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DIAGNOSTIC VALI]E OF FINE NEEDLE ASPIRAIION CYTOLOGY (FNAc):
EXPERIENCE OF 904 CASES WITH A COMPARATIVE HISTOPATHOLOGICAL STUDY
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ABSTRACT

Back ground: Fine needle aspirotion is indicaled in the exploration of superficiat and rteep masses. The accu-
racy of this procedure dffirs in yarious studies, and according to the organ 

"*ptored.Objective: To define the accura.y of this procedure in my experience.
Patients: This study is composed of901 cases offine needle aspiration, used is masses of various organs and

sites: neck, inlra-cranial , hepatic , pulmonaty , soft tissue , and brcasl masses
Methotls" The cytological results"are compared with the histopathological results of biopsies or surgical speci-

mens of the same studied masses. The cytological results are alio comparecl with clinical,-radiological, antl bio-
logical data.

Results: Malignancies constituted 35% o:f this study . The sensitivily reached g2.3%, while the specificity was
98 9 % The diagnosis was mistaken in lo% of specimens , while the percentage of suspe:cted malrgnance was
6.6%.

The ;study shows the indications for FNA, the causes ofposithte and negative .firurings, and the best way ro
achieve the highest accuracy.

Conclusion: FNA is a useful diagnostic procedure because it permits the screening of large numbers ofabnor-
mal masses quickly and with a minimum of trauma ancl cost. In iome cases, FNA may replace hi:ttopathological
study. This procedure requires good experience antl techniques.

+R ALKHANI MD'cESPathol ( Paris-FRANC-E)' Associate Professor of Pathologt Damascus universiry; chei f Depart. of pathology, MouassatUniversity Hospital. PO Box 33636 - Damascus - SYRIA
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diagnosis in the last 4 cases was fairly easy and

quick. Therefore, awareness ofthis complication is

quite important. Sonography and plain X-ray of
the abdomen were very helpful, but abdominal

paracentesis was the most useful diagnostic tool. It
is. thus. of paramount diagnostic imponance in

rural areas where facilities are very meagre.

Computerized tomography and laparoscopy,

where available, will be of immense diagnostic

value. We strongly advise doctors who are

involved in the management of cases of malaria to

consider a diagnosis of splenic rupture in any

patient with fever, abdominal pain and collapse,

especially if his or her blood film is positive at the

time ofpresentation regardless of any antimalarial

treatment given .
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ofihbspleen due to malaria in the Sudan. The fact
that they are due to Pfalciparum makes it even
more interesting since the majority of cases in the
literature were due ro p.vivax.8 This finding poses
many interesting questions: Why are we seeing
such cases now and only in the Gezira, Centrai
Sudan? And why on ly lairly recenrly? As we
know, malaria is very common in Sudan and espe_
cially in this area.l.2,a's We have experienced very
severe epidemics, but we have not seen cases of
spontaneous splenic rupture. Have there been sim_
ilar cases which were undiagnosed or were there
some cases which were not reported? Could this be
related to the upsurge of chloroquine resistance in
Sudan,li or is it due to some new immunologic
manoevouring by this adaptable parasite ?

In this region of Sudan malaria is mesoendem_
ic and constant.3.4 Our cases have thus been
exposed to repeated malaria attacks. This is in
variance r.l ith the suggestion of Zingman and
Viner o that most cases of splenic rupture occur
during acute infection and are associated with
P.vivax .They also suggested that a lack of prior
immunity to malaria appears to be a major predis_
posing factor .

,One of the two cases presented by Mokashi er
al.'" received chloroquine lor his acute malaria.
and this is similar to the majority ofour cases since
8 of them received chloroquine. Mokashi did not
discuss chloroquine resistance; however. Touse et
al.ls'6 observed that a case olsponraneous splenic
rupture due to chloroquine -resistant [alciparum
malaria is an uncommon event. It seems that the
course of the splenic rupture is not influenced by
the antimalarial treatment given.

The case reported by Falk, et al.r7 was similar to
ours in that it was due Io P.falciparum, and the
patient was on chloroquine prophylaxis. Gibneyr8
mentioned the increased hazards of malaria due to
wide-spread drug resistance. He recommended
that all possibte ways ofpreservation of the spleen
be explored since the spleen is of great importance
in host defense against malaria. He also empha-
sized the importance of post-operative malaria

l)J+t (1) J& (l) ,r: . i+r!t st-t . 1. !l

chemoprophylais. We agree that post_splenecto_
my malaria chemoprophylaxis has to be seriously
considered. This is also supported by Vasin et al. ae

who reporled an outbreak of latent malaria follow_
ing splenectomy fbr trauma.

Mabogunje2o in Nigeria concluded that splenor_
rhaphy was quite feasible in both normal sized and
enlarged spleens in children following trauma. He
maintained that it should be encouraged in tropical
countries where splenomegaly is a common
response to endemic malaria and schistosomiasis
our cases were all adults with no history of trauma;
howevel in suitable cases, especially children, one
should endeavor to conserve the spleen wherever
possible.

According to Navarro et al.2l the number of
cases of malaria in Venezuela rose from g9g cases
in 1962 to 46,279 cases in 1988. Ten cases were
discussed because of medical and surgical compli_
cations. Among these, there was one case of spon_
taneous splenic rupture due Io p.vivax. They dis-
cussed mistakes in management and delays in
diagnosis and appropriate treatment.

It is interesting that all the cases we are report_
ing are healthy young adults aged from 1g to 32
yrs. Apart from repeated attacks of malaria and a
history of schistosomiasis in two cases. they all
enjoyed relatively good health previously. n4ost of
the cases in the reviewed literature were patients
who were non-immune and/or intemational trav-
ellers from non-endemic areas. Unlike our cases,
P.vivax was the major parasite involved.

The pathological changes in the spleen were
non-specific, and congestion and stasis were the
major findings with trapping of parasitised red
blood cells. This area of splenic pathology has to
be investigated more. The host -parasite relation_
ship is, again, an area of great importance, espe-
cially in pathogenesis and immuniry.

Such unusual complications of malaria are eas-
ily missed and other acute abdominal emergencies
might be considered. The first five cases in this
series posed many diagnostic problems, but the
doctors were rapidly gaining experience and the
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seen in private clinics, health centers, or rural hos-

pitals and then referred to Wad Medani Teaching

Hospital. The age range was 18 -32 yrs (average

25.3 yrs). Five were males and four were females.

Two patients had a past medical history of intesti-

nal schistosomiasis with no evidence of portal

hypertension. A1l patients had had repeated attacks

of malaria. None showed any clinical evidence of
infectious mononucleosis.

The Modes of Clinical Presentation

Included the Following:

1) Al1 had a history of fever (temperatures

ranged from 38.0'C to 41.5"C)

2) The abdominal pain was of sudden onset,

either generalized or mainly felt in the left

hypochondrium and sometimes refened to the tip

ofthe left shoulder. No history of any trauma, even

trivial, was obtained from any of the patients'

Generalized tendemess was common but some-

times was maximum in the right iliac fossa and/or

the left hypochondrium. All patients presented rel-

atively acutely except one who had had abdominal

symptoms for two weeks prior to his presentation'

3) Dizziness and collapse were major common

symptoms.
4) All had pallor and a rapid pulse (120/min or

more) with a low blood pressure (average 80/60)'

5) In six patients, free fluid was demonstrated

in the abdomen either clinically or by sonography'

lnvestigations Included:

1) Total white biood count was generally raised'

Range 10- 20x103 L with neutrophilic leukocyo-

sis. The di{ferential counts were otherwise unre-

markable.
2) Haemoglobin ranged from 4.5g/i00ml to

8.7gi 100m1.

3) All had positive blood films for P. falci-
parum, done previously elsewhere and also at the

time of presentation.
4) Febrile agglutination serology for enteric

fever and brucellosis was negative in all cases'

5). In six cases, plain x-ray of the abdomen and

sonography were suggestive of splenic rupture.

The main radiological findings were absence of
the psoas shadow and deformity ofthe gastric gas

bubble. Abdominal sonography showed enlarged

spherical spleen with an echo-poor band and fluid

collection in the rectovesical pouch.

6) Abdominal paracentethesis was performed in

4 cases pre-operatively and blood was observed in

each sample.

Antimalarial Treatment:

Eight patients were already on intramuscular

chloroquine and one of them was started on qui-

nine at the time of admission. The ninth patient did

not receive any antimalarials.

Operative Findings:

In all cases laparotomy was performed. Free

and non-clotted blood was found in the peri-

toneum. All spleens were enlarged, soft, and rup-

tured. Rupture was anterior or anteromedial in 8

cases; the ninth showed a subcapsular haematoma

which was actually suggested pre-operatively by

sonography.

Pathological Findings

The spleens were received in 10% buffered for-

mol in saline. The weights ranged from 450 to

850grams. A rupture was found in 8 cases with the

ninth showing a subcapsular haematoma' The

maximum diameter of the tears was 2.5cm' Cut

surface showed marked congestion in each case'

Routine processing was performed and standard

wax-imbedded sections wete stained by haema-

toxylin and eosin. ln all, microscopy showed

marked congestion, dilated sinuses, and stasis with

some pigment-containing macrophages. Giemsa

staining showed parasitised red blood cells in only

three cases.

DISCUSSION

According to our knowledge, these cases we are

reporting are the first cases of spontaneous rupture

-i 
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from late June to early October. Malaria incidence
is at its highest after the rainy season in October.
The problem is compounded by insecticide and
drug resistance (especially to chloroquine), exten-
sion of agricultural irrigation projects, and deterio-
ration of the health infrastructure in African coun-
tries.6'7

Malaria is the commonest cause of morbidity
and mortality in this area. All age groups are
affected and both sexes are involved equally. Most
patients present with the known common symp-
toms of malaria, i.e. fever, rigors, headache, vom-
iting, dianhoea, malaise, and abdominal and joint
pains. Anaemia and heptosplenomegaly are the
commonest signs. Complications such as anaemia,
cerebral malaria, pulmonary oedema, renal failure,
disseminated intravascular coagulation (D.I.C.),
and neurologic complications are also quite com-
mon. Expectant mothers and their offspring are
subject to severe complications such as anaemia,
aborlion and low birth weight.6

Spontaneous rupture ofthe spleen as a compli-
cation of malaria is not known in this part of the
world. The maj ority of malaria cases are due to P
falciparum. In a review by Zingman & Viners
worldwide, only 11 cases of spontaneous splenic
rupfure due to falciparum malaria were repofted in

the English language literature in the period from
1960 to 1991. Most cases occurring during acute
infection are associated witt, P.vivax. Only spo-
radic reports, usually single case reports, were
documented. Such cases were reported by Patele
and Facer and Rouse.l2 Rarely, a normal spleen
may be the site of spontaneous rupture as reported
by Kumar et al.l0 Kumar also discussed the com-
monest causes of spontaneous rupture of the
spleen such as malaria, infectious mononucleosis,
and typhoid fever. Other rare causes included
metastasis such as the case repofied by Buzbee and
Legha.rr

There is a changing pattern in modes ofpresen-
tation and severity of malaria among our popula-
tion in this part of Sudan (personal observation).
The cases of spontaneous rupture of the spleen we
are reporting occured within a short period of6
months, between October 1993 and March 1994.
No previous repofis \.vere found in Sudanese liter-
ature; and, hence, we are repofiing these nine
cases.

CASE HISTORIES
(see table)
All nine cases occurred in the period from

October 1993 to March 1994. They were initially

E E TEN{P(C)
Hb(G/DL)

Symploms/Sisns Past Med;calHistory lnlial diaenosjs

!,1!12:

::.ijj

4t.0
J.8

Vagm abdominal discomfort.
collapse, pulse 140/nin, BP 80/60

Malaria
(On VM chloroquine)

40 G€neralized abd. pain wo.s€ otr
movement. pulse 140/min. BP 80/50

Uruemnrkable (on IM P€rironhis

38.5
6.5

Severe abd. pain len hypochoMrium
viih faitting and collaps€, pulse
140/mir BP 80/50

Unremarkable (on IA{
Chloroquine)

U T I +acute

38
4.5

Sev€.e abd. pain pulse 120/rniq
BP 80/60

Re.eivcd L^{ chlomquine,
Stalted on quinine, (.epeated Spl€nectomy

U.R
345
61

Abd Pain collapse
Dulse 130/min BP70/5o

On l/M chloroquine

i4r.5
5.8

Ge'tsmliz€d Abd. pain
puls€l20/nin.D! 90/70

Repeated rnalaria-(on IA,,l
Chloroquine) spleer

4{t.5
5.4

Letl h!?ochondrial pair
pulsei35lmin, BP 80/60

(schisrosomiasis),
(rep.ated Attactvmalaria) on l,t\4
Cbloroouine

Ruptur€d

40.0 Lcft hypochondrial pain

Iql!9_L2,sl4ij JIP 80/60
Lefi hypochondrial pain ref€rd to
dp lea shouldor
Dulse 120/min BP IoO/70

Repeated anacks of malaria
/M chloroquine
Repeared atrack of mhria
Present conplaints lor 2 week
Re.eived no antimalarial!

Ruptur€d Splen€cromy
IIR

Ruptlred
spleen
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SPONTANEOUS SPLANIC RUPTURE AND FALCIPARUM MALARIA

IN CENTRAL SUDAN :

AREPORT OF NINE CASES WITH REVIEW OF LITERATURE .
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ABSTRACT

The clinical, laboratory, and operative findings of nine cases of spontaneous rupture of the spleen

due to P.falciparffi malaria are presented. They all occurred in a period of six months (October 1993 to
March 1994). No previous reports were found in Sudanese literature. Worldwide, there are a number of
case reports mainly due /o P. vivax and in non - immune, acutely infbcted international travelers. Very

few cases were due loP. falciparum. Only 11 cases were reported due to falciparum malaria in a review

of literature in the period from I960 to I99l. A review of the literature is presented with a discussion of
possible pathogenesis and various approaches to management.

elr.J I {Jr;f,

!t-)l .r" elLill sjl:lrll Jl-Lll Jr r:'.1 c," c,!L- g"ll .i-b+lJ LJ+JIJ Lr/l o',.. j*Jl a*LJl oJ-i .,i tJ.!i

-\ 11t cJ"rL gj-J \ 1lY .,'1$<l- rJ.$:, 1 ;;'r ,rl o:l- c,XLJl .i,r rE .(Plasmodium falciparum) i+\!l ;JJhJl+
le -L.-.r !.,, c,Yt- eJl-.,a! C!^ll Jt!] (+ t"i. ibt- c,YL=l :1i...--l.-JLjj gi .+ d r r:|.r.:rJl Fl.!l ; '- rtl .nc.r

.r- e+"E-o ;rt- l.{-l+t-!c.l.<t l+J)LJl J; Ltj'" i{.J ,-.,-+l ,r;.r. or (P. vivax ) i!+:Jl iJJEJL a1t-}l 
""c 

i-:1-:

o.+L-)t ,r" i5:[!l ;tilill Jl ^ Lll J[5-ijl c'Yt- ;i Lx : l'.{-.r ;,J-,.J'. ,-3!Li. Jl l+:)1. k+ uiJi Y Jtti" & i.JL.-Jl
. {t- J'ii4 6J-!6.9-:i C \11\ ;-J\11'a.,- rri"ll gi Li+t-iYl ijllLt c,J' J.J.- CIJ i':l.jJl irJL:Jl-.|

. i al1 - -ll ai'li;'Jl GJtllJ :+;l.l,.!l i-:i.! f," .r. LJ;eJl hi aF c,Jjj sll 6+1./ iLu {=l:. ;ri; tx

INTRODUCTION Sudan. In this region, malaria transmission is
perennial with P lasmodium falc iparum accounting

Malaria is the most common infectious disease for over 90o/o of the cases.3'a The Gezira is the

in sub-Saharan Africa where at least 300-500 mil- main agricultural region in Sudan and it is the

lion episodes of clinical malaria cases are treated biggest agricultural unit in the world run under one

un ruuily with over one million deaths.l'2 administration and one irrigation system. Hence

rhe cases we are presenring were seen in ;:'ffJ"il:ti,ffi;l:TflllilililiJxxx#
Medani Teaching Hospital. Gezira State. Cenlral

2) Prof. O . Kialafalla: Professer ofMedicine MBBS (Khatoum) FRCP(U.K) Dept. ofMedicine
3) Dr E.A. Ali I Associate Professor of Surgery MBBs(Kiartoum) FRCP (Ed.). Departrnent ofsurgery
4) Dr A.E. Elshiekl: Associate lrrofessor ofSurgery. MBBS(Khartoum) FRCS(U.K.) Dept. ofSffgery'
Faculty ofMedicine University ofGezira Medani , Sudan.
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Microsurgical free tissue transfer should not be

left as a last resort salvaging procedure following
failure of less complex procedures, but, instead,

Board Of Medical Specializations Vol. 1, N<t. 1,

want this subspecialty to have an optimal future in
our area. Sporadic individual efforts are not

enough to demonstrate the value of this surgical

technique and to achieve its recognition as a spec-

tacularly noble and ultimate form of surgery.

Tablc iV !'ree Flap Success Rates and Learning Curve

should be performed when it is f'elt that microsur-
gical techniques ofl'er a better option for thc
patient.3o'37

Microsurgical composite tissue transler in the

Middle East has found little enthusiasm among

reconsfuctive surgeons, and has not been recog-

nised by the public as an ultimate surgical tech-

nique such as open-heart surgery or kidney trans-

plantation. Successful lree tissue transfer may not

make the difference between lile and death lbr a

patient, but, in most instances, it may save the

patient an amputation and significantly reduce

morbidity whilst offering better chances tbr
speedy recovery of function and restoration of a

socially acceptable form. The free tissue transfer

procedure is, unfofiunately, a lengthy and difhcult
surgical technique, requiring a cerlain amount of
special equipment and expeftise, and, above all, it
necessitates vigilant postoperative monitoring

which can be more exhausting to the surgeon than

the surgical procedure itself. The establishment of
a microsurgical team in which experienced med-

ical and paramedical personlel cooperate in the

demanding care ofthese patients is essential if we
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handicapped by the pedicle which carries the
blood supply and assures viability oftissues whilst
at the same time restricting the area of reach and
the arc of rotation. Adequate pedicled flaps often
are not available for the reconstruction of defects
of the lower leg and foot, the hand, or the scalp.
Cross leg flaps, groin flaps, or acrobatic multistage
pedicled jump flaps, which were widely used in
the past for diflicult locations and which were
characterised by multiple surgical procedures and
lengthy hospitalisation as well as a considerable
complication rate, have been surpassed by free tis-
sue transfer. Microsurgical techniques have liber-
ated axial flaps from their attachment allowing one
stage reconstnrction, reducing hospitalisation, and
decreasing complications and failure rates.

Although muscle flaps seem to be better suited
to treat chronic osteomye1itis,2l,22.23'2a'2s fasciocrt-
taneous flaps can be successfully used to cover
chronically draining sinuses.22,26 The fasciocuta-
neous flap, however, does not readily fill deep
irregular defects or large gaps between bone
ends,22 and in such situations, muscle flaps are
more versatile. This was observed in our series: 8
had radial forearm fasciocutaneous flaps, one had
a latissimus dorsi muscle flap, and 12 had rectus
abdominus muscle flaps with no evidence of recur-
rence of the infection during the study period.

Finally, 10 patients v!'ith diabetic foot ulcers
were managed using microsurgical techniques.
Free flaps performed in the elderly or for patients
with peripheral vascular disease represent a new
and expanding horizon in reconstructive surgery.
27 28 The use of free tissue transfer as an adjunct to
arterial reconstruction has a positive impact on
limb salvage in those patients with advanced arte-
riosclerosis and nonhealing ischemic wounds.28
The ultimate limb procedure for these patients
need not necessarily be amputation. Some patients
with minor ulcers may heal following arterial
reconstruction with a reversed saphenous vein
graft. More extensive ulcers require free flap cov-
erage at the same time or after arlerial reconstruc-

tion. The flap's artery is anastomosed end to side
to the reversed saphenous vein graft used for the
vascular bypass. However, in some patients with
extensive ulcers which would not heal sponta-
neously, vascular reconstruction may not be indi-
cated or may not be possible. In such cases, long
reversed saphenous vein grafts are used as prelim-
inary arteriovenous fistulae to supply the free flap
alone. This can be done in one stage or two stages.
Four such cases were done in our series. The onlay
of healthy vascularized tissues on ischemic foot
ulcers has been found to increase the blood supply
of the entire foot by the ingrowth of new blood
vessels from the flap which form anastomoses
with the native circulation and produce an "indi-
rect revascularization" ofthe limb.28 In addition to
salvage of the limb, our patients had a significant
clinical decrease in claudication at rest, which is a
good indication of bener perfusion.

CONCLUSION

Microvascular composite tissue transfer has a
wide varieq of clinical applicarions in rhe recon-
struction of the lower extremity including early
soft tissue coverage of complex wounds, treatment
of chronic osteomyelitis, and, finally, reconstruc-
tion of the foot in patients with severe diabetic
neuropathy and peripheral vascular disease.

A team approach is essential for any successful
microsurgical lree flap transfer.2e,30 Extensive con-
sultations and deliberations among the various
members of the team are critical for adequate
analysis of the problem at hand, and for the proper
planning ol various therapeutic steps. Performing
the surgery with two surgical teams significantly
reduces the operative time and minimises the
effect of surgeon fatigue on the final outcome.30
By meticulous consideration of every detail and
careful monitoring, total flap loss can be min-
imised, and failing flaps can be successfully sal-
vaged.30 3l 32 Our rate of complication and failure,
when compared to other series, justifies microsur-
gical free tissue transfer as a viable option at our
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rience in microanastomosis increased (from a

mean time of 90 minutes in the first 15 cases, to a

mean of 30 minutes in the last 37 cases).

DISCUSSION

The cases studied in this review, although few

in number, illustrate almost all the clinical applica-

tions of microvascular composite tissue transfer

including early soft tissue coverage of complex

exlremity wounds, treatment of chronic

osteomyelitis, and finally reconstruction of the

foot in patients with severe diabetic neuropathy

and peripheral vascular disease. Although emer-

gency free flap coverage ofextensive wounds with
exposed bones, joints and tendons is rarely indi-
cated,a the value of early coverage in such cases

camot be overlooked.a'5'6 Flap failure, infection,

bony non-union, number ofoperations needed, and

hospital stays increase significantly when soft tis-

sue coverage is delayed.5'7 Byrd et al. demonstrat-

ed superior results in the treatment of lower

extremity wounds when flap transfer was per-

formed within 5 days of injury8'e Godina reported

an incidence of 0.75Vo of free flap failure and 1.5%

of infection in a group of patients treated with flap

coverage within 72 hours.T These results were

reproduced in our series; the one failure was of a
flap performed at day 4 for a degloving injury of
the ankle, and 3 of the 4 complications were in
patients operated on at 2,3, and 4 weeks post

injury. There was one infection in a patient operat-

ed on acutely that was keated successfully with
antibiotics. With modem techniques of reconstruc-

tive microsurgery, 90Yo of lower limb soft tissue

defects can be reliably and successfully covered;

however, this does not ensure a successful final
outcome. More than 40 percent of type III-C
lower limb injuries which have relatively delayed

soft tissue coverage will eventually result in an

amputation secondary to an infected non-unionlo.

Unless osseous integrity can be restored, any

attempt at limb salvage remains useless. Free vas-

cularized bone grafts using microsurgical tech-

niques are by far superior to conventional grafts in

this regard, particularly for large bony defects or
where the defect is in a compromised bed.rr'12

For small bony defects of the lower extremity,
soft tissue coverage with cancellous bone grafting

may be suffrcient. In such cases, the classical

compression-distraction technique is also a good

altemative. For larger defects, or for bony defects

in infected chronic cases, the combined method of
soft tissue coverage with free flaps and distraction
osteosynthesis has proved to be the method of
choice.l3 ln our series, all fractures of the lower
extremity healed; 8 tibial fractures (5 IIIB and 3

IIIC) required either cancellous bone grafts, bone

transpoft, or osteocutaneous grafts to bridge bone

gaps of 3-14 cms.

Even though in some cases, the wisdom of
lower limb salvage may be in doubt and amputa-

tion seemingly the only recourse, the patient's

desire to retain his limb should not be overshad-

owed by the benefits of amputation with regard to

rehabilitation or early return to work following
serious injuries. Emotional, cultural and social fac-

tors, in addition to economic factors, should also

be seriously considered before formulating any

treatment plan. '

Pedicled muscle flaps have been frequently

used during the past three decades to control bac-

terial inocula in a variety ofclinical situations such

as chronic osteomyelitis 1 or coverage of retained

metallic hardware of joint prostheses.14'r5'16

Experimental studies have demonstrated increased

oxygen tension, increased phagocytotic activity,

and decreased bacterial counts in wounds recon-

structed with muscle flaps.li Antibiotic deiivery is

also improved.l8 Muscle flaps add soft tissue to

obliterate dead space, prevent fluid collection, and

promote heaiing.l4'le'20 The actual type offlap used

for coverage seems to be less critical in determin-

ing the final outcome of the procedure, provided

the flap is well vascularized and the basic concepts

of debridement as well as obliteration of dead

space are respected.5 Pedicled flaps, however, are
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ulcer and peripheral vascular disease, 3 fbr acute
wound managgment and one lor treatment of
chronic osteomyelitis.

RBSULTS

Four rectus abdominus flaps and one scapular
lasciocutaneous fl ap f-ailed (success rale-92.3Vo).
The rectus abdominus flaps were perfbrmed lbr
degloving injury of the Achilles tendon with an

unstable scar of 3 years' duration, chronic
osteomyelitis of a IIIB tibial fracture of 2 months"
duration, chronic osteomyelitis of a IIIC tibial
fracture of 3 years' duration, and an acute wound
of the distal leg of4 days'duration. The scapular

t-asciocutaneous flap was performed lor a soft tis-

resolved after injection of recombinant tissue plas-
minogen at the afterial anastomosis. There was one

dehiscence of the flap that was resutured. Five ol
the flaps had partial thickness necrosis that was
managed successfully with split thickness skin
grafts. There was one wound inf-ection in a

degloving iniury of the ankle that was treated suc-

cesslully with antibiotics. We had no complica-
tions with the remaining 35 free flaps. During the

study period there was no evidence of recurrence

ol int-ection in the chronic osteomyelitis group.

One rectus abdominus flap failed to control the
loot infection in the diabetic foot ulcer group; the
patient was lost to fbllow up 2 months postopera-

tively. All failures and flap revisions occurred in
the first 20 cases. (see table III)

sue defect of the calf of 1 year duration.

Two lree flaps had venous congestion sec-

ondary to venous thrombosis which resolved afier
revision of the venous anastomosis. Two other
flaps had ischemia due to afterial occlusion which

The hospitalisation time varied liom 7 to 71

days with a mean of 26.6 days. Many patients, in
particularly those with the longest hospitalisation
time, were admitted fbr a lengthy time before the

procedure due to their prirnary insult. There was a
marked decrease in the ischemia time as our expe-

G,t r.3il



Of Medicai Specializations vsl.

tive suigery. These techniques have opened new

horizons offering a speedy solution to a wide vari-

ety of traumatic and ablative defects with the min-

imal amount of morbidity and with adequate

restoration of form and function.

With experience, we have leamed that free tis-

sue transfer can also be performed safely but cau-

tiously in the elderly and in patients with peripher-

al vascular disease.

MATERIALSAND METHODS

A retrospective study was conducted on all

cases requiring microsurgical composite tissue

transfer for the reconstruction ofthe lower extrem-

ity operated on at the American University of
Beirut Medical Center between January 1992 and

December 1996. Fifty-two various free composite

tissue transfers were petformed on 44 male and 8

female patients with an age range of 8 to 75 years,

the mean age being 39 years. The follow-up peri-

od was 1.5-5 years with a mean of 3.2 years. There

were four categories of pathology for which these

procedures were performed; 19 patients had exten-

sive injuries requiring early soft tissue coverage,

2lpatients had chronic osteomyelitis, 10 patients

had chronic diabetic foot ulcers and 2 had chronic

soft tissue defects or unstable scars. (see table l)

Organisms cultured at the time of free tissue

transfer in this group of patients included:

Escherichia coli, Enterobacter agglomerans,

Citrobacter diversus, Proteus vulgaris and

Acintobacter.

In the chronic osteomyelitis group, the inf'ection

involved the heel (8), ankle (1), fbot (5), and the

tibia (7). A1l patients had multiple debridements

and prolonged antibiotic treatment prior to presen-

tation. The mean duration of disease was 4.8 years

(1 to 25 years). There were 5 cases of infected tib-
ial non-union. The organisms cultured in this

goup included: Staphylococcus aureus,

Staphylococcus coagulase negative, Streptococcus

A, Streptococcus viridans, Pseudomonas,

Bacteroides fragilis, Acintobacter Proteus

mirabilis and Morganella morgani. There were 10

patients with diabetic foot ulcers. Five patients had

previous debridement including metata.rsal ampu-

tations. and five had arterial bypass surgery and

debridement. The organisms cultured in this group

included: Staphylococcus aureus, Staphylococcus

coagulase negative, Streptococcus A,

Streptococcus viridans, Pseudomonas,

Bacteroides fragilis, Actinobacter, Proteus

mirqbilis, Escherichia coli, Enterobacter agglom-

erans, Citrobacter diversus tmd Proteus vulgaris.

Extensive wounds requiring early free tissue

transfer included: degloving soft tissue injuries

(5), compound fractures of the foot (6), Gastilu

type III C tibial fractures (3), and Gastilu type III
B tibial ftactures (5), with bone gaps ranging from

3 to 14 cms.

There were 16 radial forearm fasciocutaneous

tlaps, 3 latissimus dorsi muscle flaps, one fascio-

cutaneous and one osteocutaneous scapular flaps,

and 31 rectus abdominis muscle flaps. (see table ll)

Eight patients required construction of a pre-

liminary arterio-venous fistula prior to free tissue

transfer; 4 were for patients with a diabetic foot

*@Fi:*;
,fsgr.
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MICROSURGICAL FREE TISSUE TRANSFER
FOR LOWER EXTREMITY RECONSTRUCTION

A REVIEW OF 52 CASES
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ABSTRACT
The use offree composite tissue transfer fol reconstluction of the lower extremity was evaluated in a

retrospective study. Fifly-two patients opelated on at the American University of Beirut between January
1992 and December 1996 were identified. The microsurgical reconstructive procedures were performed
for the management of acute wounds, compound fractures, chronic unstable defects, chronic
osteomyelitis, and diabetic foot ulcers.

At a mean follow-up of 3.2 years, there was a failure rate of 9.60%, adequate control of diabetic foot
ulcers in 9096 of the patients, and no evidence of recurrence of osteomyelitis during the study period. All
compound foot fractures and all IIIB and IIIC tibial fractures were managed successfully utilising either
corticocancellous bone grafting, composite osteocutaneous free flaps or bone *ansport techniques.

Our results show that free tissue transfer is a safe and viable treatment option in a wide variety of
clinical situations.

A brief discussion of the history of microvascular free tissue transfers as well as their value in mod-
ern reconstructive surgery is also presented.
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Mclean and Bunckel and the transfer of island
flaps from the groin to reconstruct traumatised
lower e{remities by Daniel and Taylor and

successfully O'Brein et al.2'3 microsurgical techniques have
transfer by become one of the essential pillars of reconstruc-

I ) Ranrzi MushanafielLM.D.
Associated Prolessor ofofthopaedic Surgery. Hand and Micrcvascuiar Sulgery. American Univ. ofBeirut Medical Center
2) Bishara Atiyeh,M.D.
Associated Clinical Professor ofPlastic and Reconstructive Surgery. American Univ. of Beirut Medical C€nter PO.Box.113-6044. Fax: 961-744464.

INTRODUCTION

Two decades following the first
performed composite free tissue
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syringes and vials (p:0.00003). Given that the
gauge of needles used for insulin injection is now
so small that injections should be virtually pain-
less,11 these findings are a little surprising.
However, it has been suggested that the most
important factor causing injection pain in patients
with diabetes is not needle size or the volume of
injection, but the bluntness of the needle.12

Needles on conventional syringes are blunted by
being re-used, and by piercing the stopper on the
insulin vial. Injecting with the NovoPen-3 does not
involve piercing a vial before injecting. Thus, a
difference in bluntness ofthe needles used may be
a possible explanation for the reduced incidence of
pain on injection in the NovoPen-3 group.

Thus, this study showed an overall trend for
insulin injections to be perceived as easier , faster
and less painful with NovoPen-3 than with con-
ventional syringe/vial administration. This proba-
bly explains the $eater acceptance of NovoPen-3
compared with syringe/vial, which while not sta-
tistically significant, can be viewed as clinically
relevant. The greater ease and comfort ofuse asso-

ciated with NovoPen-3 probably also explains the
overwhelming preference (90%) for continuing on
NovoPen-3 in patients who had experienced both
systems.

These findings confirm those of studies in
IDDM patients, in whom a preference for previous
models of NovoPen over conventional insulin
administration has also been demonstrated . For
example. in a study in 78 IDDM patienrs. i 950 o

preferred the NovoPen-3 regimen to conventional
treatment and stayed on it at the end of the study.
In another study in 50 IDDM patients, all but two
elected to continue with NovoPen-3 '3 Similar find-
ings have been recorded in other trials.6'8 The find-
ings of our study also suggest that using NovoPen-
3 may help to reduce the psychological trauma that
some patients experience when starting insulin
therapy. This is in line with the findings of a trial
in IDDM patients which found that the use of
NovoPen led to reduced anxiety and improved

self-concept compared with conventional injec-
tion.7

CONCLUSION

This study indicates that patients find NovoPen-
3 easier to use than conventional syringes and
vials, in terms of overall ease ofuse, setting/draw-
ing up the dose and the time spent injecting.
Iniection pain is also reduced with NovoPen-3
compared with syringes and vials. The vast major-
ity ofpatients elected to continue with NovoPen-3
rather than conventional insulin administration. It
is predicted that use ol NovoPen-3 may help to
increase acceptance, reduce anxiety and possibly
also aid in compliance in patients with NIDDM
when they are started on insulin therapy.
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with respect to mean l-asting blood glucose, HbAIc

levels and mean insulin dose levels (p
:0.001)(rable 1).
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the injection can be done inconspicuously, even in

public. In this study, most patients occasionally or

liequently canied their NovoPen-3 with them, and

ln the total group of patients, a maximum of 4

hypoglycemic episodes per 4-week period were

reported, all oiwhich were mild .Only one adverse

event was repofied during the study. This was skin

rash at the site of insulin injection, which disap-

peared a1ler 2 weeks .A relationship to study med-

ication was considered possible No major changes

in mean body weight were observed in either treat-

ment group.

DISCUSSION

In patients who are visually or neuologically

impaired r0 and those using multiple daily injec-

tion regimens, a device such as NovoPen-3 may

help improve the ease and accuracy of insulin

administration.4 Patients with physical difficulties

may prefer pen devices because they reduce

dependency on others. Busy people may also pre-

1-er pen devices because they are easy to carry and

Tobte 1. Mean JLtsting bloor) glucose, mean HbA 1C, ancl meqn insulin tlose atweeks 0,1,12 qnd21 (meqn+sD) Dqlaon

these porameters are available for 3 I ol the 13 Pqtients completing the sludt-

over 80% occasionally or frequently used their pen

in public places.

The results of this study, which was canied out

in Jordan and Kuwait, demonstrate that the use of
pen injection devices is a f'easible solution for the

treatment ol patients with diabetes in countries

where treatmenl practices are being developed'

Both these countries have a hot climate, therefore,

the use of injection devices that can be stored out-

side a refrigerator is highly convenient.

Although most patients in this study reported

little or no pain on injection, there is evidence that

injections with NovoPen-3 are less painful for
patients than with conventional syringe/vial

administration. Comparison between the two

administration systems showed that insulin injec-

tions were perceived as significantly less painlul

when using NovoPen-3 than with conventional
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Figure 2 . Oyerview of answers to the statemenl : " Injecting myself.. "

their NovoPen 3 in public places, while 600/o said
they did so occasionally; 19Yo never used the pen
in public. Forty one percent frequently carried
their pen with them, 45% did so occasionally and
140/n never.

Changing the caftridges was considered very
easy by 570/o of patients, easy by 40% of patients
and slightly complicated by the remaining 3%
Changing the needle was considered very easy by
about 670/o of patients and easy by the remaining
patients.

The mechanism for conecting the dose set

before injection was used infrequently by all
patients: 26ok used it occasionally, 45% very sel-
dom and 29o/o neyer. Most patients (abolt 64%o)

had no preference between a plastic or metal
device. Among the patients who did have a prefer-
ence, slightly more preferred a metal pen to a plas-
tic one.

Metabolic control
There were no significant differences between

Group A and B with respect to mean fasting blood

glucose, mean HbAlc levels or mean insulin dose
throughout the study. Between baseline (week 0)
and the end of study (week 20), fasting blood glu-
cose (mean + SD) decreased from 264.72 + 70.38
mg/dl to 138.55+ 45.77mgldl in Group A, and
from 284.00 + 70.87 mg/dl to 127.00 + 33.12
mg/dl in Group B. Preprandial blood glucose
before lunch also decreased betr,veen baseline and
week 20 in both treatment groups. Between the
first IIbAIC measurement at week 4 and the end
of the study, HbAlc levels (mean + SD) decreased
from 10.4 + 2.6%o to7 .6 + 2.3%o in Group A and
from 10.8+2.2%o to 7.2+1.9%o in Group B . The
decreases in fasting blood glucose and FIbAIc lev-
els in the total goup of patients were statistically
significantly (p :0.000 for both changes).The
mean total daily insulin dose increased significant-
ly during the study (p.0.041).

An analysis comparing Periods 1 and 2 in the
total group of patients showed that the improved
glycemic control developed from week 12 to week
20, with better control at the end of the study . A
multivariate analysis showed a statistically signif-
icant difference between week 12 and week 20

a) Group A

€E
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b)
Group B
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with 20oA finding it difficult and 10% finding it
very diffrcult. All patients using NovoPen-3 were

certain or very ceftain of setting up the correct

dose, compared with 80% of those using sginges
and vials.

Patients in both heatment groups were more

iikely to set or draw up an incorrect dose when

using syringes and vials than with NovoPen-3.

Over half of the patients (56.2%) using NovoPen-

3 said they never set or drew up an incorrect dose,

compared with only 15% of the patients using con-

ventional administration. When asked about their
reaction to setting an incorrect dose, the patients

using syringes and vials most commonly
answered, 'I will repeat the dosing procedure and

inject the correct dose(57,9% ofpatients), whereas

the patients using NovoPen-3 mainly answered 'I
will try to correct the dose and iniect' (59.1% of
patients). In the comparison between administra-

tion systems dose setting was considered slightly
but statistically significantly easier with NovoPen-

3 than with slringe and vial (p<0.00228).

The proportion of patients in Group A who

scored insulin injections as 'has become part of my

daily life'decreased from 73.9% to 63.6Yo af\er the
switch from NovoPen-3 to syringes and vials.

Conversely, the proportion of patients in Group B

who scored insulin injections as 'has become part

of my daily life' increased from 45Yo to 70Yo fol-
lowing the switch from syringes and vials to
NovoPen-3.

Injection pain and injection marks in both
groups, most patients found their insulin injections

only slightly painful or had no pain at all. When
comparing the two administration systems, injec-

tions were perceived as less painful with
NovoPen-3 than with syringes and vials
(p<0.00003).

Most patients in both treatment goups had no

red,/blue marks due to insulin injections with either

administration system. However, the between

administration system comparison showed that the
number of red/blue marks was significantly lower
during NovoPen 3 use than during administration
with syringes and vials (p<0.2535).

Acceptance of insulin injectionsThe between

administration system comparison showed that
acceptance of insulin injections as part of daily life
was higher when the patisnts were using NovoPen

3 than when they were using s)'dnges and vials
(Figures 2a and 2b).

Although the difference was not statistically
significant (p<0.07071) it may be of clinical rele-

vance.

Preference of injeclion system

At the end of Period 2, the attitude among

patients to changing to the altemative insulin
administration system differed between Groups A
and B. In Group A, about 4l%o of patients regard-

ed syinges and vials as easier to use than

NovoPen 3,50% though syringes and vials were
more difficult to use than NovoPen 3 and 9Yo

thought both systems were the same. In Group B,
however, almost all patients (90%) thought
NovoPen 3 was easier to use than syringeivial
administration. At the end of the study, most

patients (about 90%) said that, given the choice ,

they would prefer to continue with NovoPen 3

rather than syringes and vials. About 7% of
patients had no preference and the remaining 3%

preferred syringes and vials.

Questions regarding NovoPen-3
The questions about NovoPen-3 covered the

patients' acceptance of the various features of the

device, and their perceptions about its use. Pooling

data from Group A and Group B, the maximal

doses used per single injection ranged between 20

and 50 IU, while the minimal doses used ranged

between 8 and 25 IU. Half the patients (52%)

responded that the increment of units did not mat-

ter, while abov 36Yo preferred increments of 1 IU.

Some 2 i% ofpatients said they frequently used



J,{.i, (l) J.r. (l) ,ri. i+$lt c

initiaiEr$,one patient was found to have a pancreat-
ic mass and was referred elsewhere for therapy.

Practical aspects of insulin administration
among the patients starting insulin injection using
NovoPen-3 (Group A), mosr initially fbund the
practical aspects of insulin administration, such as
dosing and injecting, very easy (65%) or easy
(30%) lnigue ta1.

the end ofPeriod 1 than at the beginning

Managing ins ulin inj ections
Managing insulin injections, in terms of the

time spent per injection and selecting and drawing
up the correct dose, was generally considered eas-
ier with NovoPen-3 than with conventional
syringes and vials. No patient using Novopen-3

Figure I Responses to questions on the pracfical qspects ofinsulin administration , asked qt the encl ofperiod 1.
a) "When you stafted treatment how <lid you Jind manqging the pructical aspects for example dosiig and injecting of

insulin qdministration ? "

b) "How do you now Jind the practical aspects of insulin aclministration ? "

By the end of Period 1, all the patients using
NovoPen-3 found the injections very easy (61%)
or easy (39).In contrast. the patients who started
insulin injections with conventional syringes and
vials found insulin administration more difficult
than those who started with NovoPen-3, both ini-
tially and at the end ofPeriod i (Figure lb).

Comparison between the administration sys-
tems showed that the patients considered the prac-
tical aspects of NovoPen-3 easier than those of
syringe and vial treatment (p<0.00012).ln both
treatment groups, the practical aspects of insulin
administration tended to be considered easier at

spent longer than 2 minutes performing all the
steps required for an insulin injection .In contrast,
75% of patients using syringes and vial spent 2
minutes or less injecting themselves, 10% spent 2-
5 minutes and 15o% spent more than 5 minutes. The
comparison between the administration systems
showed that the patients spent less time on the
insulin injections when using NovoPen-3 than
when using syringe and vial (p<0.00456).

Most patients (91.3%) using NovoPen-3 fbund
setting/drawing up the insulin dose easy, while
8.7% found it diflicult. Among the patients using
syringes and vials only 7 0o/o found dosing easy,

a)

&7.
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educated about diabetes and the impofiance of cal aspects of insulin administration, management

good metabolic control. Al1 were accustomed to of insulin injections, injection pain, injection

iod *illitrg to perform home blood glucose moni- marks and the general acceptance of insulin injec-

toring.tionsaspartofdailylife.Additionalquestions
were asked at the end of Period 2 regarding pref-

patients who had been previously treated with erence between the two insulin administration sys-

insulin were exciuded from the study.However, tems and about the patient's perceptions of

patients who had been treated for a short time only NovoPen 3. The questiomaire was completed

iless than 1 week) during hospitalization were eli- either by the patients themselves, or by the doctor

gible for inclusion, provided treatment took place on behalf of the patient'

at least 12 months before the start of the study.
Fasting blood glucose was measured at the start

All patients gave their written or witnessed oral ofthe run-in period and at every subsequent visit'

"onr"nt 
to pafti;ipate in the trial. The study proto- HbAlclevels were recorded at the end of the

co1 received locai ethical and regulatory approval. run=in period (week 4) and at the end of each 8-

week treatment period. At each visit from week 4,

Study design the patient's weight and the dose of insulin given

the study'iasted 20 weeks, including a 4-week since the last visit were recorded. Any hypo-

run-in period and two 8-week periods of insulin glycemic episodes or adverse events were also

administration (Periods I artd 2), each with a dif- noted'

ferent injection systern. Patients were randomized

into two groups: Group A ()'IovoPen-3 during the

run-in phase and Period 1, syringe/vial administra-

tion during Period 2); Group B (syringes and vials

during the run-in phase and Period 1, NovoPen-3

during Period2). The insulin used was either iso-

phane insulin injection (Insulatard HM) or bipha-

sic isophane insulin injection with 30% as soluble

insulin and 70% as isophane insulin (Mixtard 30

HM). Both preparations contained human mono-

competent insulin. The injections were given in a

twice daily injection regimen (one patient, howev-

er, received a once daiiy injection of isophane

insulin, (Insulatard). For conventionai administra-

tion, insulin was supplied in 10ml vials containing

40 IU/ml. NovoPen-3 was used with 3 ml Penfill

The acceptance of insulin injections with each

administration system was assessed by comparing

individual questionnaire responses using the cross-

over design. The analyses were done using the

Friedman's analysis of variance (repeated mea-

sures ANOVA of non-parametric variables). The

changes in metaboiic control were evaluated using

the ANOVA model with repeated measures.

Standard multivariate statistics were determined

using Wilks'Jambda and planned comparisons

were tested using the Least Significant Differences

test (LSD).

RESULTS

cartridges (100 IU/ml) and NovoFine needles, There were no statistically significant differ-

which are specially designed for use with ences betrveen groups A (n=26) and B(n:24) with

Novopen 3. Doses ranging from 2-70 IU, in i IU respect to age, duration of diabetes, or duration of

increments, can be selected with NovoPen-3. OI{A treatment .In total, 43 patients completed the

study . Ofthe 7 patients who dropped out the study

Patients visited the clhic every 4 weeks. The , none did so because of adverse events' Three

acceptance of injections was evaluated at the end were discontinued from the study because ofnon-

of each g-week ireatment period using a l0-ques- compliance with the protocol and 3 decided to dis-

tion questionnaire. Questions concemed the practi- continue treatment' Befbre study treatment was

qeg3-/r-r,
fg-ij"
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INTRODUCTION

When oral hypoglycemic agents (OHAS),
together with dietary measures, no longer provide
adequate glycemic control in non-insulin-depen-
dent diabetes mellitus (NIDDM), it becomes nec-
essary to start insulin therapy. This therapy may be
given either alone or in combination with OFIAs,
and is usually started with once or twice daily
injections. Intermediate-acting insulin prepara-
tions, or mixtures of rapid-acting and intermedi-
ate-acting preparations, are often used .l

Starting insulin therapy requires considerable
psychological adjustment in patients with
NIDDM. In contrast to insulin-dependent diabetes
mellitus (IDDM), where most patients readily
accept insulin injections as a lif'e-saving therapy,
insulin therapy in NIDDM presents a more com-
plex physiological and psychological picture. The
timing of initiation of insulin therapy is usually
more flexible in these patients,2 though, delay may
compromise glycemic control. Nevertheless, many
NIDDM patients would like to put olf insulin ther-
apy lor as long as possible and are reluctant to
accept their physician's advice that it is time to
stafi.

One study showed that, in 34 out of40 patients,
the start of insulin injections represented a crisis in
their illness.3 Patients' key concerns include anxi-
ety about their ability to perform injections prop-
erly, f'ear of the restrictions it would place on their
personal lives and fear of consequences regarding
emplolnnent.3 Fear of the injections themselves
may also be important.2Amiety about insulin ther-
apy and all that it represents may lead patients to
try delaying tactics, such as suggesting another
trial of diet and exercise ,or to failure to attend for
roul ine follow-up r isits.2

Clearly, there is a need to make insulin therapy
more acceptable to NIDDM patients. Experience
in IDDM shows that many patients find that
administration ol insulin using a pen injection

device is more convenient and accurate than with
conventional syringes and vials.a Pen devices may
help overcome needle phobia and may result in
better acceptance and compliance than with
syringes and vials. NovoPen-3 is an injection
device developed by Novo Nordisk, designed for
use with preloaded 3 ml cartridges of insulin. In
studies with previous models of the device,
patients with IDDM have shown a marked prefer-
ence for this mode of administration, compared
with conventional syringes.5,8

It seems reasonable to suggest that the use of a
pen device such as NovoPen-3 could also increase
acceptability of insulin therapy among NIDDM
patients and reduce the high levels of anxiety they
often experience.

This study was carried out to compare the
acceptance of NovoPen-3 with that of convention-
al syringes and vials, when initiating insulin treat-
ment in NIDDM patients with secondary drug fail-
ure on OF{As. A secondary objective was to com-
pare the effrcacy and safety of the two insulin
administration systems.

MATERIALAND METHODS

Patients
This multicenter, open, randomized, cross-over

study included 50 adult patients with NIDDM and
secondary drug failure, at five study centers in
Jordan and Kuwait.Secondary failure was defined
as non-acceptable metabolic control, with fasting
blood glucose >140 mg/dl and postprandial blood
glucose >180 mg /dL, and/or FIbAlc (glycosylated
hemoglobin) levels more than 25% above the nor-
mal reference range for the laboratory in question.
These criteria are based on the recommendation of
the European NIDDM Policy Group.e

A11 patients had previously been heated with
OFIAs and diet. Mean duration of OFIA treatment
was 8.14 years, range 0.04-18.19 years. The
patients were considered to be well motivated and

--<$.=)r;!t>.-*1' -i



Of Medical Specializations Vo1. l,

&rg;"a/ s{rr,& t*t'
NOVOPEN ACCEPTANCE DURING INJECTIONS IN NIDDM PATIENTS:

A MULTICENTER, OPEN RANDOMIZED, CROSS-OVER STUDY

,lnJjd'yl sJo .$:-'f l )+ €JS*,JI *l'tJl e';.a != LF.',$ tsts Fls lJ1;3

jS l..;tf ;r.rna 2A3l9i'c 2u"l-2:

Mustafa M. SHENNAK, M.D. Abdal-Karim KHAWADEH, M.D. Aly MISHA L, M.D. Ahmad KHEIR, M.D.

Mounira M. AL-AROUJ, M.D. Abdullah AL-NAKHI' M.D.

s;lJl4.l]l.r-re .r ,63..XJ1f..;utc .r 91i .'r-o--i .: rcrl-.:'-'a gJc 'r rirl3i pr-Ft 'lc 's r.ilirirJ I L-iL'6' 'r

ABSTRACT

This multicentef open, randomized, cross-oyer study compared the acceptance of insulin therapy start-

ed using the pen injector NovoPen 3 with that of s7'ringes/vials in 50 NIDDM patients. It consisted of a 1-

week rin-in anrl two consecutive 8-week periods of insulin administration (Periods 1 and 2). Group A used

Novopen 3 during the run-in phase and Period l, and then conventional administration in Period 2;

Group B used coiventional aclministation during the run-in phase and Period I and NovoPen 3 in Period

2. Aiceptance was evaluated by the questionnaires at the end of periods I and 2. Regardless of the

,"qurni" of use, patients perceived NovoPen 3 as easier and faster to use than syringes/vials. Injection

poi, *o, oiro ,"iucetl with NovoPen 3 (p:0.00003)' At the end of the study' most patients (90%o) preferred

to continue on NoyoPen j. Glycemic control showed a similar improvement in both groups during the

study. In conclusion, when starting insulin therapy, NovoPen 3 is better accepted by NIDDM patienls than

syriiges /vials. Use of pen devices such as NovoPen 3 may help improve 
^cceptance 

oJ insulin therapy in

NIDDM patients, who are ofien reluctant to begin and continue with insulin injection'
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teric duct. Similarly, the mesodiverticular band

may result from the persistence of the vitelline

arteries. Both types of bands can cause bowel

obstruction secondary to volvulus or internal her-

nia3,8. In the same way, a perforated MD can lead

to secondary obstructive adhesions. In our series.

out of 15 slnnptomatic cases, there were 5 cases

(33%) with congenital or adhesive bands needing

release (Table 1)'

Pediatrio Adult Total

(< 16 rr.)

Rectal Bleeding 5 (a)

Bowel obshuction 5

Intussusception 2(b)

Littre's hemia 1

Mesodiverticularbands 2

Diverticulitis 1(c)

(with perforation /peritonitis)

Total 11' 4 15

(a) 2/5 had ompbalodivenicular bands (b) rectal bleeding in both

(5 years, 6 y€an) (c) with secondary obstuctiv€ adhesions (d) meso-

di;erticular balld in one; secondary obstructive aalhesions in anoth€r

Table 1: Symptomatic Meckelh diverticulum (15 Cases)

Technetium - 99 pertechnetate scan scintigra-

phy is the most accurate diagnostic tool utilized in

tleeding MD, being 80-907o accurate in chil-

dren.l'7 The 5 cases of rectal bleeding in our series

all had positive scintigraphy; however, false nega-

tive studies can occur if the diverticulum contains

too 1ittle or no secretary mucosa in the presence of
severe surrounding inflammation obstructing the

hot spot and when there is an impaired vascular

,uppiy ro the diverticulum.r a 7

Barium contrast studies only occasionally help

in demonstrating MD with an accuracy rate of
470/o, and they are not safe in the acutely ill
patientl. Angiography on the other hand, has an

accuracy rate of 59o/o. Only one case in our series

was diagnosed preoperatively by contrast small

intestinal series.

Board Of Medical Specializations Vol. l. No, l,

The most updated diagnostic tool is

laparoscopy and it has emerged as an ideal aiterna-

tive to laparotomy since it is minimally invasive

and confirms the diagnosis and allows definitive

treatment to be canied out simultaneouslye 
l0.

Although incidental removal of MD in our

series did not carry any morbidity or mortality,

there is justifiable opposition to routine excision

since a MD has only a 4.2% likelihood of causing

disease during a life time, decreasing to zero with
old age.s The accepted risk factor necessitating its

removal is the presence of fibrous bands or ectopic

tissue suspected on palpation.8 Diverticulectomy

with ileal resection should only be utilized if the

diverticulum has a broad base and if heterotopic

tissue can be felt there or if the area is involved

with gangrene. In cases where it is diflicult to per-

form laparoscopic resection, the diverliculum can

be pulled outside the abdomen and the resection

periormed outside the abdominal cavity.e In our

patient who underwent laparoscopy, the whole

procedure could be carried out laparoscopically.

This case emphasizes again the usefulness of
laparoscopy in the diagnosis and management of
the acute abdomen.

05
27
02
t2
13
2(d) 3

CONCLUSION

The presentation of MD is often unusual and

illusory , and occasionally obstruction may be

associated with bleeding or diverticulitis.

Laparoscopy should be considered an added tool

to the armamentarium of diagnostic modalities as

well as in the treatment of this congenital malfor-

mation.
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two collections of fluid in the right lower quadrant
necessitating percutaneous drainage. The patient
improved initially on conservative treatment and
tolerated oral feedings only to have recuffent
symptoms a week later. At laparotomy, a perfo-
rated MD was lbLrnd amidst adherent small intesti-
nal loops. Diverliculectomy with enterolysis was
done. The patient had a smooth post operative
course and was discharged home six days later.

CASE 2:
A 'l 5 month old boy was admitted with symp-

toms and stool microscopy consistent with intesti-
nal amebiasis. Colonoscopy showed a normal
colon except for small superlicial sigmoid and rec-
tal ulcerations with non-diagnostic histology. A
course of metronidazole was initiated. While in
hospital. the patient had a sudden episode of mele-
na associated with colicky abdominal pain. A
techletium pefiechnetate scan was done (Figure 2)

Figto'e 2. Technetium pertechnetqte scan showing a hot
Ltptdke in the right mid.lbdomen consistent \4)ith MD.

flbrous band was performed. The patient had a
smooth post operative course and was discharged
home within one week.

Case 3:
A 40 year old hypeftensive man was admitted to

the emergency room with a twelve hour history of
abdominal pain. The physical examination and
basic studies were within normal, limits and he
was discharged home. He presented again eight
hours later with an acute abdomen and temperature
of 39.5'C. Laparoscopy was carried out. A perfo-
rated MD was identified with an obstructive meso-
diverlicular band. The band was divided and the
diverticulum resected using an endo-GIA linear
stapler. The patient made a smooth post operative
recovery.

DISCUSSION

Painless rectal bleeding is the most common
complication of MD in children and bowel
obstruction is the most common complication in
adults:3 5 however, patients occasionally present
with multiple complications perlaining to MD
such as perforated diverticulitis with bowel
obstruction, or bleeding with obstruction.2 Seu"tt
out ol filleen symptomatic cases (47%) had such
multiple complications in our series.

Symptomatic MD mimics a whole spectrum ol
intra-abdominal emergencies which make an
accurate diagnosis dilficult to achieve. Unusual
presentations of MD mimicking other pathologies
like Crohn's disease have been reported in the lit-
erature,6'll and the first two cases presented, one
with suspected complicated post operative bowel
obstruction and another with suspected intestinal
atnebiasis, testify to the occasional illusory presen-
tation of MD.

and showed a hot uptake in the right lower quad-
rant consistent with MD. T.aparotomy revealed The omphalodivefticular bands are congenital
presence of MD with an obstructive omphalome- fibrous bands connecting the MD to the undersur-
senteric band attached to the undersurface of the f'ace of the umbilicus. and this is secondary to f,ail_
umbilicus. Diverticulectomy with release of the ure ol complete regression ol the omphal,omesen_
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practice.s Painless rectal bleeding is the usual com-

plication in children. This bleeding is usually sec-

ondary to the presence of heterotopic gastric

mucosa (30-65%) in the diveticulum. Bowel
obstruction is the most common complication in

adults.3 5 Other complications include diverticuli-
tis, perforation, intussusception and volvulus' with

some patients presenting with multiple complica-

tions pertaining to the MD.2

MATERIALAND METHODS

Between January i981 and December 1996

thifiy-two patients in all age groups (0-66 years)

had intra-operatively documented MD at the

American University of Beirut Medical Center.

Seventeen cases were incidental fltndings' while 15

patients were symptomatic. The overall sex ratio

was 27 males to 5 females (5.4/1). Eleven of fif-
teen cases of symptomatic MD (73%) were less

than 16 years of age; and 8 cases (53%) were less

than 6 years of age.

Sixteen of seventeen diverticula lound inciden-

tally were removed with no resultant post opera-

tive complications. Of the 15 symptomatic cases,

small intestinal obstruction was the main present-

ing symptom in 47% (1 cases: 5 children, 2
adults), rectal bleeding in 33% (5 cases: all chil-

dren), diverticulitis with perforation in 20% (3

cases: 1 child, 2 adults). Seven of fifteen cases

(47%) had associated simultaneous symptoms per-

taining to the MD, all having obstructive patholo-

gies with either rectal bleeding (4 cases) or with
diverticulitis and perforation (3 cases) (Table 1).

In the diagnostic work up, only 6 cases (40%)

had a presumptive preoperative diagnosis of a

MD. The five pediatric cases with rectal bleeding

each had a positive Tc-99m pertechnetate scan,

and one adult case with subacute diverticulitis had

a positive small intestinal contrast series showing

the MD amidst adherent bowel loops.

Out of the 1 5 symptomatic patients open diver-

Board Of Medical Specializations Vol' 1, No. l;

ticulectomy was performed in 12 cases. Ileal resec-

tion was undefiaken in 2 cases: one because of a
broad based divefiiculum, while the other had

bowel obstruction with ileal gangrene. The

remaining patients had laparoscopic resection of
the MD.

From thirleen patients with available pathology

after incidental diverliculectomy, only one had

ectopic gastric mucosa detected histologically
(8%),in comparison to the symptomatic goup,
where four of ten (40%) had evidence of hetero-

topic gastric mucosa.There were no complications

in the overall group and no morlality.

Three interesting cases from the symptomatic
group of MD will be presented.

CASE 1:

An 8 year o1d girl presented to our hospital with

abdominal distention and high grade t'ever. Ten

days earlier at another hospital , she undetwent an

emergency appendectomy for acute appendicitis,

however the pathology report was not available'

Erect abdominal fi1m showed multiple air fluid
levels (Figure 1), while ultrasound scan revealeci

Figure 1 : Erect abdominal film ofan I year old girl with sus-

pected postoperative obstruction showing multiple qir fluid
levels.
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MECKEL'S DIVERTICULUM: REVISITED
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ABSTRACT

Meckel's diverticulum (MD) remains an interesting congenital anomaly which ofien eludes the med-
ical profession.

Over a 16 year period (1981-1996) there were 32 patients in all age groups with documented MD
presenting to the American University of Beirut Medical Center. Seventeen cases were incidental find-
ings at operation, while 15 patients vtere symptomatic. Eleven of the I 5 patients (7 3g6) were less than
16 years of age. Small bowel obstruction was the presenting symptom in seven cases (47%o), rectal
bleeding in 5 cases (3 3%o), and divelticulitis in 3 cases (20%). Seven cases (47%o) had more than one
associated complication pertaining to the MD. One of our patients underwent laparoscopic cliagnosis
and resection of MD. There were no complicarions and no mortalie in the overill group.

The overall preoperative diagnostic rate in MD is still low, especially in patients presenting \tith
small bowel obstruction or diverticulitis. Emphasis must be placecl on casei that prisent vlith simuhane-
ous complications of bleeding and obstruction or divelticulitis arul obstruclion. iopororropy is at pre-
sent an invaluable tool both diagnostically and therapeutica v in the management of MD.
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INTRODUCTTON nal tract, it is present in onty 1-3yo of the general
population based on autopsy studies.l,a Because

Although Meckel's diverticulum is the most only about 4% of these diverticula ever become
common congenital anomaly of the gastro-intesti- symptomatic, it is a rarity in general and pediatric

cls'l
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await r;ults of future controlled trials aiming

specifically at addressing this hypothesis.
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necessitating the use of diuretics to intenupt the
corresponding vicious cycle .The cardio-vascular
model focused on the vasoconstriction and relied
on vasodilators to relieve the pressure overload
and intemrpt this segment of the vicious cycle. The
neuro-hormonal model locused on the step preced-
ing the vasoconstriction. The fact that neither of
these models can explain the results ofrecent trials
such as PRAISE, MOCHA and others,5.6,is'r6
returns the emphasis to the myocardium and its
probable genetically determined predisposition to

react to a given damage or therapy. Thus a molec-
ular biological model is needed to better explain
such accumulating observations. This model
would not negate or deemphasize the value of the
established knowledge about the peripheral mech-
anisms that play an important role in congestive
heart failure. It simply suggests that the type of
myocardial damage and the genetic baggage ofthe
subject should be given the proper attention in
developing newer concepts or therapies. The valid-
ity of such a potential model will definitely have to

Pressure
overload

Vasoconstriction <_
lncreased resistance

Volume expansion
Edema

Fig. (1) Schematic presentation of the current concepts
of the pathoplrysiologt of congestive heart failure .
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improved output and renovascular dilatation with
or without diuretics .This concept prevailed into

the mid 1980s.

The Neuro-Hormonal Model emerged when a

specific group of vasodilators, the ACE inhibitors,
were shown to be superior to other vasodilators in
the therapy of congestive heart failure with signif-
icantly improved survival demonstrated in con-

trolled trails.e']2 Neuro-hormonal monitoring dur-

ing the use of ACE inhibitors ,compared to other

vasodilators such as some of the calcium channel

blockers, helped establish the neuro-hotmonal

concept which prevailed into the early to mid
nineties as trial after trial using various ACE
inhibitors confirmed and recontlrmed their effec-

tiveness in the management of congestive heart

lailure Furlher the SAVE and SOLVD trials

demonstrated their preventive value in delaying

the onset of congestive heart failure in patients
'with left ventricular dysfunction.l0 Il Thus the

neuro-hormonal concept continues to prevail,

although it is becoming clear that it does not

answer all the important questions concerning the

pathology of congestive heart failure.

The Molecular-Biological Model is a pro-

posed model being suggested as the results of the

inetsp protocol become available.15 The

PRAISE trial looked at amlodipine, a long acting

third generation dihydropyT idine calcium channel

blocker. which was noted to have neurohormonal
properties similar to the ACE inhibitors' The

effects of amlodipine on the morbidity and mortal-

ity of class III B and class IV congestive heart fail-
ure patients were compared to placebo. Patients

were sffatified into those with ischemic cardiomy-

opathy and those with dilated cardiomyopathy

with normal coronary angiograms before random-

ization. All patients had to be receiving ACE
inhibitors before randomization. It was postulated

that amlodipine, because of its established anti'
ischemic properties, could have additional benetlts

to the ACE inhibitors. The final results. surprising-

ly, showed no significant effect of amlodipine on

survival in ischemic cardiomyopathy but a statisti
cally significant decrease in total mortality in dilat-
ed cardiomyopathy, compared to the placebo. The

observed effect on dilated cardiomyopathy could
not be ascribed to the hemodynamic or neuro-hor-

monal status, since it was comparable to ischemic

cardiomyopathy in the population studied. It is

therefore speculated that the differential effect is

probably due to an intrinsic difference in the

myocardial cellular response to amlodipine. This

suggests a molecular biological clement having a

probable major role in the pathophysiology ofcon-
gestive heart failure.

The current concepts of the pathophysiolo-
gy of congestive heart failure:

While it may appear that each model ol the

pathophl'siolog-v of congestive heart failure may

have replaced the preceding one, the truth is the

changes represent a smooth evolution of thinking
with a shift of focus or emphasis rather than a com-
plete change of concept. F'ig (1) shorvs a schemat-

ic presentation of our current concepts clearly sug-

gesting that the various models are more comple-

mentary than contradictory. The simple way to
look at it is that usually heart iailure stalts with
some lbrm of myocardial damage: infarction sec-

ondary to ischemia, inflammation. toricity, chron-

ic overload etc... When the damage results in the

decreased pumping ability of the heart' cardiac

output may decrease to the point of compromising

organ perfusion .Two compensatory mechanism

may then be activated: vasoconstriction and/or

water and salt retention. These mechanisms may

restore the effectiveness of the circulation and

organ t'low: hor,vevet they are not self -limited and

may go beyond the necessary time or level needed.

The vasoconstriction could result in pressure over-

load. and salt and water retention may produce

volume overload. Either or both will result in fur-
ther myocardial damage, thus resulting in a vicious

cycte. The cardio-renal model locused on the

decreased inotropy secondary to the myocardial

damage and the secondary salt and water retention

f;.fi r,- aiffiE$
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CHANGING CONCEPTS IN THE PAIHOPHYSIOLOGY
OF CONGESTIVE HEART FAILURE
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Rober A. CHAHINE, M.D.

Despite enormous attention and tremendous
progress in its management, congestive heart fail-
ure remains a dominant and expanding problem. ln
the United States alone various statistics have esti-
mated the incidence of heart failure at 2 to 4 mil-
lion patients in 1997, with about 0.5 million new
cases and more than 0.25 million deaths per year.
It constitutes the most common Diagnosis- Related
Group (DRG) discharge diagnosis in adults. The
annual cost of managing this population was
recently estimated at about 25-30 billion US dol-
lars. and continues to increase.l a

More than 30 major multicenter controlled tri-
als have been performed in North America and
Europe during the past quarter of a century.5.6
Their results contributed to a better understanding
of congestive heart flailure, improved treatment,
and a significant decrease in morbidity and mor-
taliIy.l )2 Also, prevention of hearl failure now
appears to be a realistic goal;l2 however, many
questions remain unanswered and, with every step
in the progress of our understanding of the patho-
physiology of congestive hearl failure, the final
picture seems to become more elusive.13-15

Historically the pathophysiologic concepts of
congestive heart failure may be classified into four
major models:

1 The Cardio-Renal Model
2 The Cardio-Vascular Model
3 The Neuro-Hormonal Model
4 The Molecular-Biological Model

14-oln.r+g-l':

The Cardio-Renal Model is the first patho-
physiologic concept established on a valid scien-
tific basis. It is rooted in the basic obseruations
noted since the discovery that digitalis leaf helped
improve the peripheral edema (dropsy) that
occurred as a consequence ofcongestive heart fail-
ure. Later, pharmacological research demonstrated
the inotropic effects of digitalis products and the
beneflcial effects ofdiuretics in helping the kidney
to eliminate the retained salt and water. These
observations helped confirm the validity of the
cardio-renal concept, based on decreased inotropy
ofthe myocardium and the inability ofthe kidney
to take care of the retained salt and water. This
concept prevailed and remained practically
unchallenged until the late 1970s.

The Cardio-Vascular Model was proposed
when it was noted that congestive heart failure was
markedly improved by the use ofvarious vasodila-
tors. Arlerial vasodilators such as hydralazine and
nitrates which are predominately venodilators
were both proven effective. Other vasodilators
such as alpha-blockers were also useful. The
VHeFT-I trial using a combination of hydralazine
and isosorbide dinitrate demonstrated improved
morbidity and a statistically significant decrease in
mortality compared to placebo.T Such observations
and doubts about the value of inotropic agents
other than digitalisl3'ra increased enthusiasm for
the cardiovascular model which was based on the
principle of unloading regardless of the inotropic
status, with diuresis occurring as a consequence of

R
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long before HIV infection is suspected. The person

is most often observed to become increasingiy

rigid, intolerant, and irritable. Sudden displays of
inappropriate or uncharacteristic behaviour and

1abile affect may also occur with HIV infection.

There is some evidence now that subtle personali-

ty changes can be obseryed at the time that an indi-
vidual seroconverts from negative to HIV posi-

tive.e'Io The diagnosis of organic personality syn-

drome is most appropriate for these patients.

Adjustment disorder is the most common psy-

chiatric diagnosis in AIDS patients and others with
HIV infections. 1r'r2 These patients most often dis-

play depression or anxiety in association with an

adjustment problem, although any combination of
symptoms may occur. The tremendous psychoso-

cial impact of HIV makes the development of an

adjustment disorder easily understandable.

ln summary, the fact that HIV can directly

infect the brain has led to a new appreciation ofthe
psychiatric manifestations of HIV inf'ections. A
wide variety of clinical syndromes may occur at

any point during the course of HIV infection.

Psychiatric s)rynptoms most commonly represent a

response to the intense psychosocial sfiesses asso-

ciated with HIV infection or reflect the direct

effects of HIV on the brain. An atypical presenta-

tion is the most characteristic feature of the neu-

ropsychiatric disorders associated with HIV infec-

tion.
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IV.l Ttirese in the remaining two categories would
be considered functional disorders.

Depression is one of the most fiequent findings
in patients with HIV infections. It may fall into one

of the three categories just mentioned and may
range from mild or moderate depression to more
severe forms with psychotic features. Depression
is often encountered in newly diagnosed AIDS-
related complex (ARC) patients, as well as in those

recently lound to be seropositive. This response to
a major psychosocial stress ma-v meet the criteria
for an adjustment disorder with depressed mood,
dysthymia, or major depression. Patients with pre-

existing alTective disorders are prone to exacerba-

tion upon disclosure ol HIV seropositivity or
AIDS diagnosis, as would be expected

Depression may also occur as a primary symptom
oi HIV int'ection before the illness is suspected .

The onset of these symptoms may be gradual or
acute, and may occur at any time in the course of
HIV infection Frequent presentations include
dysphoric mood. apathy, withdrawal. weakness.

latigue. somatic concerns, anhedonia, loss of inter-
est in activities. anorexia, sleep disturbance, psy-

chomotor retardation. and impairment of memory
and concentration.a Recognition ol these symp-
toms in an HIV positive person without a history
ol atlective disorder or other psychosocial f'actors

would merit the diagnosis oforganic affective dis-
order. An atypical presentation of the depression

would increase the likelihood of an AIDS related

etiology. Caretul differentiation of depression

liom dementia is essential.s

Anxietl is also a common complaint in patients

with AIDS, ARC, and positive HIV tests. The dis-
tinction between a tunctional and an organic etiol-
ogy of anxiety is very ditlicult. This is due " in
large part. to the many' psychosocial stresses asso-

ciated with AIDS. Tremendous anxiety is experi-
enced in connection with concems about progres-

sion of the illness. as well as concems over HIV
test results. Many people in high risk groups expe-
rience anxiety which at times can be overwhelm-
ing. Fears about infbction can lead to anxiety

,,,.,'.*,. .,. 
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which has a profbund effect on relationships and
daily functioning. Persons who are not at high risk
for infection also experience significant anxiety
which influences behaviour; and, homophobic
responses are often seen in this group. Clinical
syndromes resembling generalized anxiety, pho-
bias, panic, and obsessive compulsive disorders
have been reported.6 A complete psychosocial

assessment is essential in order to evaluate anxiety
in the AIDS patient.

Case reports have documented the occurrence
of manic episodes in AIDS patients. These

episodes have occurred in the absence of a history
of bipolar disorder (manic depressive disorder),
indicating a likely organic etiology. The diagnosis
of organic alfective disorder should be used in
these cases. Several patients who developed mania
later showed progressive signs of memory and

cognitive impairment, as well as CT and EEG
abnormalities.T Organic psychoses mimicking
lirnctional psychoses are frequently seen in AIDS
patients.s The onset of these psychoses is general-

ly more acute than that ofthe organic depressions.

Clinical leatures resemble schizophrenia with the

appearance of hallucinations. delusions. thought
disorders, agitation, and confusion. Cognitive
deficits are ofien lbund in association with the
ps"'.'chosis. These episodes typically occur as part

olan acute medical illness, and they are sometimes
preceded or fbllowed by depressive symptoms.a

The diagnosis of organic hallucinosis or organic
delusional syndrome would be merited in these

cases. Psychotic symptoms may also be seen in
association with depression, as mentioned above.

The intense psychosocial stresses associated with
HIV infections may precipitate brief psychotic

episodes in certain persons. Although patients with
poor premorbid coping skills wouid be most likell,
to develop a psychosis in this situation, any indi-
vidual could potentially be affected. The diagnosis
ol brief reactive psychosis would be most appro-
priate for these patients.

Personality change is one of the most common
early signs of HIV inf-ection. This is often noticed
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DISCUSSION

Acquired immunodefi ciency syndrome (AIDS)
is a sexually transmitted blood-bome infection
which attacks the immune system rendering the

individual susceptible to a variety of opportunistic

infections and malignancies. The illness is caused

by a retrovirus relerred to as the human immuno
deficiency virus (HIV). Since the illness was first
described in 1981, it has spread rapidly among

homosexual and bisexual men as well as within the

community of IV drug users. The illness is nou'
appearing more frequently among heterosexuals,

and it has prompted the Surgeon General of the

United States to call AIDS the greatest public

health threat of this century.i

As more is leamed about AIDS and its clinical
manifestations, the impofiance of neuropsychiatric

PSYCHIAIRIC MANIFESTA|IONS OF HUMAN
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signs in the presentation of the illness is being
appreciated. The neuropsychiatric manifestations

of AIDS were formerly thought to result from sec-

ondary opportunistic infections or the exacerbation

of underlying psychopathology. However, since

1984. it has been shown that the HIV can directl.v

infect the central nervous system leading to many

different neuropsychiatric presentations.2

The variety of psychiatric symptoms which
may accompany HIV infection generally fall into
three categories: (1) Those resulting from direct
HIV infection of the central nervous system; (2)

pre-existing psychiatric conditions which are exac-

erbated by the stress of a life - threatening infec-
tion; or (3) those symptoms which are a reaction to

the psychosocial stresses associated with HIV
infection. Disorders in the first category would be

classified as organic mental disorders in the DSM-

IMMLINODEFICIENCY VIRUS (HID TNFE,CTION
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ABSTRACT

Infection v,ith human immunodeficiency virus (HII) is ofien accompanied by a variety rf psychiatric

syndromes which may reflect the intense psychosocial stress associated with HIV and/or md)) repl'esenl

direct infection ofthe brctin by the virus. This reporl examines the psychiatric manifestations o.f HIV infec-

tions and their correspondinE4 Diag'tostic and Statistical Manual, 4th edition classification.
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{\\rtren 42 nights have passed over the Nutfa,
Allah sends an angel to shape it and make its
hearing, vision, skin, flesh and bones....) nanated
by MUSLIM.

I can see that this Hadith proves the concept of
3 successive rather than overlapping stages. The
angel is sent to start organogenesis, not to witness
its end.

The key to a proper understanding of the scrip-
tures lies in two concepts:

1. The calculation of foetal age from the first
day of the last menstrual period (L.M.p) rather
than lrom the day of lenilization.

2. The understanding ofthe activities ofeach
stage, particularly the Alaqah stage activity which
is organogenesis.

CONCLUSIONS

The miracle of the accuracy of the Holy euran
and Hadith in the subject of human embryology
is discussed.This concept of staging human
embryology according to Islamic scripture may

provide basic information useful for other
researchers. Islamic jurisprudence in the areas of:
abortion, definition of life and death, organ trans-
plantation, genetic engineering, and new methods
of infertility management, may well benefit from
this basic information.
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unforihed, referring to the placenta which is now
fully der eloped and is about tbe same size.

The SPIRIT is blown in the foetrls at the con-
clusion ofthe Mudghah stage. The significance of
this fact is essential for the dellnition of human
life and death.

3. Method of Calculation

The Prophet (Peace be upon him) refers to
bringing together the creation. rather than to preg-
nancy. This clearly begins in the abdomen ofthe
mother in the ovary at day 1 of the menstn-nl
cycle when an ovum, stored in the ovary since
intrauterine life, starts its maturation to proceed to
its mating with the other half (sperm). Therefore,
the first day of the last menstrual period is the
starting point for calculating the 3 stages of40
dal s each. It goes r.r ithout saying that all previous
gametes were also called Nutfa, but they are not
part of this calculation which refers only to the
process leading to pregnancy in the abdomen of
the mother.

4. Function of each Stage:

A. Nutfa's functions: (day I - 40)
1. Sex determination. (l)

2. Collection of creation ofthe new being.(z)

This refers to ferlilization (AL MASHJ) in which
the two halves are joined, and to collection of all
materials required, and to making all preparations
for the actual formation of the new human being.

3. A1 Taqdeer(3) (meaning in Arabic pro-

Board Of Medical Specializations Vol. l,No.ilr

gramming and determining the features and
fates), refers to the chromosomal composition and
the genotlping ofthe new creature.

4. Transfer to and settling in the uterus:(a)

which is described by the term "Al Qarar Al
Maqeen." This refers to a place of settlement in
which all due protection and a1l developmental
requirements are adequately calculated and pro-
vided.

B. Aluqah's functions: (day 41- 80),

There is only one function of the Alaqah stage:

organogenesis(s) That is a miraculous event in
which the Quran states very clearly that the actual
formation (khalq) of the body starts at day 41

(week 6 minus 1 day) and is completed at day 80
(week 11 + 3 days). That is confirmed by modern
science.

C. Mudghah's function: (lay 81 - 120)

Ossiflcation(6) of cartilaginous bones, model-
ing and clothing the bones with flesh (muscles
and all other soft tissues) are functions of this
stage. However, this progress continues through-
out intrauterine life and up to a certain age after
birth .

There are probably more functions ofthe
Mudghah stage which are not understood with
our present knowledge.

DISCUSSION

Some researchers in the subject concluded that
all 3 stages are completed by day 42 of fertiliza-
tion. depending on the Hadith:

l) See Sura 53 (Al Najm) Verses 45-16 mentioned before.

2) See IBN trIA'SUD Hadith, and verse 2 of Sura 76 mentioned before.

3) See Sura 80 (Abasa) Verse 19, Meaning: (He created him from Nutfa and (Qaddarah)).

4) See Sura 23 (Mu-Minon.lVerse l2-15, mentioned before.

5) The eyidence is in Sura 75 (Qiyama) Verses 37 & 39, Meaning: ]l/as he (man) not a NUTFA otl of emit-
ted semen4 Then did (he) become ALAQAH and did (God) make and complete (hinla And of him he made two

sexes male and female).
6) The evidence is in Sura ) 3 (Mu-Minon) Verse I l, Meaniig: (Then we made bones out of that MLtdghah,

then we clothed the bones with flesh).
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' 1) Male and Female gametes (1)

2) ZygoPt2)
3) Early stage of intrauterine life until

the Alaqah is formed (3)

Nutfa means in the Arabic language a little or
very little fluid. Obviously a cell (sperm or ovum)
or group of cells (zygote or blastocyst) can be
described as droplets of fluids so the Arabic
meaning of the term is appropriate.

ALAQAH: Is the second stage of development
commencing on day 41 after the last menstrual
period and continuing up to day 80, after which
the pregnancy fills the whole uterine cavity.

Alaqah has the following meanings in Arabic:
1- Leech 2- Blood Clot. 3- Something that clings
and sticks and becomes suspended to a thing.

Ancient scholars, noting the appearance of
blood clots at abortion, thought that this term

meant only blood clot. Obviously, with our recent
knowledge, we realize that this term may describe
a suspended thing, such as the products ofpreg-
nancy clinging and sticking to the uterine wall
(Implantation), and then growing and hanging in
the uterine cavity to become attached to the uter-
ine wall. This is why Alaqah stage starts after, not
at the time of, implantation.

MUDGHAH: is the third stage of develop-
ment extending from day 81 to day 120 after the
last menstrual period.

Mudghah means in the Arabic language a
morsel of meat or flesh the size of a bite; howev-
er, bigger pieces like the heart can also be
described as Mudghah.

It is clear that the pregnancy at day 80 (11
weeks f 3 days from the LMP) consists of two
Mudghahs: one is formed, referring to the foetus
(crown: rump length : 46 mm), and the other is

1) See evidence in Sura 53 (Al Najm) Verses 45-16, Meaning: (And he created the two sexes male and
female from a NUTFA when inseminated) clearly referring to meiosis of sperm cells taking place in the testicular
tubules when primary spermatocytes (46,XY) are divided into secondary spermatocytes (i3, X and 23, y) and
mixed with the seminal fluid.

See also Sura 75 (Al Qiyama) Verse 37, Meaning: (ltas he (man) not a N\ITFA in an emitted seminal
Jluid) clearly tefelring to both: sperms in the semen and ova in the folliculm fluitl which is also emitted at oyala-
lion. This concept is evidenced in many Hadiths referring to the male and female fluids and male and female
semen and the Nutfa such as :

A One of the Jews asked the Prophet (Peace be upon him): oh Mohammad, what is man created from? The
Prophet replied (oh Jew, (he is) created from both: man's Nutfa and womanb Nutfa). narated by Ahmad.

B. (Man s Jluid is white and womanl fluid is yellow...) narrated by Muslim.
C. (Man s fluid is thick and white and womctn's fluid is thin and yellow....) na*ated by Ahmed.

Reference is given in the 2 Hadiths to the man:\ semen and the woman's fotlicular Jluid (semen) which is
yellow and watery thin at ovulation time.

D The fact that man is created from part fNutfah) and not the whole of semincl fluid is evidenced in the
Hadith: not from all the fluid (seminal) is the offspring created. Nanated by: Muslim.

Another proof is in Sura 75, Verse 37 mentioned above.

2) see swa 76 Qnsan) verse 2, Meaning: (verily, we createtl man from a mingled Nutfa) referring to:
Fertilization.

, The evidence that the term Nutfa includes blastocyst and early development up to day l0 from the last
menstrual period is drawn from: Ibn Ma'Sud Hadith and from Verse 13 of Sura 23, Meaning: (Then we placed
him as Nutfu in Qarar Makeen (The uterus)).
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EMBRYOLOGY IN THE HOLY QURAN AND HADITH

+.lr.Jl9 AlJ,jJl .,-..5 ?!+Jl F-le

Mamoon SHOUKFEH, M.D.*

INTRODUCTION

Human development is described in the Holy
Quran and tladith (1) in a way that was never
appreciated by scientists until recently. Some of
the Quranic verses are still beyond explanation
awaiting further scientific advancements.

Many scholars have tried to achieve under- RESULTS
standing ofthe scriptures (Quran and Hadith) on
this subject in the light ofmodem science, but 1. Stages:
most of the published data were inaccurate or Allah Almighty creates man into three

incomplete due to the fact that mosl authors did successive stages called: NUTFA, ALAQAH and

not adhere to the proper method of research in the MLIDGII{H. (2)

Holy Quran.
2. Terminology:

MATERIALS AND METHODS NUTFA: is the first stage of development
starting with the formation of the primordial gerrn

A. To achieve a proper understanding of the cells of both partners and their union continuing
terminology used in the scriptures, each term was up to the fortieth day after day 1 ofthe last men-

reviewed and studied regarding the possible strual period (see Ibn Ma'sud Hadith). The term

meaning/meanings, wherever it appeared in the is a comprehensive one including:

Quran, Hadith, comments of the Prophet's com-

t) Hadith is the recorded words, actions and sonctions of the Prophet Mohammad (moy the blessings and

peace of Allah be upon him).
2) See Sura 22 (Hajj) Verse 5, Meaning: (O Mankind, ifye fuwe a doubt about the resurrection, (consider)

that we created you out of dust, then out of NUTFA, then out of ALAQAH, then out of MUDGHAH fotmed and

unformed).
Also see Sura 23 (Mu-Minon) Verses I2-l5, Meaning: (Man we did create from Sulalah (an extraction) of

clay* Then we placed him as NUTFA in the Qarar Makeen (the uterus)* Then we made the Nutfa into ALAQAH
and then the Alaqah into MUDGHAH).

Also see IBN MAS'UD Hadith: (Verily, the creation ofeach one of you is brought together in his mother's

betly for 40 days in the form of NUTFA. Then he becomes AIAQAH for a like period, then he becomes

MTJDGHAH for a like period, then thele is sent to him the angel who blows the SPIRIT into him).

*Mamoon Shoukfeh,M.D., F.R.C.O.O-,
Clinical Dean & Professor of Obstet cs and Gynaecology, Dubai Medical College, Consultant Obstetricia[ and Cynaecologist,

Al wasl Hospital, Dubai, United Arab Emirat€s.
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panions, and original Arabic literature. Ancient
and recent Islamic writings were also reviewed
excluding all forms of speculation

B. Data collected in this way were analyzed
in the light of modem scientific information and
compared to Qmranic writings conceming
embryology.
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thrb'e' months' duration. Clinical examination
revealed tendemess in the right hypochondrium.
Laboratory findings revealed mild elevation in
serum bilirubin and liver enzymes.
Ultrasonography demonstrated a gall bladder with
thickened wall and multiple stones, dilatation of
the extrahepatic ducts, and the common bile duct
(C.B.D.) containing multiple small stones.
Cholecystectomy was done .The C.B.D. was dilat-
ed. The duodenum was mobilized. A stone impact-
ed at the ampulla of Vater was detected. A small
catheter was introduced into the C.B.D. via the
cystic duct. Bile was aspirated. A 50ml syringe
was filled with a normal saline solution and was
attached to the catheter. Slou' injection was main-
tained until the biliary ducts were full. Forty ml of
saline solution was injected. Saline was aspirated
and 4 units of cryoprecipitate (prepared earlier in a
water bath for 30 minutes at 37'C.) mixed with 2
mls of 10% calcium chloride was then injected
slowly to fill the biliary ducts. Choledochotomy
was done. The coagulum was extracted complete-
ly. Multiple small stones and the impacted stone
noted at the ampulla were entrapped in the coagu-
lum. Dilators passed easily to the duodenum.
Postoperative T-tube cholangiogram u'as normal
one week later.

Using the same technique, five additional cases
of multiple choledocholithiasis were successfully
completed subsequently.

COMMENT

The mixture of cryoprecipitate with 10% calci-
um chloride in the proporlion of 20:1 yields tena-
cious coagulum within 5-10 minutes without the
use of thrombin.Thrombin decreases the genera-
tion time so ils absence allows the surgeon more
time to fill the common bile duct and its branches
without premature coagulation. The coagula are
1060/o to 3000% stronger than those produced with
thrombin. 6'7 Usually 3-5 units of cryoprecipitate
are required to fill the biliary ducts. Expansion of
the cryoprecipitate volume with saline and bile

decreases the tensile strengths of the coagulum.
Bile has fibrinolytic activity. e The coagula gener-
ated from cryoprecipitate, calcium chloride and
thrombin in vitro dissolve within one day. In vivo
the retained fragments of cryoprecipitate mixed
with bile in the biliary tracts will dissolve because
the coagulum is nothing but fibrin clot. This study
provides experimental and clinical evidence for
the removal ofbiliary duct stones by using coagu-
lum choledocholithotomy without thrombin. Still
more clinical experience is needed; potentially,
this technique could be used to extract multiple
renal stones if it is as effective as it is in the extrac-
tion of biliary stones. This technique is simple,
safe, non-traumatic, very effective, and it reduces
the incidence of retained biliarv duct stones.
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CRYOPRECIPITA|E COAGULUM
FOR REMOVAL OF "INACCESSIBLE'' BILIARY STONES

?Lsa'ir,,,,ll a+{lCl ;tj.iJl nt+,,4r 6t_F;-,*,.f;tl LSFJI .n-,lrl Jl<d*,1

Hisham AI-DOORI" M.D.* 6r- -.13.tJ l 1l-&.a ..r

ABSTRACT
Exploration of the common bile duct is sometimes a challenge to the surgeon, particularly.for inacces-

sible multiple biliary stones. Retained calculi may resull (in 5-25% of cases)1'3 even a/rer careful common
bile ducl exploration combined wilh choledochoscopy. The use of modified tenacious coagulum to entrap
and extract those calculi is now an established technique. a's The coagulum for choledocholithotomy is
prepared by mixing 20 parts of cryoprecipitate with one part of 10 % calcium chloride solution without
thrombin. The technique is safe, simple, nontaumatic, and tery ffictive in extraction of the stones.s
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TECHNIQUE

Cryoprecipitate is kept at 37'C for 20 minutes
before use and is drawn into a 50 ml syringe: One
ml of 10% calcium chloride solution is added to
each 20ml of cryoprecipitate, and the mixture is

shaken well. Air bubbles are removed. The mix-
ture is injected gently and slowly through a

catheter into the common bile duct. Prior to this,
the duodenum should be mobilized and a cholan-
gocatheter is inserled through the cystic duct. The
ampulla of Vater is occluded by pressure over the
duodenum. This pressure is maintained for 5 -10
minutes after iniection of the mixture. A 1.5 cm
choledocholithotomy incision is made and gentle

freeing ofthe coagulum is done using a right angle
clamp. Applying stone forceps with gentle trac-
tion. the coagulum is removed without any crush-

ing. A1l the stones should be entrapped in the coag-
u1um. The coagulum is extracted intact containing
multiple unfragmented stones Operative time
from the preparation ofthe mixture to extraction of
the coagulum varies from 15 - 20 minutes.

In vitro dissohttion time of all the coagula that
were immersed in bile at 37'C was two days.

REPORT OF CASE

The patient is a 25-year-old woman with a his-
tory of intermittent fever, jaundice, and pain of

*Hisham M.R.Al-Doori. F.R.C.S. FACS.

Department ofSurgerySaddam Medical City. Teaching Hospital, Baghdad, lraq
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