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Table II Nonstress test results

nonreactive test during both sessions. Three tests, which
were reactive during,fasting, became nonreactive after
eating.

All ofthe subjects were subsequently delivered at the
hospital, and the fetal outcome was good in all cases
with a minimum Apgar score of 8 at 5 minutes.

DISCUSSION

Glucose is a major substrate for energy production
and metabolism in the fetus, and its transfer across the
placenta is a concentration gradient dependent, sat-
urable, carrier-mediated process allowing bi-directional
transport.g The fetus is not exposed to a constant supply
ofglucose even in normal pregnant women and the plas-
ma level may vary up to 7 5o/o . Maternal hlpoglycemia
deprives the fetus ofglucoselo and leaves the fetus at risk
of hypoglycemia and shortage of substrate. Richardson
et alll demonstrated the existence of changes in fetal
lamb electrocortical activity \ ith matemal deprivation
of food and subsequent administration of glucose.
Previous studies on the effects of matemal intravenous
glucose injection on fetal activity have yielded conflict-
ing results. Bockingl2 found no change in the incidence
of gross fetal body movements or FHI{A, but a signifi-
cant increase in fetal heart rate. Gelmanl3 found a sig-
nificant increase in fetal activity one hour post glucose
infusion. In the current study, a highly significant reduc-
tion in fetal movement was noted during the fasting peri-
od compared to the period after eating. Millerl4 report-
ed an increase in fetal activity using a 3-hour glucose
tolerance test, but he did not find a correlation between
matemal blood sugar level and increased fetal activity.
In this study, a highly significant increase in FHR was
detected after breaking the fast as compared to the peri-
od of fasting. Fetal heart rate accelerations were signifi-
cantly reduced during fasting which was also reflected in
the results of the nonstress test where there was an

increase in the incidence of nonreactivity to 30% during
fasting compared to 6.66%o in the period after eating.

The incidence of nonreactivity after eating is not
much different from that reported in larger studiesls
showing that fasting has a negative effect on FHRA and
NST results. Several authors found no effect on FHRA
or NST results after glucose administration intravenous-
ly or orange juice orally or even a correlation between
matemal blood glucose level and NST results.l2,16,l7 The
differences in results may be explained by the fact that
the subjects in those studies were not undergoing a pro-
longed fasting period or just an overnight fast of not
more than 8 hours. In this study all subjects were fasted
absolutely from food and drink for at least 12 hours.

CONCLUSION

In summary the present study demonstrates that pro-
longed maternal fasting results in a significant reduction
in fetal activity and increase in the incidence ofthe NST
nonreactivity. This was not indicative of fetal compro-
mise as demonstrated by the good fetal outcome in all
cases studied-

In the assessment of fetal well being during a period
of prolonged matemal fasting such as that encountered
in Ramadan, the nonstress test is not reliable.
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15 beats per minute or more for at least 15 seconds'
duration or more in response to fetal movement.T The
criterion for a reactive test was two or more accelera-
tions associated with fetal movement in one of two
twenry minute periods.S Statistical analyses were per-
formed at Yarmouk University. The paired differences
were generated. Mean and standard deviation calcula-
tions were performed. The Z test was applied to deter-
mine whether the differences were statistically signifi-
cant or not. The results of the nonstress test whether
reactive or nonreactive were compared using the
matched paired statistical test.

RESL,LTS

The mean venous blood sugar concentration during
the fasting period at the beginning of the session was
78.65+12.35 compared to I 16.70+14.40 mg/dl after
breaking the fast (P<0.0001). There was no statistical
difference regarding the duration of monitoring. As
shown in Table I, there was a highly significant reduc-
tion in fetal activity regarding FHR, FM, and FHRA dur-
ing the fasting period as compared to the period after

Table I. Comparison of baseline.fetal heart rate (FHR),

fetal movement (FM), qnd fetql he..trt rqte qcceleration

(FHRA) during fasting qnd qfter eqting

breaking the fast. Table II shows the results of the non-
stress test while the subjects were fasting and after
breaking the fast. During the fasting period, l8 (30%) of
the tracings showed nonreactive tests compared to 4
(6.66V") of the tracings after eating. One subject had a

utes6 with cycle length gradually increasing with
advancing gestational age. The activity part is related to
rapid eye movement sleep during which period fetal
movement is associated with fetal heart rate accelera-
tions, while the rest phase is related to nonrapid eye
movement sleep where fetal heart rate and accelerations
are diminished.

This study was undertaken to identi$ the impact of
an absolute and prolonged maternal fasting period on
fetal activity with regard to fetal movement (FM), fetal
heart rate (FHR), fetal heart rate acceleration (FHRA)
and the results of the nonstress test (N ST)

PATIENTS AND METHODS

The study was conducted during the month of
Ramadan (the ninth month of the Hijri year). During this
month, which varies in length from 29 to 30 days,
healthy Moslems abstain from all forms of food and
drink from sunrise until sunset. During the year of this
study, the fasting day started at around 04:45 AM and
ended at around I 7:l 5 PM, i.e. about 12 hours of fasting.

For this study, sixty healthy pregnant women at 34-
40 weeks of gestational age with singleton pregnancy
who were fasting during Ramadan were recruited from
the outpatient antenatal clinic. All underwent car-
diotocography on the same day between l5:30 and l6:45
in the fasting period and again between l9:00 and 2l:00
after breaking the fast. Venous blood sugar level was
measured by the glucose oxidase method at the begin-
ning of each monitoring session for each subject.
Monitoring was done in the semi-Fowler's position or in
the left lateral position. Ten minutes from the start of
monitoring, blood pressure was measured. The fetal
heart rate was recorded by an extemal cardiotocograph
of the Seward monitoring machine (Model AFM 210).
Fetal movements were recorded by the patient's pressing
on the event marker whenever fetal movement was felt.
This was verified by a nurse who stayed with each sub-
ject during the entire period of monitoring. Fetal heart
rate and fetal movement were recorded on a cardiotoco-
graph strip chart moving at the speed of 1 cm per minute.
Recordings were obtained for a period of20-40 minutes.
All tracings were analyzed for baseline fetal heart rate,
the number of fetal movements with relation to fetal
heart rate acceleration, and the results of the test,
whether reactive or nonreactive. Fetal heart rate acceler-
ation was defined as an increase in the fetal heart rate of
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ABSTRACT:
Obiective: To identify the impact of prolonged maternal fasting on fetal actiyity and on the resups of the non-

stress test.

Patients and Methods: sixty healtlty pregnant women at 34-40 weeks of gestation were studied.
Each was monitored on the same day ailer 12 hours of absolute fasting ind again afier breaking the fast during

the month of Ramadan.
Results: There was a highly significant reduction in fetal activity during the fasting period which was reJlected

in a significant increase in the incidence of nonstress test nonreactiriry 1P<0.001) "iipor"d to after eatiig. The
Ietol outcome was good in all cases.

Conclusion: The nonstress test was not found to be reliable for the assessmeht offetal well being during a peri-
od of prolonged maternal fasting

t*-
FETALACTIVITYAND NONSTRESS TEST RESULTS IN PREGNANT

WOMEN LINDERGOING A PROLONGED FASTING PERIOD
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INTRODUCTION

carerur surveilance or the retus during both the fuH:##?::1""t:l?::;1i'fT*T*Tfif,ll";
antepartum and the intrapartum period is an essential pregnancies because it is noninvasive, easily performed
component of optimal obstetric care. The nonstress test and interpreted, readily accepted by the patient, and
(NST) continues to be a useful adjunct in the rnanage- inexpensive. In addition, the results are immediately
menl ofthe normal and the high risk gravida. In the non- available and it is a reliable indicator of fetal well being.
stress test, as described by Rochard,3 a good fetal out- Various factors that might influence the results of the
come is predicted by the presence of fetal heart acceler- nonstress test in normal conditions include: sleep rate,
ation associated with fetal movements. Negative results fetal maturity, level of matemal activity, matemal inges-
of the NST are rarely associated with fetal death within tion of drugs, and the fetal heart reserve. The fetus nor-
seven days.l'2 mally passis tkough rest-activity cycles of60-90 min-

* Mohamad I. Altaani, M.D. Gynecologist, Royal Medical Services, hince Rashed B€n Al-Hassan Hospital, Irbid, Jordar, pO. Box 2286
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parieits undergoing cysteciomy lor invasive bladder
cancer. Though many segments of the small and large
bowel have been used in the construction ofthe neoblad-
der, the ileal neobladder seems, at the present time, to
offer superiority to the use of other segments.
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thus, there was no need for a suprapubic tube. This sim-
plified the postoperative care when the patient was dis-
charged from the hospital. Uretero-intestinal anastomot-
ic strictures developed in 4 patients (8olo). Three were
from the ileocecal group and one was from the ileal
group.

DISCUSSION

In the past few years, ofthotopic neobladder has

emerged as an excellent urinary substitute following
cystectomy. lt provides a low pressure, closed internal
reservoir that protect the upper urinary tract and pro-
vides a superior quality of life through "natural" void-
ing.7'8 It has been extended over the last few years to
women undergoing cystectomy with gratifying
results.e.l0 Different segments of small and large bowel
have been utilized and advocated by several groups in

North America and Europe.ll'12'13

In this study, ileocecal orthotopic neobladder was
performed in the first 29 male patients undergoing cysto-
prostatectomy for invasive bladder cancer. Following
that, 22 men and one woman underwent ileal neobladder
(W pouch). These two groups are compared as far as

morbidity, operating time, post- operative care, postop-

erative complications, and results. The two groups were
comparable in terms of patient satisfaction. Timed void-
ing by abdominal straining to ensure complete bladder
emptying was similar in both groups.l4 ln addition,
both groups tolerated adj uvant chemotherapy and pelvic
irradiation.l5 l6 Ureteral anaslomotic 5trictures uere
comparable to other series.l7'18 More strictures were

encountered with the tunneled anastomosis in the colon

than with the serosal technique popularized by the

Mansoura group in Egypt.5'6

The most significant diflerences between the two.

procedures are the following: (1) The ileal neobladder
reduces operative time and potential morbidity. (2) The

ileocecal valve remains intact with the ileal neobladder

thus reducing gastrointestinal complications that might
result as a result of its removal. (3) The ileal neobladder
secretes far less mucus thus eliminating the need for a
cecostomy tube with its own attendant morbidity and

inconvenience to the patient.

In conclusion, we believe that the orthotopic
neobladder is presently the optimum procedure for

Table I :

None None

2 1

Stable Steble

Good Good

3 1

Lost lntact

Yes No

+

No

patients of both groups.

RESI]LTS

There was no operative moftality in either group. All
patients were actively continent during the day. Two
patients used a small pad at night. Neither of these

patients regularly woke up during the night to empty the
bladder despite instruction to do so. Table I shows the

peftinent differences between the two groups.

The need for intermittent catheterization for patients

unable to completely empty the neobladder is compara-

ble in both groups. Five patients in the ileocecal group

and 3 patients in the ileal group required adjuvant

chemotherapy. All 8 patients tolerated the therapy well
without any change in the protocol, dose, or schedule

related to the type ofneobladder. Three patients, 2 from
the ileocecal groups and I from the ileal group, received
pelvic radiation for local recurrence with comparable

tolerance. Mobilization ofthe cecum and the ascending
colon plus appendectomy added significant operating
time (mean 40 minutes) with the potential of additional
morbidity as compared to the pure ileal neobladder in
which no mobilization was done. ln addition, preserva-

tion of the ileocecal valve reduced gastrointestinal

symptoms. Mucus production with the ileal neobladder
was significantly less than with the ileocecal substitute;

ffir Advantages of the lleal... "ffii'i M.A. Bulbu l, Wwazzan, et al.. rffi
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INTRODUCTION

Orthotopic neobladder has become the most popular
urinary substitute following cystectomy for invasive
bladder cancer.l,2 It offers the closest alternative to
"normal" voiding. It is a low pressure closed system that
protects the upper tracts and reduces the incidence of
infection.l a Different segments of small and large
bowel have been used in the construction ofthe neoblad-
der. The ileum, ileocecal segment, and even the sigmoid
have been used. Detubularization has been the common
factor providing a low-pressure neobladder. In this
report, a comparison was made between the ileal and the
ileocecal neobladder as performed in one institution over
the previous six years.

MAIERIALS AND METHODS

Between September 1992 and, June 1998, 76 radical
cystectomies were perforned for invasive bladder can-
cer at our institution. Fifty-two patients had orthotopic
neobladder constructed. There were 51 males and one
female with an age range between 36 and,7 5 years. The
criteria for performing the procedure included patient
compliance, i.e. an understanding ofthe benefits ofthe
urinary substitute and the need for commitment for com-
plete bladder emptying and rigid follow up, and absence
of disease in the prostatic fossa.

In 29 patients ileocecal neobladder substitution was
performed. The cecum and the ascending colon were
mobilized distal to the hepatic flexure. The ileum was

divided 10-15 cm from the ileocecal valve and the colon
was divided at the hepatic flexure. An ileocolostomy
was performed. The terminal ileum was opened along
the anti-mesenteric border and across the ileocecal valve
and up the cecum and ascending colon thus detubulariz-
ing the whole segment. The appendix was removed.
The ureters were reimplanted at the taenia. A one cm
opening was made in the dependent cecum that would be
anastomosed to the urethra. After completion ofthe ure-
thro-cecal anastomosis, a cecostomy tube was exterior-
ized from and a Foley catheter was placed in the
neobladder. The Foley and the cecostomy tube were
removed sequentially at one month after the surgery.

A second group of23 patients (22 men and I woman)
underwent ileal neobladder substitution (W pouch). A
40 cm segment of ileum around 15 cm proximal to the
ileocecal valve was used. Mobilization ofthe cecum and
ascending colon, disruption of the ileocecal valve, and
appendectomy were not performed. After detubulariza-
tion, the neobladder was constructed. Ureters were
reimplanted using the subserosal technique of Abol-
Enein.5'6 No cecostomy or other tubes were left in the
neobladder other than a Foley catheter. The Foley was
removed at one month after surgery.

Neobladdergram was done in both groups prior to the
removal of the Foley. All patients had bladder drill
instructions regarding bladder emptying. Intravenous
pyelogram was done in all patients 3 months after
surgery. Renal function tests were done periodically in
both groups. Urodynamics were done in only a few
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ADVANTAGES OF TI{E ILEAL OVER THE ILEOCECAL ORTHOTOPIC
NEOBLADDER IN PATIENTS WITH INVASIVE BLADDER CANCER
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ABSTRACT:
Innoduction and Objectives: Dffirent segments of small and large bowel have been used in the construction of

the orthotopic neobladder in patients undergoing cystectomy for invasive blatlder cancer Ileocecal and ileal
neobladders performed in a single institution are compared.

Materials and Methods: In 29 patients, ileocecal neobladderwas constructed while 23 patients had ileal
neobladdex In the ileocecal group, the cecum and the ascending colon are nobilized, appendectomy is performed,
the ileocecal valve is opened, the ureters are implanted in the taenia, and a cecostomy tube is placed. In the ileat
group, the ureters are subserosally implanted and no suprapubic tube is exteriorized.

Results: Thete was no operative mortality in either group. Three patients needed intermittent catlrctefizotion.
Both gtoups tolerated adjwant chemotherapy and radialion therapy. Three patients from the ileocecal group devel-
oped urctero-intestinal strictures versus one from the ilecl group. Mucus production was significantly higher in the
ileocecal group. Operating time was longer for the ileocecal group.

Conclusions: Both ileal and ileocecal neobladder are excellent urinary substitutes, and they are functionally
comparable. The ileal neobladder ofers the following advantages: (1) Mobitization of the cecum and ascending
colon and appendectomy are not required which leads to a shorter opetating time. (2) Intact ileocecal valve. (3)
Fewer uretero-intestinal strictures. (4) Less mucus production meaning that there is no needfor a suprapubic tube.
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defect has healed. Patients who have had bilateral
replacements had a higher incidence of periprosthetic
fractures on the side ofthe second procedure. This could
be explained on the basis ol osteoporosis.
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Figure 6 A type ll fracture that
occurred during surgerY in a revi-
sion total hip replacement. lt was
treated with cerclage wiring.

cult cases, once the stem is completely seated, whether

primary or revision TIIA, should be x-rayed to rule out
any defects resulting frorr poor directional reaming.

Arab Board Of Medical Specializations Vol.

Figure 7 A revision case of total hip repl.lcemenl in \t)hich q type II Ji1ctLlre
occwred during the surgery and was treqted by cercltge wiring. The ceuent
thqt is exlruded through the cortex should hcve been excised down to the

endosteal bone and bone grafted. Left: AP viev, Right; laterul view

Migration of the stem or even cement extrusion should

be treated accordingly. Longer stems may be used, and

the patient should be kept off weight bearing until the

Figure 8 A revision THA ina 65 year old uale inv,hich o long splitjidcture occurred duringthe surgery reslllting in type

II dnd type III./i'actures thdt were treqted by cerclage wiring
One month antl a half after the surgery, the patient had q fracture qt the tiP of the praslhesis and was tteated by ORIF

(plate and screws). The callus.formation shows on both riew,s.

ffie Peri- Ptosthetic Fractures... '*-€# J.Abdelnoor & D.Semaan rffi
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I.-igurc 1 Thls is a special cose in vhich the
proslllesis has perlorated the Jinoral cortex
posteromedially (tnd resulted in a split f'ac-
lLl'e lhtll tlds discoyered aJicr [nserting ttnd
cementing the prosthesis. The cenent v.ts
holding sct v,ell lhal lhe proslhesis vas leJi in
place and the Ji'ucln'e v.ts tre(lted bl tcrett
Jixation. Since the Peibr.ttion vqs not o the
te slon side, this prcsthesis held in place.lbr'
8 yetu"s helit'e u retision vtts done

Figllre 5 A reyision ktttrl hip ttrthroplasty in \rhich ct twe If'acture occl 'red
dwing the surgery and)tos tt'eqted ht' cerclage wiring. Left: APietv Right:
laterql t,iev

the site of the distal stem prior to the revision surgery.
(Figs 8 and 9). Defects with thinning ofthe femoral cor-
tex, regardless of whether it is anterior or lateral, are
sources of stress risers and have been associated wilh a

high incidence of ftactures. These should be treated
immediately once detected with bone grafting. All diffi-

i.!i:>.-*tZ

Sile Cause

Around the oroximal 113 Linear Ercessive Doundina

MIddle 1/3 Oblique, spiral
Manipulation with
excessive external rolation
(osteoporosis-thin
corlices)

Distal 1/3 Around the tip Variable pattern Poor directional reaming

Tahle I Classi;ficatictn of intraoperoti.ie frdcture.\ ol the.fb tt!t. in totctl hip arthroplust),

Sile Cause

Tvge I Around the broximal 1/3

TvDe ll Middle 1/3

Type lll Distal 1/3 Around the tip Transverse
Sho.t obliq!e

Stress riseas
Trauma

Type lV Below the stem Transverse
Oblique/spkal

Osteoporosis
Traume

Tuhle II OlassiJicatio al poslaperatire /i'actures of the lbnlLu in tatLrl llip .u.throplas4)
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region of far less stress than that of the
accidental perforations that occurred on
the lateral cortex, on the lension side.
Other risk factors for femoral fractures in
TI1A include loosening of the prosthesis
with conical bone los:, or stress risers
within the cortex (old screw holes or ends
ofplates), or impingement of a loose stem
against the lateral femoral cortex.8 The
message given by the authors is that an
attempt should be made to detect these
fractures early, particularly if they
occurred during surgery and to treat them
accordingly without delay. All displaced
fractures, regardless of location, were best
treated surgically by cerclage, plating (fig
3 a,b,c, and d), using a long stem (fig 5,6,
and 7), or changing from a cementless to a
cemented prosthesis.l All prostheses
when clinically or radiologically proven to
be loose should be revised immediately
during the management ofthe fracture.l

CONCLUSION

The author would like to make the fol-
lowing points. A fracture should be sus-
pected if a cracking sound is heard during
forceful extemal rotation, as when the
shaft is being rasped through an anterior
approach. When pounding down on the
stem, a sudden giving way may indicate a
split in the proximal shaft ofthe femur that
may be either oblique or spiral in shape. A
wide exposure should be performed in dif-
ficult cases with abnormal anatomv due

Figure 3 57 year old male operated on with a primqty on-cemented total hip either to the disease condition or previous
prosthesis for hip dysplqsiq. He underwent a type IV Jracture follow ing trau- surgery. An image intensifier should be
ma six months afier the surgery. A, B: before treqtment
C,D: aJier treatment by ONF (pl.lte and screws)

cement (fig 4) should be considered. Infection or loos-

used during the procedure especially when
removing the cement in revision surgery.
Special precautions should be used while

ening ofthe prosthesis are fufther possibilities.6 46on" rasping a femoral shaft with thin cortices either by
scan will reveal a focal increase in uptake at the site ofa applying prophylactic cerclage wires or Lowman clamps
perforation. Sydney et al,9 used multiple perforations in that might aid in preventing a fracture. Most ofthe revi-
the anterior cortex to help remove the cement to sion surgery was performed on fractures at the tip ofthe
endosteal cortex in the course of revision of cemented femoral stem postoperatively. The majority of these
femoral components; this increased the incidence of patients had considerable osteoporosis and had been
fractures, but as a preventive precaution, a longer stem operated on because of femoral stem loosening as evi-
was used and, being anterior, put the perforation in u denced by surrounding osteolysis and had stress risers at

Peri- Prosthetic Fractu tes... J.Abdelnoor & D.Semaan
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Table I and Table II).

Periprosthetic fractures were less

common in the past because sufgeons

were faced with a standard stem, rasp,

instrumentation, with absence of a press

fit stem.l'3 At that time, fiactures
occurred most commonly during reduc-

tion or manipulation of the shaft in
extremes during the procedure.l The

number one risk factor was cortical perfo-

ration.5.6'7,8 Cortical perforation with
extrusion ofthe cement, when not proper-

ly treated, leads to a periprosthetic frac-
ture most of the time.s'6'7 This, in the

opinion of several authors, was more

common during revision surgery.2 When

this is the case, it is necessary to excise the

cement down to the endosteal surface and

Figure 1 65 year oM mqle who underwent d primqry total hip replacemenl follo,rtt with bone grafting.6 One should

for a non union ofa subcapital /racture ofthe hip A type I fracture occttrrcd beware of the patient who was asympto-
during the surgery and was treqted by cerclage wiring Left: AP ,i", 

^uti"and 
suddenly begins to complain of

Right: laterql view thigh pain. rne postiultity of a iemoral

stress fracture (fig 3a and b) in association

with cortical perforation and extruded

combination of cerclage wires with plates

and screws.

DISCUSSION

Periprosthetic fractures have been a

problem over the years both to the surgeon

and to the patient. Many classifications

have been presented in various reviews; all

are quite similar to the original classifica-
tion ofJohansson.2 This was based on the

location of the fracture and was divided in

three types: Type l. proximal to the tip ol
the stem (fig 1); Type Il, around the tip (fig
2); and Type III, distal to the tip (fig 3).4

We have adopted this classification, but, in

addition, associated the fracture pattem

and cause for better understanding. Two

classifications have been developed: one

for intraoperative fractures, and the other

for postoperative fractures of the femur in

THA. The parameters in both classifica-
tions include the fracture site, the fracture

pattem, and the cause of the fracture (See

Figure 2 A case of primary tolal hip teplocement for ttn intertrochantetic

frctcture. A type II.fractute occurred during lhe sutgery and was lreqted by

cerclage ttiring. A;fter the surgety, the pqtient developed We III liacture in

bed (left), lhis fracture wus Lreated Jirst conrcrvqtivel! by hip spica (right)

but it displaced and ended up being tre(tted by ONF

ffie ,L:* ..: ..-r ..5"J1,.rs.6 ..r ...J-it ,r Jr- L. )J",sll



PATIENTS AND METHODS

This study was divided into two major parts: (l) Peri-
prosthetic fractures ofthe femur following primary THA
and (2) Peri-prosthetic fractures of the femur following
revision THA.

Atotal of 1762 cases of primary THAwere reviewed.

These procedures were performed over the ten-year peri-

od from 1988 to1997 by eleven Lebanese orthopedic sur-

geons. The pathology in 83o% of these cases included

degenerative arthritis (idiopathic) or secondary to trau-

ma, avasculat necrosis, dysplasia, slipped capital epiph-
ysis, and Legg-Perthes disease. The remaining l7olo of
the cases were secondary to inflammatory diseases

including, most commonly, rheumatoid arthritis, fol-
lowed by sclerodetma, and ankylosing spondylitis. The

ages ranged from 27 to 81 years. Cases in which

femoral fractures occurred were divided into two
groups. Group A included all of the preoperative frac-

tures ofthe femur, and Group B included the postopera-

tive fractures of the femur. In Group A, there were

37(Z.l%) fractures. Of these, 26 (70%) were cemented

and 11 (30%) were noncemented (press-fit). The causes

for these fractures were attributed most often to under

reaming (figurel) and over pounding (37%), followed

by excessive reaming and over manipulation (27%),

technical difficulties (27o/o) and by excessive osteoporo-

sis (8.1%).

The surgeons felt that the incidence ofthese fractures

declined with experience and with the use of an image

intensifier during the reaming. This decreased the inci-

dence of cortex perforation and subsequent fracture' In
addition, some surgeons applied cerclage wires as a pro-

phylaxis against fracture in those patients with poor

bone quality. When fractures occurred, the treatment

included cerclage in 71% of the cases, and screws and

plates in27%o. One case (20lo) was treated conservative-

ly with traction. All healed with good results.

In Group B, there were 35 patients (2%) who had a

femoral fracture following the THA. The mean time

was 1 ll2 years (range from 6 months to 4 years). The

causes were mainly trauma (74.2Y') and osteoporosis

(25.S%). The sites were reviewed, and it was found that

the majority ofthe fractures (25135) occurred below the

femoral stem, 6/35 were at the tip of the femoral stem,

2135 in the proximal third, and finally 1/35 occurred at

the middle third. The majority of these fractures were

treated by plating (74%) and cerclage wires combined

with a longer stem (22.8%) (see fig 2). In one case trac-

tion alone was used. All healed with acceptable results.

In Part II of this study, 249 cases of revision THA
performed by the same group of surgeons in the same

l0-year period were reviewed. The cases in which

femoral fractures occurred were selected and studied.

These were divided into two groups. Group A included

those that occurred during the surgery itself and Group

B those which occurred later. GroupA included 27 cases

(10.8%). ln these, the fracture of the femur occurred

during the surgery;51.8% occurred while the cement

was being removed; 23.40k occurred during drilling
through the cement; 1 l.1olo occuned while the prosthesis

was being inserted; and 3.7o/o occurred when the pros-

thesis was being dislocated or when forced manipulation

was applied. All the surgeons felt that cement removal

was a major cause for these fractures. They were asked

to comment on methods that they felt would be preven-

tive, and 5/11 surgeons advised the use of an image

intensifier while drilling, curetting, using an osteotome,

or removing cement. Others stressed that all of the

cement should be cleared offof the canal before reaming

or rasping for the revision stem. Some stated that they

avoided fractures of the greater trochanter by removing

the cement offthe proximal and lateral aspect of the pri-

mary stem for fear of having a fracture of the greater

trochanter occur while extracting the prosthesis. Three

of I 1 surgeons felt that the Wagner technique for cement

extraction was the best for fracture prevention Three of
ll stressed that gentle reaming, drilling, and curetting

combined with preventive cerclage in the region of the

stem definite decreased the incidence of these fractures.

The fractures, when they occurred, were treated with the

insertion of longer stems, cerclage wires, and with plates

and screws. The surgical plan was changed in 37olo of
the fracture cases where a cemented stem was used

instead of a non-cemented one.

Group B, the fractures that occuned following
surgery included 4 cases. These cases were studied.

The fracture occurred in 2 ofthe cases at the distal tip of
the stem. In the other 2 cases, it occurred be- low the

stem. The fractures occurred at a mean time ol 5.75

months (range from 2 months to I year). The fractures

were caused by minor trauma. Osteoporosis was present

in all the patients. All were treated .urgicallY usinSg!
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PERI-PROSTHETIC FRACTIIRES OF TIIE FEMORAL SI{AFT
F OLLOWING PRIMARY AND REVI SION TOTAL HIP ARTHROPLASTY

THE INCIDENCE IN I726 CASES OF PRIMARYAND 249 CASES
OF REVISION TOTAL HIP ARTHROPLASTY
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ABSTRACT:
This is a review of 1762 cases ofprimary total hip arthroplasty (THA) and 249 cases ofrevision THA performed

over a 10 year period by 11 general orthopedic surgeons affitiated with the Lebanese University in otder to deter-
mine the incidence of peri-prosthetic fiactures. Peri-prosthetic fractures in lhis series are discussed according to
timing, location, pattern, and cause. In addition, preyentiye measures and appropriate treatment are discussed.
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INTRODUCTION

Peri-prosthetic fractures complicating primary and
revision total hip arthroplasty (THA) may be avoided if
the surgeon exercises caution while performing the pro-
cedure. A fracture may be avoided by reaming straight
down the canal, avoiding putting too large a femoral
component, and pounding the component down the
canal slowly. This allows the viscoelastic nature ofthe
bone to accept the component and definitely results in a
decreased incidence of peri-prosthetic fractures.l0
Preoperative planning is an essential part of the proce-
dure, and failure to appreciate preexisting deformities or
excessive nanowing of the canal distally increases the
risk.lo

In this study, the incidence of peri-prosthetic
femoral fractures was reviewed in 1762 cases of
primary TFIA and in 249 cases of revision THA.
Eleven surgeons affrliated with the Lebanese
University orthopedic program performed these
procedures over a ten-year period from 1988 to
1997. The purpose of this study was to review the
incidence of peri-prosthetic fractures in operations
performed by general orthopedic surgeons in
Lebanon who have not limited their practice to hip
surgery only. In addition, a simplified classifica-
tion ofprevention based on the type of fracture will
be given.

* Jobn Abdelnoor, M.D., FR.c.s.. Head DMsion ofchlrcpedics, Lebanese unive$itv. po Box 165-518- Beirut- Lebanon' Doumi( Semman. MD. Resident in Orthopedics. Iebanese Lni\ersity.
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percentade increased to nearly 70% in children from 6 to
7 months of age. By 8 to 9 months of age, more than
70% of children received solid or mushy foods with or
without breast milk. Weaning practices differ from one
country to another not only in the type of food but also
in the age of introducing these weaning foods. Imong et
al30 noted in 1995 that supplementary feeding tended to
be introduced as early as two weeks of age in 17% of
infants in Thailand. In this study, more than half (58%)
of the children under 24 months of age had been given
solid foods during the 24 hours preceding the interview.
In those less than 6 months ofage, 9.5Y0 had been given
solid food; 53.9% ofthose from 6 to less than 12 months
had received solid food; and 8l.l% of children from 12

to less than 24 months had received solid food. Solid
foods are usually introduced after the eruption of teeth.
All ofthe children were given the solid food by spoon.
The most common solid foods given were bread, pulses,

rice, beans, eggs, chicken, and fish. This pattern is simi-
lar to that reported by Hijazi33 in Jordan in 1977.

Every effort should be made to promote homemade
weaning foods. They ensure that the infant is provided
with nutritious foods in adequate amounts at the appro-
priate age. They can be prepared from the same ingredi-
ents as food consumed by the family thus reducing the
cost. Moreover, they are cooked in the traditional man-
ner to which the family is accustomed. Commercially
manufactured food may appeal to mothers for various
reasons, but it may be of low nutritional value. Poor eat-
ing habits may develop which will affect the growing
child.

CONCLUSION

This study has identified inconect feeding and wean-
ing practices involving children less than 24 months of
age in Alexandria governorate. The results indicate that
there is a need to educate mothers about proper feeding
and weaning practices in order to improve the health and
nutritional status of these children. Intervention in the
form of appropriate health education is recommended.
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childien. Fruit juice was more likely to be given for
those from 12 to less than 24 months (38.5%) and from
6 to less than 12 months (33.1%) than to those less than
6 months (7.3%). Unfortunately, the bottle was the most
common means of administering liquids to children
under 6 months.

A small minority of children below 24 months of age

had received vitamins or oral rehydration solution (2.2%
and l.4o/o respectively) in the preceding 24 hours. The
bottle was the most common method for giving ORS. It
is known that ORS should be given to children less than
2 years ofage with dianhea by spoon at a rate of 1 tea-
spoon per minute.23 To control fluid replacement effec-
tively, the bottle should not be used at all. In addition,
the use ofthe bottle in babies with diarrhea may aggra-
vate this condition.23

This study showed that more than one ftfth (21.6%)
ofbabies under 6 months ofage were given milk substi-
tutes (fresh diluted cow's milk, milk powder, and baby
formula). Again, the bottle was the main method (80%)
in the youngest age group. The EDHS9 reported in 1992

lhat 21Yo of infants from 4-6 months of age were given
artificial milk. In 1995, the EDHS10 reported that among
infants from newbom to 3 months, 3.7olo received infant
formula and 9.7 were given other milk. In those aged

from 4-6 months the percentage had increased to 15.loh
and 30.9olo respectively. The present study indicated that
the percentage of children given milk substitutes
increased to 63.30/o for those from 12 to less than 24

months and 53.2%o for all children under 24 months. The

bottle was the most frequent method. This practice is not
recommended for young children, especially those less

than 4 monthsle It is well documented that artificial
feeding is associated with an increased incidence of
infections such as gastroenteritis, respiratory infections
and otitis media, malnutrition, and growth retarda-
tron.- '"-

The higher incidence of diarrhea among artificially
fed infants can be explained on the basis ofpoor hygien-
ic conditions and feeding errors.3'24 Early introduction
of a"rtificial feeding (1ess than 4 months) is the main
cause ofinfantile marasmus which is widely prevalent in
EMRO countries.3 The use of bottles should be discour-
aged.lg Bottles are vehicles for the introduction of
germs. lmproper handling easily leads to contamination.
Proper cleaning is dilficult.q The use ofthe bottle ma;

also have an impact on the health of the mother.

Supplemental bottle feeding is associated with a short-
ening of the period of postpartum amenorrhea.9'25

In 1996, the WHO26 defined weaning as a period that
starts with the introduction of food other than breast
milk on a regular basis and ends when the breast milk is
completely stopped (6-30 months). The transformation
ofthe infant's diet from breast milk to regular table food
should be gradual. Supplementary foods are an integral
part of this progress. As the child's age advances, the
mixture of breast milk and supplements changes. The
amount of breast milk given to the child declines until
breast feeding is eventually terminated.26 The addition
of supplementary foods and choosing which ones to use

are determined to a large degree socially and cultural-
1y.21 In 1993, Ministry of Health consultants in Egypt
recommended that complementary feeding using cup

and spoon should be introduced at 4 to 6 months.19 Later
on, in 1996, the WHO recommended that complementary
feeding should not start until after 6 months.26

Nutritional requirements are most critical during the
weaning period when nutritional deficiencies can have a

long lasting effect on subsequent groMh and develop-
ment.le,28 During the weaning period, the introduction
of supplementary foods may be accompanied with diar-
rhea (weaning diarrhea or weaning dilemma).29
Continued breastfeeding helps to protect infants from
food borne pathogens during this transitional period.3o

Several studies3'30,31 have shown that early weaning
(before 4 months) can be harmful because it reduces the
beneficial effects of breast milk and it increases the risk
of infection from contamination,. Inaddition, the types
of weaning foods available to poor families may be of
questionable quality and benefit. Breast milk contains
proteins of high biological value which will complement
the protein of staple foods such as cereals, pulses, and

tubers.3 Continued breastfeeding with the gradual intro-
duction of appropriate weaning foods will have further
positive effects on the health of the child. The present

study showed that some 35.5%o of all children under 24
months had been given semisolid foods during the pre-

ceding 24 hours including 22.4oh of those less than 6

months of age. Other studies have also shown an eady
introduction of solid foods. A longitudinal study of
infant feeding in rural Giza, Eg)?t revealed that solid
foods were introduced much earlier than the recom-
mended age of 4 to 6 months.32 According to the EDHS
in 1992,9 supplements other than plain water were being
given to many younger children. Some 3 80/o of children
less than 2 months of age were given supplements. This
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Solid foods were given overall to 58% of the chil-
dren. These foods included family foods such as rice,
macaroni, chicken, meat, fish, eggs, potatoes and veg-
etables with sauce, beans, white beans, bread, biscuits,
and home made baby foods. The proportion of children
given solid foods, as expected, increased by age group
going from 9.5o/o to 53.9Yo to 81.1oh respectively. As
expected, all solid foods were given by spoon.

DISCUSSION

There is a need to establish a national database on
child feeding practices in order to permit monitoring and
assessment over time. This will provide a reliable basis
for remedial action and will determine the impact ofpro-
motional programs. The present study used the house-
hold survey approach to delineate current feeding prac-
tices. It indicated that the majority of children less than
6 months of age (92.7%)had received breast milk in the
previous 24 hours. Breast feeding is deeply rooted in the
Egyptian culture.8 An Egyptian Matemal and Child
Health Survey (EMCHS) in 19918 indicated that the
prevalence of breastfeeding was as high as 94.3Vo for
last bom children in the five years preceding the survey.
Similar results were reported by the Egyptian
Demographic and Health Survey (EDHS) in 1992.e This
survey reported that almost all Egyptian children were
being breastfed for some period oftime. In 1995, similar
results were also found by the EDHS.10 The present
study revealed a pattem of prolonged breastfeeding in
Alexandria where 79.5%o of infants from 6 to less than
12 months of age and 53.1olo of infants from 12 to less

than 24 months were breastfed. The EMCHS8 in 1991

found a prevalence rate of breastfeeding that ranged
from 80.60lo to 84% in children aged from 6- l1 months.
The rate dropped to a range of from 32Vo to 76.8%o for
children from 12 to less than 24 months. Prolonged
breastfeeding is common with a median duration of 19.1

months.e The report ofthe SPAACll in 1996 reported a
mean breastfeeding duration of 18.32+8.03 months.

Other countries including Mauritania,l2 Syria,13

Algeria,la Yemen,ls and Sudan,16 also have a high
prevalence of breastfeeding. In Saudi Arabia, the
Matemal and Child Health Survey of 199517 reported
lhat 94Vo ofbiabies were being breastfed at the end ofthe
first month of age. The prevalence then declined to 84yo
at the end of the sixth month and 45o/o at the end of the
first year. The mean duration of breastfeeding for Saudi

women was 18 months. In a study of 585 upper class
children in Kuwaiq 71oh of newboms were breastfed,
50o% were breastfed at 1 month; but only l0olo were
breastfed by the fifth month.3 In addition, Goulam et
a1.18 reported that the mean duration of breastfeeding in
Kuwait was 4.9 months. This shift from breast feeding to
artificial feeding could be explained by the rapid eco-
nomic development with exposure to western practices
and the easy availability of low-cost milk substitutes and
bottles in Kuwait.3

Although the present study indicates that 92.7o/o of
children under 6 months ofage were being breastfed, the
prevalence of exclusive breastfeeding is much lower
than it should be as reported in 1997 by Kamel et a1.6.

They reported that the prevalence rate of exclusive
breastfeeding was 42.2o/o. In order for breastfeeding to
optimally serve as a means for spacing pregnancies and
in order to promote the health of the child, exclusive
breastfeeding is recommended for 4 to 6 months.1e,20,21

Any food or drink given prior to 4 months, when com-
plementary feeding should begin, may interfere with the
maintenance of breastfeeding. Prior to the age of 4
months, breastfed babies do not need any fruit juices,
herbal drinks, or water as breast milk contains enough
water and vitamins.l9,20 Any supplements given before
the age of 4 months are not only unnecessary but poten-
tially harmful ifthey are prepared in an unhygienic envi-
ronment which can introduce gastrointestinal infec-
tion.2o,2l

Kamel et al. did a study in 19976 that revealed that
breast milk plus fluids were being given to 21.11:o of
babies less than 4 months of age. This is similar to that
reported by the combined CDD/ARI Household Survey
in 1994 (20%), but much lower than that reported in the
year 1996 by the same survey (46Yo).22 The EDHS in
1992 reported that one third of infants below 4 months
ofage received fluids other than plain water, and the pro-
portion of infants who received fluids increased with
age.e

Similar findings were reported by the EDHS in
1995.10 The present study confirms these findings. It
indicated that 33.6yo of children less than 6 months of
age were given fluids such as plain water, water with
sugar, and herbal fluids. The proportion increased to
57.5o/o for infants from 6 to less than 12 months and
dropped to 36.9Yo for older children. Carbonated soft
drinks were also given in around one tenth of young

.J .tirbrle.L J .J.ls .l.al .J ...Jti,l"'!l {iiij !t ii



<6n! t2-<14fi. Tobl<2&n

Agc h enthr
Fig.4c: Prevalence of intake ot fruit juice by age.

juice was given to 38.5% of children older than
months compared to only 7.3o/o of those less than
months.

Herbal fluids and water (Fig. 5), carbonated soft
drinks (Fig. 6), and fruit juice (Fig. 7) were usually
administered by bottle in the younger age groups. In all

Fig. 6: Means ol giving carbonated soft d nks by age
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Fig. 7: Means ol giving lruit juice by age

categories, the cup was more commonly used with
12 increasing age although the bottle was still being used
6 some extent.

A minority of children was given vitamins (2.2y')
and oral rehydration solution (1.4%). None ofthe under
6 months group received any vitamin supplementation.
A small percentage 3.zyo and 2.6% respectively of the
two older age groups received vitamin supplementation.
All received the vitamins by spoon. A small percentage

of children in each age group were given oral rehydra-
tion solutions. l.70% in the under 6 months; l.9olo in the 6
to less than 12 months; and 0.9Yo for those from 12 to
less than 24 months. The most frequent method of giv-
ing ORS for those less than 6 months and from 6 to less

than 12 months was the bottle (7 5Vo and 600lo respec-
tively). From 12 to less than 24 months, the cup was the
most ftequent method (60%); however, in 20%, the bot
tle was used. In the remainder, the spoon was used.

Semisolid foods were given to 35.5olo of the total
1080 children. These included Mahalabya using rice and
milk, mashed beans, or potatoes, Cerelac, biscuit and tea
or milk, and vegetable soup, etc. Table I indicates that
the percentage of children given semisolid foods was
22.4%o 6elow 6 months, 42.ITo from 6 to below 12

months, and 35.6%o among children from 12 to 24
months. The spoon was used most often to give semisol-
id foods: 80.8% under 6 months, 78.49/o in those from 6
to less than 12 months, and 9l.lo/o for those from 12 to
less than 24 months. The cup as a method of feeding for
semisolid food was used in l.9o^, 3.6Yo, and 2.60/o

respectively. The bottle was used in 17.3% ofchildren of
less than 6 months, 18.0olo of children of 6 to less than
12 months and 6.3%o of those from 12 to less than 24
months.

700/.
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and solid foods. The means of feeding, whether by bot-

tle, cup, or spoon, is also included.

The overall prevalence of breastfeeding was 69 2Yo

in children less than 24 months of age. The prevalence

dropped as the child's age increased. In those less than 6

months of age, 92.7o/ohad received breast milk. In those

from 6 to less than 12 months, 79.5olo had received breast

milk; and in those 12 months and older, (53.1%) had

received breast milk. (Fig. l). Milk substitutes were used

t000h

6-<l2m 12-<24m Totals24rn

Agc in months

Fig.l: Prevalence of breastfeeding by age

by over half (53.2%) of the mothers overall.(Fig.2) Only
21.6% of children younger than 6 months received milk
substitutes. Less than two thirds of the older children

Age in molthr

Fig.2:Prcvatence of intake al milk substitutes by age

received milk substitutes. The most common means of
giving milk substitutes. (Fig. 3) was the bottle for chil-
dren under 6 months (80%) and for those from 6 to less

than 12 months (66%). The spoon was seldom used in all

age groups.

Fluids including herbal fluids, water, or water with
sugar were given to 4l .8% of the total sample. (Figs. 4
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Fig.2:Prevalence of intake ol milk substitutes by age

a,b,&c). Fruit.juice was given to 30.3%o. Carbonated soft

drinks were given to 10.8%. Oral rehydration salts were

<m 6-<12!1 l2-<24m Tohk24!i

Age in monthr

Fig.4a: Prevalence of intake of hetualfluids/water by age

given to 1.4%o. Type offluid intake differed according to

age as indicated by (Figs. 4 a,b,&c). Those less than 12

months most often received herbal fluids or water. Fruit

Fig.4b:Prevalence of intake of carbonated soft drinks by
age.
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INTRODUCTION

Patterns of child feeding, including breastfeeding,
have an impact on the health and growth olyoung chil-
dren. The wide prevalence of protein energy malnutri-
tion is associated with errors in feeding and weaning
practices.1.2 Methods offeeding develop gradually as the
result of numerous constantly changing sociocultural,
technical, economic, and ecological influences which
affect human rearing patterns.l,2'3 Very few studies have

focused on infant and toddler feeding praclices.a 5 The
majority ofthese studies were cross-sectional surveys of
relatively small numbers of well or malnourished chil-
dren, or sometimes institutionalized children, rather than
randomly selected samples representative of the general

population. The few representative surveys carried out
were not designed to investigate the prevailing pattems
of infant feeding.3 Kamel et al.6 studied the status of
breast feeding in Alexandria governorate in 1997 and
provided baseline date for a variety of indicators mea-

suring breastfeeding and bottle feeding practices in
Alexandria. The data are essential in order to monitor
health education activities. Additional details on feeding
and weaning practices are needed in order to design the
content of health education programs. The goal of this
study was to delineate current feeding and rveaning prac-
tices in children younger than 24 months in Alexandria
governorate.

METHODOLOGY

The household 24-hour dietary survey was selected
because it is particularll appropriate in communill -

based surveys of dietary intake.T The recall bias is elim-
inated and current behavior is revealed. The target pop-
ulation was mothers of children less than 24 months of
age living within Alexandria governorate during the
period from April I, 1995 to December 31, 1995. The
standard cluster sampling technique was chosen. The
study covered 1080 children.6 Of these. 232 were less

than 6 months of age, 308 were from 6 to less than 12

months. and the rest, 540, were from 12 to less than 24
months of age. The mothers were interviewed using a

pretested schedule to collect data about the infant's age

and his total oral consumption, including breastfeeding,
in the 24 hours preceding the interview. All ofthe ques-

tions were close-ended, simply phrased, and precoded.
Analysis was carried out by computer using the SPSS

program

REST]LTS

Table I reveals the patterns of feeding practiced by
the total sample of mothers. The categories include the
following: breast milk, milk substitutes, fluids (herbal
fluids/water, carbonated soft drinks, and fruitjuice), oral
replacement solutions (ORS), vitamins, semisolid foods,

l

prcceding the interview

=11:-\?, --':i.]{- 1,. N.M.Kamel, A.c.lbrahim. et a|...
'Jg:r=,,.,4

Type of feeding

Aee ofchild in months Total... I rj

< 6 months

(n= 232)

6-<12 months

(n: 308)

12-<24 months

{n = 5210)

No o/n No. v, No. o/o No. D/o

- Breast milk

- ldlk substitutes

- Fluids:

r Herbal fluidVwater
r Carbonated soft

drinks

. f rult Jurc€

2r5
50

78

17

t7
4

0

52

22

92.'l

21.6

33.6

't .3

1.3

1.7

0

22.4

95

195

t'l4

42

t02
6

10

139

166

79.5

63.3

56.5

13.6

33.1

1.9

3.2

42.1

s3.9

287

330

199

58

208

5

14

192

438

53.1

61. i

36.9

107

38.5

0.9

2.6

35.6

81.1

'14',1

575

451

117

327

l5
24

383

a6

69.2

53.2

41.8

10.8

30.3

1.4
,t ')

35.5

580

Table 1: Feeding pattern of children below 24 months in Alexandria in 1995 in the last 24 hours
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FEEDING PATTERNS OF CHILDREN UNDER 24 MONTHS
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ABSTRACT
This community-based stucly was carried out to provide baseline data about the feeding patterns and weaning

practices in children less than 21 months of age in Alexandria/Egtpt. In 1995, q totql of '/080 children were select-
ed, using the cluster sampling technique, for a household 24-hour dietary sumey. Children were categorized accord-
ing to theb age into thrce groups: under 6 months, from 6 to less than 12 months, and from 12 to less than 21
months Findings revealed that the prevalence of breastfeeding dropped markedly as the childS age increased, i.e.
92.7% in babies under 6 months, 79.5% in those from 6 to less than I2 months, and 53.1% in those fiom 12 to less
lhan 24 months. There was early intloduclion of milk substitutes (21.6%),fluids (33.6%), complementary semisol-
id (22.4%) and solid (9.5%) foods to babies less than 6 months of age. The bottle was the most commonly used
methodfor giving milk substitutes andfluids, while lhe spoon v)as the most commonly used methodfor giving semi-
solid or solidfoods for differcnt age groups. A minority of children under the age of2 was given ttitamins (2.2%o) or
oral rehydration solution (1.4%). None of the infants less than 6 months of age recehted vitamins. The results indi-
cate that there is a need to educate mothers about proper feeding practices
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skin, patbhes of white hair other than the forelock and/or
mottled peripheral pigmentation ofthe retina. The white
forelock may be present at birth only to become pig-
mented early in life. The hair may become prematurely
gray or white.2

Deafness is the most serious feature and, ifpresent, is
usually bilateral and severe.2 The defect seems to be in
the organ of Corti with atrophic changes in the spiral
ganglion and nerve.2 In 1974, Friedman reported the
histopathology of the temporal bone of a child with
Waardenburg syndrome showing total absence of the
organ of Corti, atrophy of the striae vascularis, and
absence ofthe neurons ofthe spiral ganglion.l The sen-
sorineural deafness which is the most serious part ofthe
syndrome can be profound or moderate, unilateral or
bilateral. If the hearing loss is partial, it may affect the
low rather than the high frequencies.l3 This patient has
moderate mixed hearing loss in the right ear. (Figure 2)
A combination of the two pattems of hearing loss in the
same person is possiblea which is the condition in this
case where there is profound hearing loss in the left ear
and moderate mixed hearing loss on the other side. All
of the investigations of a unilateral sudden hearing loss
conducted did not reveal any possible cause. Sudden
hearing loss could be a feature of Waardenburg syn-
drome. This finding would be supported if similar cases
had been reported in the literature.

Vestibular hypofunction is an often-overlooked fea-
ture. It is estimated to have a prevalence of75% in this
condition.la In 1975, Hageman reported a high incidence
of vestibular dysfunction in Waardenburg s1mdrome.l4
Marcus has reported similar findings in a case of ipsilat-
eral depressed caloric reflex with unilateral deafness.ls
The case presented here also had profound unilateral
hearing loss with ipsilateral canal paresis. The patient
did not suffer from any balance disturbance which might
indicate early presentation of this canal paresis rather
than sudden onset.

The pattem of inheritance for both types I and II is
autosomal dominant. Fresh mutations may account for
a few cases. Older paternal age is considered a factor in
fresh mutation cases.2 Cytogenetic studies have shown
that the locus for the gene for type I may be at 2q35 or
2q37 3.16.17 The asymmetrical nature of many of the
abnormalities is an indication ihat they are remote
effects ofthe gene on the cells of the neural crest before
differentiation of these cells into more complex tissues

or organs occurs. Like piebaldism, Waardenburg syn-
drome has been shown histopathologically to be a neur-
al crest syndrome.4 Extensive investigations have con-
firmed that the inner ear originates from the cells ofthe
neural crest. It has been shown that in Waardenburg syn-
drome the melanocytes in the depigmented areas are pre-
sent but contain abnormal melanosomes. In piebaldism,
melanocytes are totally absent.

The boy described here has two relatives, a sister and
maternal grandfather, who have the white forelock.
They were not available for clinical examination or fur-
ther studies as they are living in a remote area of the
desert. Variable penetrance ofthe genetic disorder leads
to many possible combinations of signs ofthe syndrome
in affected individuals. Only a minority of patients show
all of the classical signs at the same time. Possible com-
binations that may occur in an affected person include
profound hearing loss, heterochromia of the iris, white
forelock without eyelid deformity or white forelock,
eyelid deformity and profound hearing loss with normal
eye color.4

CONCLUSION
A case of Waardenburg syndrome is reported. The

patient conforms to the type I variety according to the
clinical features displayed. Sudden onset of deafness
could be an additional feature ofthis svndrome.
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response showed normal wave configuration with nor-
mal latency of waves I, III, and V normal interpeak
latency of waves I-III, [I-V and I-V with normal ampli-
tude in the right ear. The left ear showed no response at
95 dB, which was suggestive of profound sensorineural
hearing loss. (See figure 6) Vestibulometry: the caloric
test showed left canal paresis. (See figure 7)

Figure 6 Auditory brainstem response showing nomal wave
conliguration with normal lalency of waves l, lll and V; nor-

mal interpeak latency of waves lJll, lll-V and l-V in the right
eat left ear showing no response

DISCUSSION

Even though the association of dominantly inherited
albinism and deafness was noted in cats as early as 1769

and subsequently in the horse and several types of dogs,

the pattern of malformations in man was first set forth by

Waardenburg. He found this syndrome in 1.40lo of con-
genitally deafchildren and estimated the incidence to be
about 1:42,000 in Holland.2 Later Hageman and

Dilleman3 distinguished two types based on the lateral
displacement of the inner canthi. The common abnor-
malities noted are lateral displacement of the inner can-
thi (dystopia canthorum), broad and high nasal bridge
with hypoplastic alae nasi, medial flare ofthe eyebrows
which meet in the midline, partial albinism (white fore-
lock), deafness and broad mandible.2 Occasional abnor-
malities include round tip of the nose, full lips with
accentuated "Cupid's bow" to the upper lip, cleft lip and
palate, cardiac anomaly (VSD), upper limb defects,
Hirschsprung's aganglionosis, Sprengel's anomaly,
supemumerary vertebrae and ribs, spina bifida, and sco-
liosis. Mental ability and physical activity are usually
normal.4 Many variants of the syndrome have been

reported. Neurological involvement in the form of men-

tal and motor retardation, gait disturbance, dystonia,
muscular stiffness, and peripheral neuropathy,5 tem-
porolimbic epilepsy,6 Marcus-Gunn ptosis,T and cerebel-
lar infarction8 have been documented in the literature.
One case report mentions absence of the vagina and
right-sided adnexa in an l8 year old girl with
Waardenburg syndrome.g Congenital clasped thumbl0
and atretic lesions ofthe gastrointestinal kact such as

anal and esophageal atresia and tracheoesophageal fis-
tula have all been reported.ll One case report had

noted severe cyanotic heart disease as an associated
feature of the syndrome.l2 The partial albinism is
most commonly expressed as a white forelock (polio-
sis) and/or isochromic beautiful pale eyes with
hypoplastic iridic stroma; howeveq it may be present
as heterochromia ol the iris, areas of vitiligo on the

Figurc 7 Vestibulonetry: Caloric test showing left canal parcsis
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Figure land Figure 2 Waardenburg syndrame: note the characteristic white forelock, dystopia canthorum and
asymmetry of facial bones

The nose and throat examination and the remainder of
the physical examination were nonnal. A clinical diag-
nosis of Waardenburg syndrome was made. Fufiher
inquiq rerealed lhat his maternal grandlalher and one
elder sister have the white forelock. Neither has anv
hearing loss.

Investigations, which included complete blood pic-
ture, urinalysis, fasting blood sugaq renal function, liver
function, cholesterol and triglycerides, were all within
normal limits. Serology for syphilis (VDRL and
TPHA), other TORCH agents, and brucellosis were neg-
ative. Plain x-rays of the chest, paranasal sinuses, skull,
and lumbosacral spine were normal. Conrputerized
tomography ofthe internal auditory meatus and inner ear
were normal.

Pure tone audiometry at the time of adrnission (See

figure 3) revealed moderate mixed hearing loss in the
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Figure 4 and Figure 5 Tympanometty showing type A
campliance in left ear with absent acoustic reflex
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Figurc 3 Pure tane audiometry showing mixed hearing loss in
the right ear atfecting the low frequencies; left ear showing no

response to stimuli
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right ear affecting the low frequencies at 250 Hz and 500
Hz. The left ear showed no response to stimuli at 120 dB
in all the frequencies which is suggestive of profound
deafness. Tympanometry showed Type A compliance in
both ears. The acoustic reflex was absent on the left
side. (See figure 4 and figure 5) The auditory brainstem
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SUDDEN HEARING LOSS IN WAARDENBURG SYNDROME
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ABSTRACT

. Sudden profound hearing loss in a young man with Waardenburg syndrome ttpe I is reported. The classical fea-
tules of trhite forelock and dystopia canthorum were present. Audiometry and auditory btainstem responses con-

firmed the nature of the deafness. This is the frst case of this rare syndrome with the unusual presentation of sud-

den hearing loss reported from this part of the Kingdom of Saudi Arabia. The medical literature about this syn-

drome uith dffirent patterns of hearing loss is reviewed.

' ' o'!fl
.&'Yl ul L.19r J.r.,rl.r L;),[i. q'rJ3 ,er".all ;i!l ,/ ,*.',f C* ,!] .i. q;t + yLi, tAJ- Ut= {-lLiJl 6ra ;b-".:

.L;-!l 6! i--.j'lJ i+j+!l c,L-)l-,llJ J.,-ll i+-Lj "iL-- u---ar 
a-j)il-iJl 6r-.d;j,+-Jl u-iL-*!l -,.tl

oia..1c c.i.s: ajJl c,YLiJl *- *..1, +.!,g-r-Jl g.ll-;l.r- olrllr...l, eJl .r.,tJ i!-|J., C*Jl -t!i JF JS'L:JI f
Ut- Jbi ";.Jl lii UL- JL,il JS.t,hl .U)t,ll aia i.e c,J-i: JtL gi "+ C:,ft+"tl C--,tt ""+ 

l-{:i!)'leJ Li)jJl
.s.l+j'll yJl $s L.rs{ Lj}J J[i*"r

INTRODUCTION quite uncommon, and we are reporting such a case, the
first of its kind from. this part ofthe Kingdom on Saudi.

In 195 l, P.J. Waardenburg, a Dutch ophthalmologist, Arabia.

described a genetically determined, autosomal dominant
syndrome in which unilateral deafness was a feature. CASE REPORT
The partial albinism ofthe scalp hair has given the con-

dition one of its names,'hhite forelock syndrome.': The A 18 year old boy presented with the complaint of
commonest and most important features ofthe condition sudden onset of deafness in the left ear of two days'

are sensorineural deafness, eyelid deformity, and hete- duration. He denied any history of upper airway infec-

rochromia of the iris. Since the original description, tion, trauma, or exposure to ototoxic medications. On

over 1200 cases of this syndrome have been reported examination, he appeared well built for his age. He had

from different parts of the world.l The syndrome seems a white forelock, dystopia canthorum, light brown irises

to consist of two genetically distinct entities which can (hypochromia) and asymmetry of the facial bones. ( See

be differentiated clinically into Waardenburg syndrome figure I and figure 2) Both ears were relatively small.

with or without dystopia canthorum, type I and type II Otoscopy showed intact tympanic membranes. Eye

respectively. Congenital deafness in both ears may examination showed dystopia canthorum and light

ocCur in about 25oh of palients with type I and in about brown irises. His vision was normal. Retinal examina-

50% of those with type lI. Sudden onset ofdeafness is tion showed some pigmentation around both optic discs.-

.*"*
* M.P Divakaran, MD, Head ofthe Department ofM€dicine, King Kialid Hospital, Najran, Saudi Ambia

+ Hamad Al Muhaimee4 MD, Associate Professor, E.N.l Departrnent, King Abdulaziz University Hospital, Riyadh, Saudi Arabia
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THE ROLE OF ARTHROGRAPHY IN THE MANAGEMENT
OF CONGENITAL DISLOCATION OF THE HIP

Maamoon Kurmly, M.D.; Tareef Al Ak}ras, M.D.
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ABSTRACT
Arthrcgraphy has a well established role in the management of congenital dislocation (dysplasia) of the
hip (CDH). This paper includes a brief histotical review of the uses of arthrography and the opinions of
experienced clinicians. Arthrography plays an important role in confirming concentricity of closed
reduction in the management of CDH and reduces the incidence of avascular necrosis (AVN).
Arthrography is used in 2-3 cases of CDH every week at the King Khalid University Hospital (KKUH).
The methods of arthrography and possible complications are discussed according to the experience of
the authors at the KKUH.
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ABSTRACT
Although heafi transplantation has proven fficacy in the treatment of heart failure, the limited number of donors
makes it applicable to only a small proportion ofpatients. Ahernatives to heart transplantation, therefore, are con-
stantly being sought. Recently, partial left ventriculectomy and endoventficular patch plasty were proposed, aim-
ing at reducing wall tension and improving myocardial contractility. Furthermore, there has been re-emergence of
interest in the application of conventional cardiac surgical procedures, mainly mitral valve repair and ntyocardial
revascularization, as treatment modalities for end-stage heart failure. Early experience has been promising, with
signiJicant improvements in rentricular contlactility and functional class in many patients. A wider clinical experi-
ence and pro:spective randomized trials oftherapeutic options are needed before these alternatives become standard
procedures. At the present time, they offer a new hope for patients with end-stage heart failure.
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.1,..G' 12 ,gJr. l1 isJL,Jl i i:r'. J+ij! I (',<1

: i-rr-gjEiriJ b dr.l+4J I J+JlJJ,,4!

o*l.> o11 ip r.Fi
Nefazodone-lnduced Liver Failure:

Report of Three Cases
Ann lntern Med 1999; 130:285-288
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.*ui i*;t-;.ri ,i...ri
:cjtiJl
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.C..19 j )E-il 3-r3 ...,: ,-,.s1".,11+
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t,5r,-:.i;;*

.l+- r -r:: x i.L150 L ,- .r ,::_,ilJl
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.(,{3e) &J++LJl-,
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i-ltjl
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.:l'.1Jl-.r 1.6-rt-l irli'hll .';+l;n!L ..$ .,.;- 6J ,e-.rhll

.J&Jl q-.l!ll '6!l
.rl.lJl J+tsill iJ.-lJ.r ttrJll :._- i*LJl c.ra ;1[!: I

6,rfuJt..,.,4 .f l1,ci .L*lf a*tgtt zr-ngi.t r.J r ulc rLa;Jl

i.g.cj I lrtdj I eE : ;.r .u; 4i<J-9 15.+ d3'i cjlJ+
Eradication oI Helicobacter pylol Did Not
Relieve Symptoms ol Nonulcer Dyspepsia

but lncreased Healing of Gastritis

ACP Journal Club '1999 llayl June; 130 (3): 64

e;3;JJl e-: sl. 't 
.':ll cJlS lil L" U..;r-" :i-l,r.rJl -i,ra

oJJ l,:-a J.-,+ .r--l . ^tl .r;J*ll 6rt ;t,,e'f t ,-|.-jc A-'lJ+Jl

NUD (sj!!- J a;-r r,".) i^;
,IJJL i{-:J. 4+dl {*jL-* i:jl,!i4 ;lJl - - :i*lr.!l Li,-'}
.lJlS .l ...^.'ll ,l 5l- ../ .--r-i .i; ;lJ i'.1b. fr,rll

. ,lJ...rb ,Li.- -J'ii .*A ,t$J{t,j)t-{i
L.+L t :.,J* 348 UL- i-1-.1,r e*i :i-j..;.uJl ir9*Jl
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.,*-.li O J;t+ r! rJ'.i-l (,Jr+ll -* ,5lfrLl ,;Jr ;
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328 Ut- J+L: pl ,186 g,2Al'Yr. i+E- {.; $lS
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.G}.rll irjl:J.,-rJl 6-jjl. r-.f+!+-r * tr-.-i ".rr

l+-:: ..r!+. /a 2e.J-a- o+-Ylj+Jt i . ' ,r - 8S ,jrf::, ,i, .*
J;,3".+ rJJ-*ll LJ./l ifr.dl sr i 

-....: 
rll e,--!jJt rdl<

i+JiLill Altill Li ,150;rr-,.y iir.r,r.,c ;3Jji ,l,r q.ltri
.c,t!Lct :Jl3 fi{.ll 'l il ;& c;-,ai-i

(c,U!!l .ri.i r,{..,.r J$Jl J,. s;J,.8 ,r-:ji-l) :Alljjll
.":U.r_x.r+ll-r iJL,Jl ic_.-- & (/83) t . ' tr- zz pi -
i,- t o.*i 16 ,n+-Ylj+Jl L.r-- iF (156) 1 ' !. 5or

.C)rt'-Jl

*," .,!i (fr.+D ;i{.lt JJ^. ;tS ,16 L.r-'Yt Jrr4.t -
.J-ii J15 ;iJdl sl: ;j eL3 ,3: .+E.r..,:,rtt i-.r.+.
19J t Jd 84 J.t!- Lr,28 i!.".:- o:-itj*Jt L,r*,rrt

.J.t 1$cdl Ar'J'*
c,Li'cL;. JitrrJill i..lr* .r;,r. ; 12 6,rJ ,:.s -
c,Ltl:.'.lL isJl:."uJi J^nl "L 

rJ$Jt p,lr.l,-.i$ r+ri!
.tn!l 'lrJl Lr-+-.r- L:r. zz jlr,l ,;**.ur

fi.ra J.u- .,Jl Jr-!l L-e;Jl JiUedJiJl 6l! :i-)r{-iJl

6J .:lliJ lFl 'slr i,+.llj+Jl F t.,Li- ,7t-is |.i
.r.t-Jl ,uJ:slji ;:ti!t s.i Jt'.i ,!Js ,t.r, ;st , - ,;r-
.:JJs +L$r+! alrl-Jtrr-ll ,r;.,,!l rs"l JE L.S.l ^{:l<Ji

.i.4a-iJl c,LicL;.Jl

i,r-c ?1JLL*,-t ta" J rjl-p,-cg':tt pt.i;;*, t

!JrL4Jl gn_J,.Jl di.L,ajl o.J;.ll :lr g)J i; ,lt:11_,!l

.u'Vt a13'49 arno.,.ae a-'f U.
Omeprazole Versus High Dose Ranitidine
in Mild Gastroesophageal Reflux Disease:

Short- and Long-Term Treatment

Am J Gastroenterol 1999 Apr; 94: 931- 6

e-:-,:-. c,Ll.-+i.: r lLi i olij:a-b!l : I it:.
A+lLLi e;lJ JS-r+ Proton-Pump lnhibitorsriJJ,tJl
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t' 6!l . ir i : ll 

'6..i'Jl ..,L{-!lJ .Symptomatic Reflux

,!lJl _+I:j:JL ..*+--:.i
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s;J. 10 aF di'l3Jl :ltLjll i-.r+Jl lrj C l -trl .i.i[t
.L"JL'- i:i i. 'rr

.r-"r nL"-i ;: ,i9L-11 c,lel . :r ...i1 c,la-i i-:* , *+

icJ--J ;l L. ^11 i-itrJl isll - - ll o"ii : :11:Jl i-.1-: -ll
ir+l t z ,,,. 1++r": .:.! ,;3'vr

.e).ll 
"'+ !*: 36 ;.1.1 .,ErJ Jl c,ar.Ji

:g;l:Jl
: i:rt A'Xl e-.r-Jl ,r;_r. #i .i-lr"tt ; ii-.juJ".{ -
C-b .,....r C- {--lrill ++,r,lJt+ Lt-N A-.JL i+,L
,i-lJJl .-r c- L.rLi- ,,J--Jl jtlib fLilt ,J-Jt /
irj_":JJL .',+.1-- 6.+iLll L-*"-Jl _--;_s __--t L"j+J

.ai"g- , ri ,-r+; lu.J,"L J,--j ,l,l.r r--lc+ll

jly! d e;b i;*i r+g .lra; 12 .e, il+-iJl rJLch -
.r.r- elljj i.;iL!-ll i.c.9--Jl .,-i s3t-ill,.J-"Jb L;-Jl

' 'flJ+ll !'L 'l " ill
J.+L J:. .,-.Jl G 

j_..iJ| ,""i-l ,l_,{-i- 36 Jr,3 ,..r+till-.i -
"K+ G X,ll+ ,rit- ,.r' ;dr 3tl! s+J ..rr.*J-+Jt i
ijJt!.) s,++t 6J,- glrl (,.-.r. 3 6J L^rl di *J fG
G-ll .L eL^ill -q, rlliJ (i-lJJl Ll ,,r F'L:-" tbr! C-

.i++bJl : -jljlJL
i.tlr -ll $-;ll FLI ,ls-[ Jl ;-bJl ai4 J+r.i :i-)u'lt
JrlA li+.i1.llCl ilitJJl r+ 'l .';ll .s-,+.:Lir-i- .F.ei

'i-"::Lll a:'sJt ijL'l"- sll ir ec /'-

19_ J.l,,-tI FJ'JI slc -;e'!.c :,X:.g*J! 1r,r--.1,"c1I ,,a$i
arrJl I j; lr .,igral I 6J.5 .11 &.iJ L U6ijL4 , ,!3-J.cJ I

Sustained Esophageal Contraction:
A Marker of Esophageal Chest Pain

ldentified by lntraluminal Ultrasonography

Gastroenterology 1999 Jan; 116: 29-37

,6Jdl iltl s+$ \,+- {-. J lJc Jt- s-!:i-bJl ibJ
sL-!l J ,. rt di : "-*.r 'r rr-'Xl a,a; !! ;.rL;q L. L!L;

.[:.'. ^tl
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,l.r"llc J.il"r++-..r'Yl a.J3i 164 &t]j ()+-,/ ,LJ+-lt
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.u:.eF{+
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.;ljJl el3.rll icj*

tlG,j--l+': tlJ+ll : J'.$ 1^ ll s-.JLc el .'; ll ol :i-)J-:ll

"Fb.'Jl Jl3'1 J! Srr.X L.*Jl c,l.rr.' -rl3 Js:|.*-l'yl
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,*Jl u;!l u- a"-ll ;i tX.;r'Jl -l {rll ,Li.L i1; g-l
.i*.iul ;lJ,c.'Yl ,-,+,-+ r ).rll lrsJi 6J{Jl .rl.-Jl l3J3L.:

gb, et..3.iJl,s.r i.salt3t3 -19c; g: l_l

7i:.tgJ I ?irJ.,rJ I

Reversal of Fundic Atrophy after
Eradication ot Helicobacter pylori

Am J Gastroenterol 1998 Sep; 93(9): 1425-31

15"J i*lCl i-,j- JjJJI i+JL^. r+J'b ij.;r- :i-!.rJl j.r-a
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i:,lol . i: ..1 ,.;;l J-<I or-i ."=tr.-Lt ij- :;-bJl i-i-+
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iJ:s Fgg,"J+lJ,-F,,Jl L'),1- .:,.j i-il!- u:L-r
r+Lt

J+. :kJYt slJl .' - lJ.!')l Lr -!l c,!tx :i-!Jt ii5f
.:11 -raL,:Jl ir'J'"+. JJL-ljj lJ I -'._j t.tl Lr'.L A+!j_ J iJl
ClJ."'Yl+ .t+ j!+ ".r.-*-: i*j3-+.-Jl lrl<l 6rsi .i:JJ'yt

c,JJl ,.iJ,
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rJCr+JJ LJl&J I a*..3t..J I FL.li.art<lIC4;
1998-1992 0,*i E c+!r.. s!

Ouinolone-Resislant C am py I ob acte r j ej u n i
lnfsctions in Minnesota, 1 992-1 998

N EnglJ Med 1999; 340: 1525-32

,:sL " l . . .Lsll ii.l i - r l i r,l,.,ii,i :a-l,Jl i*i_l_r,
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L r ' ll , UU {l-*1 ,Ultrasound Transducer

PHll oa:iJ ,Pressure Transducer

:g.:EJl
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"! C -r-ll t.1a, ,:,--i.t1.r*; gJ ,. tl pJ'Xt g,1t-

d}Jl^Jl jrt 6J- 4+Jjj ,i -,- Jr- CiJFj J,aJ .J,.tut
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2'449a tu1,2; :CJ|'.;'4Jl ctJla5.J I cl,tlllLri;:ly
Nonsteroidal Antiinflammatory Drug Use

and Gallstone Disease Prevalence:
A Case-Control Study

Am J Gastroenterol 1998 Sep; 93(9): 1420-4
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Now, for the very first time, a low molecular. weight .heparin has received a licence for the

i*-"", of PE. this means rhat instead of having io giv.e 
-patients. 

a continuous i.v. infusion of
oJt.oi"""..a heparin, you can simply give them a"oncJ-daily injection of innohep, which is just

as .ffectirre,' bot r"ithooi the drawbacks 6f h"rritrg to maintain an intravenous line.

innoheo is the onlv truly once-daily treatment lor PE and DVT. and is also available as variable-dose

.y"ing"i for added'conven iett.. ani simplicity.

innoheb! Arl oaoJ dr L r ?apa { .od rn Vials ol 2ml l{7"pdrl oor-r10000a!vd
, , -r ;'".-"pd;,n hF.7' -lcono Tnzdoa r. sodiLF 20.000 a1l Y" U F, p'eeeru60 d r
.."ril--cotro t.,orz"orItrsodurorL'piIeSvringeol0.3smlor0'r5mlTn/aoarsod;
,- rh ono,nr-xa L ml Gradualed svrlnqe ot 0,50 m|, 0.?0 ml or 0 90 ml

20 ooo ant -/a L " l : aD lrleo {rl. roo Jn D sr ph' Properlies - r2ao.r'l sod ra' d 0

moe Itarreohlheoa'rood".edbverzvra c depol'/ rer i/al 01 o" olr..lo'a 160o'r '6
motecuar mais,oe.*eert000a.b a000oa.o uidpporTavinr1 o' rE n'o or

aooror.4 5oO oa on. fi"7apa 'irorbo' c igerl k rc56o I a(. bo'r'' dD

rior"oo"rgo'" otow tq 5 rbcLld' poLs lleclor -'rp obso'o ior \c|e 200r rrrre oea"
o,"sma aclrvlv oerrq oDs" red dre 4_o lou' Tl" Fitrildio1 5a Llle r( ab
i;;;;,i; ';; ,ern.areo,p,ranvwn-r'eL'je d5 r. '- sed orLq r'aplarra oLts

netsonalruoov.af'csolnt.ep"'erono'"db}"1lixaacI].vlt.'e
'esoorise 

r erar onin o o"tw"e1 plds rr ac l UV .r d \e dose adni rsre ed

'; ;r ninnco E e^ore,"eo i. al -Xa 
'Ie 

%lona r'ls lndications Tle"r_'ll or oeeo{e 1

ri'Jn""",'6no;i,ro"av enborrn P evellor or po) ooe'arve dapp-ve l rh'o-boi ) i
oar'"r ",.oersoi"q ge' e it aro otrl-opieo sJ'oe t o ever 1o' o conla 11 r dwe 0 rra_
,l.ro,. m."< rdr du"coroo e odovrs oosage neatFe't at Dw a'tt
PE lhe recomaeno6o oore i l/r cniv. lu'ig bodvwp'g{ sL orce oarv
Tnt.mna aDnvax,s 4oarc4ts th 1mdetz'c ti't, ol lh'anbas lgeretat rr'qc'\ 'ot r" oay

.r .oera on'3'5OO alrl\. rU s.c. ulll 2 _oJa be'o-e sLrg''y ard oo:tooeroLiveN 01'' oar v

r crin,n .J(: rr ror T.ro d-v'. InrcaDaDtopnr'tati. . pal:ent< 
^'lh 

h;qh t s\ a th a4baqs (e a
iiijiri ieoiacenem,: ot t'e o.v o ope'dldrs0a'r xdr- rs boov-freio"r'\' J'l 2"ors
h",",".,,""', in.i rhen onLe aart Lnrr 'rc oaue" id baP' nobi:/ed
iilii"iilii'i ,e"" 'n; a ,oJ.s, A bor-\ dose or 2 ooo 2 5oo all r" L rro Ire d-'4- a sda
.r hFdia;rer or rn.ralenoJsiv, c rrc Deqr.. "q ol diarys , tangr' a haeaoddt.ss aoe
;nanano;rs,.aooLsoo.eoai..00dnlrYalunroll'eatFrrcsideorlh'day'qro r1'4

! oalvs5 'oLored bv .. arLsol o /5o orl_xa ru rou' Dose

;;;;!"i n, i;; o' oe'",'a,e d. ,he bo l do";' eq'ed .41b" rade nqr6o'o' '0'qob,nFxa LLn.i alarNd.lo,v "sporse ls obld rcd overdos€ An o\ e'dor" o' rroreprav
;:-";rdr; ;to; 4d'; o ,5ds" A :ecorneroeo oos"\ 'rcre :r oLro oe 'o 

r eed ro' dr a'r

dole. but in the event oJ accidental adminrstration ol an overdose the eliect oi hnohepcan be
i."-;iseo ov 

'nra'e'o,.aor1su"r'or 
o l" p o dr r e su p.d p 'o L lor T5"do eor0rol"

mnFs'.rDnrrereoriredoerrerldhzolonclo.ooeacraiej,d6Lb-i'edby'Lr4q-0drlt16
n .im. or rhe oor cnl Ata'.e - foo p ora- rle :L pi"le 1erl'dl z" rrp erecl ol l00a'lF
i,'lrdrD".-'r Adverse etleds a,loh'p 5s"atill'eaa'd obeed q s(! {rd'dpoled
-i ne io,e' iecor r roeo. orovrd.o l_dr pa .e. $,1 ,lc:e"."oo'eoropolerr"' bieedlg
ni n i,"', severe t.otrooc\ ooe. ar a 6 evcrLdao o' xeapo $rh
conkaindicarions c 10h r I /pilse'enir''! o arv or he co1llLL"r " Tl e 20000 a. ix. lu rn

"i_,i,." . r"n.neo conu,ns soo ua Lisr o..i-. w,, " rav "rlce a -.gr- reaL.or s. T-d.

"oanonr*,s n or-;d sooseo pa'"r's l.re e'-rrql(]rrLdor'w roLlsJotsi'F ri.'s\
ooe. nbt'-rsr o,F'.orr.aidcaro.s -@ ge.e? 7"d o''oa frerorl"9r- relde r
unco.ror6o.pveervpe_e.(lor a Jl- ce eb'ar rs-lr\ 5e0 c6rdo'od s sp€cral preca!_
li6ns tnnoheD snord ae oNer wrr orrrorropd.e-rc{iltra-dlo hepalc rqr'r .e.Ltrrsu.r i
;;,'"- - dose ,ed^..o- ;loLrd oe .o., oe-o -.o."p.louororb-"dr,1ne'edbvrlr'a_-
;.,,'h..e'ronouelo,i)hor oco lo6nolol. o lo'or lnleraclions Co^ on'dr'odar 

'iioi ot other orlos ddecl..o oedoslacc eq vnar i K rt.ago.'sa ard d"\ta4, dy

;nh-nce rhe anh.oaoi ar I - recio' h rcrep uso during Pregnancy and Laclation or l/ I'n'l
.. .!.tr rl ooc meniaton s av,""Ot. or '_noTp 1o'"' -r d 'iete 5r! b'a_ 'o er''der'e ol o
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ri.."*' . o'eonanc,. L F rol trow. {lelhet .'olcp ' ercrepd 1bedsl r'lr:
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