptakes of 27 percenr or less at this interval,
There were 76 patients with hyperthyroidism who were studied at the same
interval and 71 of these had upteakes greater than 27 percent, Five =
(6,6%) of the 76 hjperthyroids had'uptekesrthat lavaithin the limits
of this group of normals,

From Table IV it would appear that for differentiating those pa-
tients who have hyperthyroidism from those who do not, the single value
of the uptake determined at any specified time oetween 2 and 6 hours is

useful, If the interval between the oral administration of the 1131

“and the measurement of uptake is too small, there is danger that variation
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in the rate of absorptlon from the gut Wlll affect the uptake value. It’
should be born in mind that these patlents were fastlng when the 1131” as
glven and that these statements do not apply to the data obtalned from |

patlents w1th nodular or 001101d g01ters. |



Intervél'ih-hburs aftér
Administration of T131 2 - 3

Nﬁmber*of'normal pétients
~ who had observations in .
the interval S 27

| Upper "1imit" of normal
uptakes* in the interval 21%

Number of normals falling - o
above upper limit of normel 0 (0%)

Number of hyperthyroids who
had observations in the -
interval , 54

Number of hyperthyroids with
~uptake below upper limit of
normal - 2(3.7%)

,Upper_limit of uptake of normals
when patients from group Id only
are considered (See Fig.3) ~ = 20,8%

TABLE IV

96”‘
27%
1(1.1%)
76

5(6.6%)

25.4%

308
1(1.3%)
58
3(5.2%)

28.4%

.£65,

30%

0(0%).

54

4(7.4%)

30.3%

52
30%

1(1.9%)
31

3(9.7%)

31.8%

* This limit is arbitrarily selected so that it includes at least 98 percent of the observations,

676-T400

_gtm
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Sumnary. and Conclu31ons

Data were collected on the 1od1ne 131 uptake 1n the thyroid
during'the first seven hours after_its administration to a group of
.patients who were considered clihically to have normal'thyroid function
and to a group who were consideredlto be_suffering_from hyperthyroidism,
An attempt Wasiﬁade to find a single quickly obtained value from the
uptake curve tﬁat might;be as useful as the entire uptake curve in dif-
ferentiating between these groups of__patients° Theraptake as given by
the "%/nrv wasutried first, Iﬁ was calculated by taking the percent of
1131 collected by the thyroid durlng the first few hours and d1v1d1ng it
by the number of hours between the aomlnlstratlon and the observation, _”
It'was as useful in these groups of patients as were the determinations
of the basal metabollc rate, the protelnwbound iodine or the max1mum
uptake of 1131 in the thyroid.

.It was hoped that the "%/hr" would not be too strongly dependent
opon the time at'which the observations were made, However, by study
of the uptake curve up to 7 hours it was found to be markedly dependent.
upon the time at which the~observations were made, As a consequence,
if the value of the "%/hr" is compared only with those teken at similar
times, it is even more useful, Slmllarly9 the absolute value of the
uptake determined at any partlcular time between 2 and 7 hours is oft usev
in differentiating patients with hyperthyr01dlsm from those without hyper—
thyroidism, The result of the tests are unpredlctable in’ patlents with
nodular g01ters and colloid g01ters, R " ‘

Cllnlcal hyperthyr01dlsm 1s generall& con31dered to be a33001ated
with the release of too much thyr01d hormone and/or its too great utlll-

I1_31

zation by the body. Even though uptake in the thyroid has a good
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pbéiiive cofréiétibn'with the clinical estimate of thyroid function, it

measures only one aspect of thyroid funection, and in the sense'fhat if;

does not measurs éither"the'réléase of thyroid hormiohe from the thyrbia‘
| nor itsvutiiization by the body;.it is"notvé'genéral-téSt for hyper- Tl

thyroidism,

" This work was performed under the auspices of the Atomic Energy’

‘Commission,

Information Division |
110-24-50 cg
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The Correlatlon of the Inltlal Rate of 1131 Uptake 1n the Thyr01d Wlth

44
. l
s

the- Cllnlcal Evaluatlon of Thyr01d Functlon, - L " :fi“h':“

Fig. 1 Graph showing the number Q{ypaﬁieets in the normal and hyperthyroid

Fig. 2

Fig., 3

' the thyroid. These data were obtained from the observations

groups having the indieated "%/@;?'uptakes of radioiodine in

made within 7 hours after the administration of the radioiodine,

v

No account was taken of the time for which fhe calculation was

nade,

Graph showing the number of_patients among a restricted group

of normals and hyperthyroids who have the indiceted "%/hf"

~uptake of I'?l in the thyroid. No account is teken of the time -

for which these observations were made, All observations were
mzade within 7 hours after the administration of the radioiodine

to the patient,

Comparison of the results of certain laberatory procedures done

en normal patients and on patients suspected of having hyper-v

thyroidism. The basal metsbolic rates are in percent, the .
protein-bound iodine determinatioﬁs are in micrograms percent;

131 i1 the thyroid is in percent of

the maximum uptake of I
the adminiStered dose, All laboratory procedures méke a good
differentiation hetween the normal and hyperthyrold groups.,

The "%/hr" values, even though cons1dered Wlthout respect for

the time at which the observations were made, provide the

sharpest differentiation betweeﬁthis particular gfoup of hyper-

thyroid and normalﬁpatients.
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Uptake of 1131 in the thyrozd durlng the first 7 hours after

1ts admlnlstxatlon to normal control group Id. The heavy

‘ublacklllne.goes through the highest observatlons in thlS}

group: it will be repeated as a reference line on curves

which follow and is used to remind the reader of the position

of the highest observations in fhis normal group; The

_abscissa labeled "hours" represgnts‘time after the adminis-

tretion of the test dose of radioiodine., 25 patients, 49 obser-

vations,

”Uptake of radioiodine in the thyroid in patients ﬁith'psy*

chiatric diagnoses and clinibgllyvnormal thyroid fraction

" (group Ie) in the first 7 hours after the administrafidn of

Fig. 6

Fig. 7

Fig. 8

the T131, The heavy line represents the highest observations

in the normal control group Id, 44 patients, 87 observations.

Uptake of I*3l in'group Ic, patients with delayed tooth develop-
ment and clinically normal thyroid function. 9 patients, 11

observations,

Uptake of 1331 ip group IIc, pgtients;sent‘for_study with the
diagnosis of hyperthyroidism but considered normal by us, 4 pa-

tients, 6 observations,

‘Uptake of 1131 in group Ib, patients Wlth car01noma of the

thyr01d and cllnlcalLy normal thyr01d functlon. 38 patlents;

46 observatlonsa

Upteke. of I 31 in 23 patlents (32 dbservatlons) of groups

'

If, Ig, 11,
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_.NFlg. 10 Uptake of Il’l-in patients of - groﬁp Th and gfoﬁw Tj. The data
¥ hlch are above thc heavy llnv bﬁlong to the txo cases of

it '4."';1':' o P

001101c g01ter in grouk Ih Tke aata below tne }eavy line

represent the uptakes on 6 patients with non-toxig non-nodular

goiters from group 1j.

121

- Fig. 11 - Uptake of I in patients of gromp Ia. 25 patients, 31 obser-

vations,

Fig. 12 'Uptake of 1131 in patiégts with hyperthyroidisﬁ Wﬁo were . later
treated With'IlBl. Group Ila. val pétients, lZZ,obServatiCné{
It will be observea that the data of 4 uatlcnts lie clehrLy
below the toP range of our normal group Id The rest of the
datallle ‘above this range.‘
Fig;‘lB Uptake‘of 1131 in ?atients with hyperthyroidism who were later
- treated by methods other then the administrﬁtion oﬁ'IlBl,_?In

© this group one of the observations lies clearly below the top

. levelvof_the range of our normal contrbllgroup-ld{
‘Fig. 14 TUptake .of 1131 4p pat;enis with toxic nodular;goi@efs.~ Group.
Ile. 3 patiehts, 5 dbservatioﬁs. -Group:IIf.'B patienfé, 6
.i observa£ions. vThe date from this gfbvpbare scattered abb%é

~ ‘and below the top range of our normal‘control'gréup 1d..

- Fig, 15 Uptéke of 1331 in patients in whom the-clinical di&gnOSiS'of
hyperthyroidism wes in doubt even after complete study of the .
patient. Group IId, 11 patlents, 15 obscrvatlons. As would be’

expected in- this group the data are scatter cd in the top range
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of our normal group., Nine of these were dismissed ultimately -
as euthyroid, Two, whose data lie at the top renge of normal, .
ultimately showed clear evidence 6f'hyperthyroidism and were

treated with TioL,

This graph made between the 3rd and 4th hours, after administra-

tion of -

, presents observations on a group of normal and
hypefthyroid pafients. It shows the number of times any parti-
cular value of the percent uptaké of 1131 in the fhyroid.was
found, Of the 90 normal patients, 89 (or 98.8 percent) had an
uptake of-é7 percent or less.  Of the 76 patients with hyper-
thyroidism who had data at this time there were»%l who had:ﬁp-
takes greater than 27 percent, 6.6 percent of the 76:hyperthy-
roids had uptakes that lay within the limits of normalfdf this-

group.
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