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INTHODUCTION 

Postoperative changes in the positions of the mandible and the up1)er frag- 
ments after bilateral osteotoniy of the ramus mantlibulae in the treatment 
of mandibular protrusion have been reported (e.g. Gelkernann, 1935; 
Kfassmund, 1935; Lindemann, 1936; Kazanjian, 1932, 1936, 1941 ; Thourkn, 
1935, 1945; Bruhn, 1939; Hogeniari, 1951; Lysell, Nyquist & Oberg 1960; 
Fromm, Nordh, Ji- NordstrBm, 1962 qf. also the review by Hogeman, 1951 
p. 32). Already Babcock (1909), the originator of the hilateral horizontal 
osteotomy of the ramus mantlibulae, noticed that othe chief difficulty in 
the after-treatment is tlie tendency of the chin to d r o p .  However, very 
few systematic follow-up examinations have been published. The positional 
changes which have heen reported are niainly restricted to a forward-upward 
movement of the upper fragments arid a forward-downward movement of 
the mandible resulting in a recidivation tendency and an open bite anteriorly. 

The purpose of the present investigation was to study the niagnitude and 
direction of the positional changes of tlie mandible after surgical correction 
of niandibular protrusion. 

Bilateral horizontal osteotoiiiy of the ramus was nsed. The patient inaterial 
(Fig. 1) was divided into two groups: 

Receivcd for puhlication, June 15, 1970. 
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Fig. 1. The age and SCX of the patients analyzcd in this study and treated for mandibular 
protrusion by horizontal osteotoiny of the rami and intermaxillary fixation by means of cap- 

splints. 

A. Patients operated by external approach according to Babcock. 
B. Patients operated by intraoral approach according to Stenstr6m. 

A. PATIENTS OPERATED AD MODUM BABCOCK 

MATERIAL AND METHODS 

Of the patients referred to the Scliool of Dentistry at  UnleH University for 
surgical correction of mandibular protrusion (Angle Class I11 cases) during 
the period 1958-- 1966, forty-five “ere includetl in the present investigation. 
Only those patients who had been operated ad modum Babcock and in 
whom cap-splints had been used for intermaxillary fixation were considered. 

A bilateral horizontal osteotomy of the rarnus mandibular was performed 
between lingula and incisura mandibulae (notch) through an extraoral 
approach and a retroposition of the mandible into a predetermined position. 
Interinaxillary fixation by cap-splinls cemented on the teeth MYIS maintained 
for a period of nine or ten weeks of consolidation. 
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Cephalometric roentgenograms for analysis of postoperative movements 
of the mandible were taken in a cephalostat with a straight lateral projection. 
The central ray wai directed through the external meatuses and perpendicular 
to the sagittal plane of the head and to the film. 

The focus-film distance was 155 cin and the distance between the film 
antl the median plane of the head was 18 cm. Cephalograms were taken in 
intercuspal position at the folloi+ing time intervals: 

2-3 weeks before operation, referred to in this study as 
occasion 1 

week after operation, referred to in this study as 
occasion 2 

weeks after operatiori, referred to in this study as 

1 

9 
occasion ,? 

year after operation, referred to in this study as 
occasion 4 

1-1 '/iL year after operation, referred to in this study as 
occasion 5 

2 % years after operation, referred to in this study 
as occasion 6 

For sonie patients, one or two cephalograrns were missing. Therefore, in 
Table I and in Figs. 4 and 5 the various values given are not in all cases 
hased on exactly forty-five patients. 

The following anatomical landmarks were identified on the cephalograms 
and labelled with a needle hole to be used in the cephalometric analysis 
(see Fig. 2) : 

Sella (S) - the centre of tlie sella turcica. 
Nasion (N) - the most anterior point of the frontonasal suture. 

Gnathion (I) - The lowest point of the mandibular symphysis. 
Gonion (11) - the lowTest point of the mandible in the angular area to 

which a tangent could be drawn from the gnathion; in 
cases of double contours of the lower borders in the 
cephalograms, the point (11) was identified as half the 
distance on the line between the corresponding points 
of the right antl left side of the mandible (see Fig. 2). 
The distance between I and I1 obtained on the pre- 
operative cephalogram was then used for identification 
of point I1 on all the subsequent postoperative ceplialo- 
grams. 
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Articiilare (111) - the intersection between the bone vontonr of the 
and tlie posterior contour of tlie external cranial b 

condyle process. 

All the nieasiirenients u-ere performet1 tlirectly oil I lie cephalograrns. 
Tracings of the posterior hortler of the ranius and the lower border of the 
corpus were made on semi-transparcrit paper from the cephalograms. One 
of the investigators made all the iclentifications of the anatomical landninrhs 
under discussion and perfornied all nieasiirenients and tracings. 

On each cephalogram the points I, 11 antl 111 were recorded as coordinates 
in a coordinate system with the line S-N as abscissa and the p i n t  N as origo. 
1 he coordinates were measiirecl with a ~nillinietre grit1 (Aristo 4830) to the 
nearest half millimetre. 

Errors in the cephalographic analy have I)eeri st iitlietl arid  discnssetl hy 
Lysrll, Nyquist &- &erg (1960) ant1 Carlssori (1967). 

All the values obtained were transferred to data processing cards u-hich 
were treated in an IRM 1620 comlniter system with an IBM 1627 plotting 
machine. 

r 7  

1tESU LTS 

The mean ~ralues ant1 staritlard dcviations of the coordinates (X and Y) for 
the points 1, I1 and 111 (cf. Fig. 2) at tlie various examinations (occasions 
1-6) for roentgen cephalometry are listed in Tahle 1. 

The mean value for the distance of the retroposition of the mandible at 
the operation was 13.5 mrti for point I antl 13.0 mm for Ijoint 11, an almost 
parallel recession, as can be seen in Fig. 4. 

During the period of intermaxillary fixation (occasions 2-3) point 1 
moved about 4 min arid point I1 about 7 mm. The postfisational movements 
of the angulns, point 11, (occasions 4--6) were less than 5 mm. In  half tlie 
cases a postfixational lengthening of tlie rami was olmrvetl .  After 1-- 1 '/z 
years the niaridible seemed to have reached a stablc position. The actual 
two-dimensional movements of the line Iietween tlie points I and I1 for some 
patients are graphically represented in Fig. 3 as plotted by the coniputer. 
In Fig. 4 the mean values are presented for the various occasions. The posi- 
tions of the points I and I1 at the 6 occasions can also he seen in Fig. 5. 

As can he seen in Table I and in Figs. 3, 4 and 5 there are pronounced 
niovements of the mandible during the intermaxillary fixation period (occa- 
sions 2-3). The directions of the movements of points I and 11 are graphi- 
cally recorded in Fig. 5, where the mean values of X and '1' coordinates have 
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Fig. 2. Srhrmatic tracing from a cephalogram showing the three points anal!zvd. Point 1 
~ gnathion, point I1 gonion and point 111 ~ articularc. 

Table 1. 
Mean values ( M )  and rorresponding Ftandard deviations (XU.) Jor the coordinateP ( Y  
and Y )  of the points I ,  11, Ill (Fig. 2,)  before ( I )  and at imrious postoperative perlods 
(2-6). The values are expressed in mrn und indicate the distances from the points Gn (I), 
Go (It) and Ar (III) to the line S-N (ihe Y coordinate) and to the line through Nperpen- 

dirular to S-N (the Y coordinate) 
~~~ ~~ ~ 

Occasion Point I Point I1 Point I l l  
X Y X Y x k 

I’M 

2 M  

3 hl 

4 M  

S M  

6 If 

S. D. 

S.D. 

S.D. 

S.D. 

S.D. 

S.D. 

12.7 128.4 
15 14 
26.2 120.7 
22 20 

18 15 
26.6 129.0 
22 17 
25.3 127.3 
15 14 
25.4 127.1 
18 15 

29.2 128.8 

____ 

71.7 
12 

15 
81.3 
1 3 
80.4 
15 
79.1 
11 
79.7 
13 

84.7 

~~ 

85.5 
10 
84.4 
17 
78.8 
13 
70.5 
17 
78.7 
13 
78.9 
14 

1B.6 28.4 
8 5 

89.8 28.4 
12 6 
86.H 28.0 
10 3 

tB.5 28.8 
10 7 
87.11 27.7 
9 3 

88.2 28.0 
9 6 
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?RTIENT 5 

1 
PRTIENT 59 

1Jig. 3.[Coinputrr recordings of the position of the line between point I and point II before and 
at varions times after operation for four patients. The key to the lines is presented in Fig. 4. 

POINT I1 

\ 

POINT I1 POINT I1 

POINT I POINT I POINT I 

I 4 

2 5 

3 6 

-~ 
-~ 

Fig. 4. The positions of the loNer border of corpus mandibulae (points I and 11) bcforr opera- 
tion (1) and at various times postoperatively ( 2 4 ) .  Thr  dotted line (6) thus indicates the 
final position of corpus mandibulae. The mean values of the coordinates X and Y in respect 
to the S-N line (X) and a line perpendicular to S-N through N (Y) are given (cJ Table 1). 
The left diagram shows the positions at  the three occasions 1, 2, and 6, in the middle 2 and 3, 

and to the right 3, 4, and 5. 
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8 7 3 2 1 
X 1  1 

1" 
Y 

Fig. 5. The niran of the positions of the points I and I1 at thc various times of analysis 
(occasions 1--6). 

P A T I E N T  39 P A T I E N T  59 

1' 

P R T I E N T  70 

X 
PRTIENT 65 

1 

Fig. 6. Computer recordings of the positlon o f t h e  line hetwrrn point 1 and point 11  at ont' 
week after (2) and at nine weeks after the operation (3), i.e. the positional change? of thc 
mandible during the period of internlaxillary fixation. 'The kcy to the lines is presentml in 

Fig. 4. 
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% I ,  I? la 5-1 

s ,  I, s 1  sp I - I  

. 'Iracing~ of thr postc:rior contour of thv ranius and thc loner kiordrr of thr corpws 
( 1 )  and a t  onc week (2); nine weeks (3) and 1 ycars (6)  aftcr the operation. S indiratrs 

thc position of thc ccntre of the srlla turcira. 

I)eeri ~)lotte(l. 'Hie nio\ einent is a rotation through aii axis located between 
the tao lwirits I and 11. The location of t l i i i  rotation axii vx ies  considerably 

lo cdse, from the kicinity of the 1)oint 1 to  a region close to  point 
11, ah can lie see11 111 Fig. 6. In general, the angle hctMeeri the lmcs S-N a i d  
Go-Gn i n c r c ~ ~ t ~ t l  6". 

Tlic. tno\.einerits of [mint 111 (articulare, 'it the liosterior border of the 
upper fragnients) ran I)e seeii in Tablr 1. During the irrniic~l~ilizatioii period 
(occasions 2-3) this point moved about 3 inn1 in a n  anterior tlirec*tioti, ~ l i i c l i  
indicated tliat this fragnieiit rotated during thii Iieriotl. Suhiequent cephalo- 
grams did riot slion any iignificant lioiitiorial ch'inge+ of this point. 

Tracings of the posterior cwntour of tlic r'inius m d  tlic lower border of 
the  corpiii representing occaiictns 1, 2, 3 and 6 <ire compiled for a randondy 
ielected iarnple of the patients in Fig. 7. Thc rotation of ihe tipper fragment 
found in Table 1 h d s  confirmed in the tracings. Where this fragment over- 
bpped the rmiiii in the osteotorny region, roentgeriograins obtained 11) 
fioiterior-ariterior projwtiorii revealed t l u t  the upper fragnierits in all caws 

\\ere located lateral to the loaer fragnierit. 
After complete conioliclatioii, t h e  1)oiterior l)or(Ier of the r m i w  was 

( ur\eiI in moit c a w s .  



POSITIONAL CII-\\IC,ES OF TIIE MANDIBLE 4FTk.H SURGICAI. CORRECTION 131 

DISCUSS I 0  R 

In the present stuily, stabilization of the mandible in its new position seems 
to  occur 1-1 X years postoperatively. 

Definite positional changes of I lie mantli1)le and of the upper fragments 
orrurred after operatioii. The most 1)ronouiiced changes were seen during 
the intermaxillary fixation period. 

Ohviously, the muscle activities raiiseil the postoperative positional 
changes observed. 'Hie movements of tlie three fragments were mainly 
rotational in nature. The rotation of the large mandibular fragment occurred 
in spite of the fact that all the patients were orally immobilized by means 
of cap-splints. Stretching of the iiiterrriaxillary stainless steel ligatures, 
ininor deformation of the splints, and extrusion of the anterior teeth as 
ohserved by Lundbcrg and Obcrg (1957) admitted the rotation of the lower 
fragment. 

Tlie rotation axis of the mantlible variecl c:onsiderably. I t  seems probable 
that tlie position of this axis is deterriiirietl I,y the nurnher of posterior teeth: 
the fewer posterior teeth the further forward was the rotation axis located. 

It is of interest t o  note that gonioii moved, on an average 6 mm, almost 
esclusively i n  an ii1nm-d directioii, while gnathion moved, on  a n  average 
3 mni, in a liackwnd direction. There was a considerable shortening of the 
ranii during the fisation periotl. This o1)servation is in agreement with those 
of Lyscll c't a1. (1960); Frornn2 nl. (1962). 

The observed rotation of tlie upper fragment, which occurrecl almost 
exclusively during the fixation period, is in agreement with previous reports. 
Ilogenmz (1951) noted that this fragment rotated 15" and Lysell et al. 
(1960) reported 14.1'. In spite of this rotation, the movement capacity of the 
jaw has not been found to be unfavoiirably influenced (Lundberg, 1964). 

It has to be borne in mint1 when evaluating the movemcnts occurring 
between the occasions 3 arid 4 that capsplints were in situ at occasion 3 
but not at occasion 4 and that occlusal grinding was in general done ini- 
mediately after the removal of the cap-splints. 

-.Zfter the termination of tlie iritermarillary fixation (nine or ten weeks 
1)ostoperatively) only minor movements of the mandible were noted. Thesc 
postfixation movements are i ) r o l ~ l d y  mainly tlne to grinding of the teeth 
in order to re-estahlish good occlusioii hy eliminating a frontal open hite. 
Prosthetic restorations may also cause movements of the maridible and may 
rx1)lain the postfixation lengthening of the rami observed in some cases. 

No evident increase of the face height could he noted. 
I t  can he conchitled from this long term study that a number of undesirable 
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rnovenients occur, especially thiring the fixation period. Fixation nietliocls 
more stable than cap-splints are riot available at preseiit. Metal ligatures for 
the intermaxillary fixation should be avoided, rigid cast locks cemented or 
screwed to the upper and lower cap-s;lilints will keel) the capsplints in a 
fixed occlusion more satisfactorily. 

B. P ~ T I E N T S  OPERATED 4~ M O D L M  STENSTKOM 

An attempt was made to get contacts betheen the fragments in order to Iw  
able to reduce the fixation period hy trying to prevent undesirable postopera- 
tive positional period (rotation) of the fragments observed and descrilwcl in 
section A. 

MATEHIAT, AND METHODS 

111 cooperation with Dr. Steri Stenstriim, Head of the Department of Plastic 
Surgery at the University of UmeB, the fragments were fixed together with 
one or two transosseous wires of stainless steel in the anterior region of 
the ramus. For this purpose a new surgical method arid some new instruments 
were developed by Dr. Stenstriim. Through an intraoral approach the 
ascending rami of the mandible between the notch ant1 lingiila were dissected 
free on both sides. 

The bilateral horizontal osteotoniy %-ere performed hy using a Gigli saw 
in connection with some special guiding devices. After retropositiori of the 
mandible into the predetermined position the upper fragme1it.s were fixrtl 
to the lower one by means of osteosntures inirtiediately after the intermaxillary 
fixation by cap-splints was made. 

Postoperative treatments, clinical observations arid cephalometric analyses 
were made 011 the eight patients in accordance with the techniques described 
in section A. Capsplints with cast locks were iisetl for a stable intermaxillary 
fixation. The observation periods were also  lie same as in section -4. Eight 
patients, 4 nien and 4 women, were treated by this method. 

Operative experiences were first gained on hiiinan cadavers arid on a few 
patients riot inclnded in this series. 

KESL LTJ 

The results obtained for these patients are tal~nlated in ‘Table I1 and gralhi- 
cally visualized in Fig. 8. As can be seen there were pronounced ~ ~ ~ i t i o n a l  
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Table 11. 
As i n  Table I, i.e. mean values ( M )  and corresponding standard deviations (S.D.) f o r  
the coordinates ( X  and Y )  of the points I ,  II, III (Fig. 2) bejore ( 1 )  and nt various post- 
operative periods (2-6). The values are expressed in  rnm and indicate the distances from 
the points Gn ( l ) ,  Go ( I I )  and Ar (HI)  to the line S-N (the Y coordinate) and to the line 
through A' perpendicular to S-N (the X coordinate). The patients operated ad modim 

Stenstrorn 

Occasion Point I Point 11 Point 111 
X Y X Y X Y 

1 hl 

2 M  

3 hl 

4 R.l 

5 M 

6 M 

s. D. 

S.D. 

S.U. 

S.D. 

S.D. 

S.D. 

POINT II 

17.8 
11.5 
27.2 

7.4 
32.7 
7.7 

33.8 
9.7 

32.6 
8.7 

32.2 
8.4 

129.8 
10.6 

128.4 
6.6 

130.0 
9.5 

130.4 
10.1 

128.8 
6.5 

128.9 
6.8 

76.3 
8.2 

87.1 
6.9 

86.7 
7.2 

84.8 
8.2 

81.6 
5.1 

81.6 
5.1 

85.4 
6.9 

85.2 
7.1 

80.0 
9 . C )  

77.4 
10.0 
74.0 
6.2 

74.3 
6.1 

90.3 
6.3 

90.1 
6.0 

89.9 
6.8 

89.9 
5.2 

86.5 
5.3 

87.0 
5.8 

27.8 
3.0 

27.3 
3.1 

27.8 
3.6 

27.4 
3.4 

27.6 
2.9 

27.6 
2.8 

POINT I1 POINT II 

POINT I POINT I POINT I 

1 ................. 4 

5 . .~ . 

. . . . .  ............... 

Fig. 8. Graphical recordings of the points I and 11 as in Fig. 4 for thc cipht patients optsratvcl 
ad modurn Stenstrnnl (rJ TahItx 2). 
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changes of the tlirer Iioinls also in these patients in spite of the iriteriial 
wiring fixation of the fragments. On the cephalograms it was observed that 
t.he holes for the btainless steel wires hecarne more arid more oval. I t  wilb 

nlso observed that the wires became very mnch stretched; in one case to 
siich an extent that the wires mi l ~ o t h  sides 1)roke about 4 weeks aftcr opera- 
1 i on. 

DISCUSSION 

7 7  I he positional changes ohserveti in this group were mainly of tlie saitie 
riiagriitude arid c-lirectioii as in group A, altlioiigh the rotation of the upper 
fragments were solliewhat less. 

Due to these cliciiiges tlie period of interiiiasillary fixation was not retlucetl. 
Evidently the iiiiiscle activity renders if difficult to keep the fragments in 
position. It i s  iiotal)le that in these patients the metal iriterrnaxillary ligatures 
were exchangecl to  raht lorks, which gave a very stable and rigid interrniizillary 
fixation. Thus, t h k  irwthotl did not give lxtter results than the other hori- 
xontal osteotoiiiy inetliods descri1)ed in section A. Furthermore, this ~netliocl 
is technically tiifficiilt arid time consuming and the postoperative discoinfort 
for the patients seerii~d to he more serious than after operations accordirig 
t o  Rabcock’s trietliocl. Since iioiie of the exl)ected advantages with this 
iiictlioc-1 were ok)tuinetl, there were r i o  reasons to proceed using Stcristrijm’s 
niethod aiid the iiuiiii)er of patients in this series is conseqiieritly sinall. 

SUM hl A I<\ 

A follow-up stu(1y with roentgen ce~)lialoiiietry was 1)erforiiietl tluriiig a 
2 l j 2  year post-ojlerative lieriod on fifty-three patients, who had been treatecl 
for niaiiclibular 1)rotriision by the Uabcock surgical method (45 patients) 
aiitl by Stenstriirn’s intraoral siirgical niethod (8 patients) arid intermaxillary 
fixation by nieaiis of cap-splints. 

Considerablc iiioveiiients of the maritlihlc uric1 the upper fragments were 
foilritl .  Tlie posiiliotial c:lianges of the fragirients as well as the maiidihle werr 
niost ~ ~ r o r i ~ i i ~ ~ i ~ w l  during the period of fixation. The inovenients were 1)rin- 
ripally rotatiorial in liuturo. 

After the fixation I)eriod, minor posiitioiial ehaiiges of the niaritlihlar 
fragments were otiserve(i long as 1 - 1 years post-operatively. Frorii this 
t h e  to 2 years, no significant clianges were found. The upper fragirierits 
seem to stabilize iri their final positioiis approximately nine weeks after thv 
olwration. 
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No main differences of the positional changes between tlie two groups of 

Possible esplanatioris for these n~ovenients, which are In-iinarily rotational, 
patients were observed. 

have been discussed. 

CITANGEMENTS D E  POSITION D E  LA MANDIBULE .4PRES CORRECTION 

CtfIRURGICA1.E D E  I ,A PIIOGNATIIIE MANDIBULAIKE PAR O S T k O T O M I E  

IIORIZONT.4LE DES BR4NCHES MONTANTES 

Uiie Ptude 1)ar c6phalonit~~rie avec contr6le suivi a 6tP effectuke sur une 
pkriode Iiost-oliPratoire cle 2 illis v2 c:hex 53 patients trait& pour une prog- 
nathie n ~ a ~ ~ d i l ~ n l a i r e ,  par la n1Ptliotle chirurgicale de  Balxock (45 patients) 
et par la nGthotlc cliiriirgicale intra-orale de Stenstriini (8 patients), avec 
contention intermaxillaire par gouttiPres ocul6es. 

Des morivenients corisitlPri11)les dr. la mantlihule et des fragments sup6rieurs 
ont C t i .  iiiis en Cvidcnce. Lcs changemeuts les plus iniportants dans la position 
des fragments et ( lam la ~wsiition de la niandibule se proclnisaient pendant 
la p6riode tle wiitentiori. 1,Ps nioiIvenients 0bservi.s Ctaient principalement 
tles mouvemcnts tle rotation. 

RjirBs la periotle cle contention, o i l  ohservait tie pet its changemenls rle la 
position des fragnirnts niandil)ulaires jnscp’h 1 - 1 an aprbs l’op6ration. 
Ensuite, et j u q i i ’ h  2 ; i~ is  54, 011 ne  notait pas de changements significatifs. 
Les fragments supbrieurs seni1,luient se stabiliser tlans leur imsition dkfinitive 
environ 9 seniaiiies aprPs l’oliiration. 

11 n’a pas 4th ohservP cle tliffbrences fonc-lameritales cntre les changements 
tle Iwsition ayant lieu dans les clenr groupes cle patients cons idkrk  

I t s  explications possible. tle ces mouvements, qni sont princ:ilialeineni. 
cles nioiivenient~ de rotation. ont fait l’ohjet tl’nne discussion. 

ZL SAMMENFASbChC 

LACEVEHANDENL~A’CEN DES CNTERKIEFEHS NAClI OPEHATI\  EH KOHHIGIEHUNG 

(IEGEN klANDIRUL:<RE PHOTl<USI<)N MIT HORIZONTALER OSTEOTOMIE IM 

A[-FSTEIGENDEN AST 

53 Patienten waren gegeii niandibulZre Protrusion niit cler Rabcock opera- 
tiveri Methotle die intraorale Methotle voii Steristriiin entwickelt und mit 
intrrniaxillSrer Fixation iriit Hilfe der sog. capsplints 1,ehandelt worden. 
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lm Laufe von 2 M Jahren riach der Operatioti u-urtleri diese Patieiit.en 
nachkontrolliert. Ansehnliche Bewegungen des Unterkiefers wid cler olxren 
Fragmente wurden entdeckt. Die Lageveriinderungen der Fragmeiite als 
auch die des Unterkiefers karrien vorwiegend in der Zrit tler Fixaiion vor. 
Die Bewegungeii waren hauptstichlich rotatoriscli. 

Nach der Fixatioriszeit wurden, noch 1 - 1 M Jahre iiach der Operation, 
geringe Lageveriinderungen der mandibuliireri Fragrnerite gefunden. Von 
dieser Zeit an bis xu 2 % Jahren wurden keine signifikanten Veriinderimgen 
heobachtet. Die oberen Fragmente scheineri in ihren endgiiltigeri Lagen 
x u  stabilisieren etwa 9 Wochen nach der Operation. 

Keine wesentlichen Verschietlungen in tler Lageverarider~irigeri it1 tleti 
heiden Grupperi vori Patienten waren observiert worden. 

Miigliche Erklarungen dieser Bewegungen - vorwiegend rotatorischer 
Art - sind diskutiert worden. 
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