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 hemorrhage with the use of balloon t: mponade was achieved in 525 instances
;r 78% of the time. Major complications occurred in 14% of the cases and lethal
omplications occurred in 3%

More recent studies from Panés,» Jaddock,* and Hunt? have shown that
n 380 instances of variceal bleeding in which balloon tamponade was employed,
-onirol of hemorrhage was achieved in 257 (94%). Rebleeding, however, occurred
n 137 caces (38%). Major complicatior s were 0%, 10%, and 15% for Hunt's,”
Panés,” and Haddock's' series respectively. Haddock* noted a 6.5% mortality
rate secondary to tube placement, whersas Panés® and Hunt2 had no mortalities
attributable to use of balloon tampona-e.

In a study by Teres et al,* esophageal tamponade was compared with
intravencus vasopressin and nitrogly zerin in the treatment of acute variceal
bleeding Balloon tamponade was significantly more effective than the drug
therapy in controlling hemorrhage—8€.5% versus 66 %—but no other significant
differences were found with respect to rebleeding, complications, or mortality.
In two previous studies,** there were no significant differences noted between
the two modalities.

Sclerotherapy, on the other hand, has been shoivn to be superior to balloon
tamponade in the emergency treatme 1t of bleeding esophageal varices.** The
authors concur with Terblanche#+ o1 the management policies for the acute
variceal bleecer. This involves pharmacologic therapy in the form of vasopressin
and ritroglycerin infusions to lower portal vein pressures, followed by emergent
endoscopy to confirm the diagnosis.** If possible, sclerosis should be under-
taken at this ime. When pharmacolcgic and endoscopic modalities are unsuc-
cessful in conirolling bleeding, balloon tamponade should be employed.#4
Hopefully, this will con'rol the acute bleed, allow for stabilization of the patient,
and provide time to plan for definitive treatment.

COMPLICATIONS OF BALLOON TAMPONADE

Complication rates range from 0% to 41% wita the use of balloon tamponade
and lethal complications have been reported to range anywhere from 0% to
20%.10152 In gzneral, however, major complicaticns occur in approximately 10%
of patients whereas, in more recent series, lethal complications are reported at
0% . sw2

The most commonly reported major complication is pulmonary aspira-
tion.'$72% Less commonly, esophageal erosion or rupture, respiratory obstruc-
tion, alar necrosis, and balloon migration have been reported. ¢ Isolated cases
of hemoptysis and tracheoesophageal fistula formation, jejunal rupture, and
thoracic duct lymph obstruction have been noted in the literature.'*¥ Minor
complications include nasopharyngeal bleeding, chest pain, and balloon impac-
tion."

Pulmonary Aspiration

Pulmenary aspiration may be r:duced by completely emptying the stomach
prior to passing the balloon as we 1 as providing continuous monitoring and
removal of esophageal secretions. Control of the airway via an endotracheal
tube with a cuffed balloon also is helpful, particularly if the patient has an altered

mental status.
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Esophageal Erosion or Rupture

. trlfs%pﬂagegl erosion and rupture generally can be avoided as long as the
tgo :‘ ) c balloon is not inflated in the esophagus and tamponade is not maintained
xcessive periods of time. Excessive inflation of the esophageal balloon is

also to be avcided and conti itori
ranted. nuous monitoring by sphygmomanometer is war-

Balloon Migration

Balloon migration may also lead to eso
> 2 phageal rupture but,
gg: z?:;esssglr?\:aﬁr olfcs‘hl;ucnon lrvh;n the balloon migratzs upwardmgr;;iorn(;;nboarzgl
‘ should be at the bedside and if the patient develo i .
gls:fsgs{ nigf) rgt:Sttntc andtes%pha%‘eal balloon ports s%ou]d be cut ir};‘\smf;il;ltr:]?rl};
rtant to note that the most common error limiti ’
tamponade is improper positioning of the gastric ba]loonl.n‘:I g the efficacy of

Alar Necrosis

Iy reve“ted y av dlll u y e
AlaI necrosis 1s most easi p b 01 g presS re b tlle tub or

SUMMARY

The management of acute vari i i
ceal bleeding continues to challen
: C > e th
who care for patients with portal hypertension. Survival depends on ragid inc;iie-

tution of an established proto itati i i
of the patons protocol for resuscitation, diagnosis, and management

Balloon tamponade pla i i
ys an important part in the management of thi

- . t

&r?:llnézﬁgal?\r;%v :3;? }:(})'lamt\aiﬁloglc z:jncil endoscopic mod’alit‘ies.glt is import:‘rlxst
8 , to note that guidelines for use cannot compens
! ate f

?}{aetxpgtr}llence and the authors agree with Vlavianos and co]leagues“l in St;?r?k

without experience in its use, balloon tamponade is of limited value &
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Figure 1. Minnesota tube. Arrows point to the gastric and esophageal balloons. The inflation
ports are capped while the aspiration ports are open.

Technique of Insertion of Gastroesophagea! Balloon® (Fig. 2)

« Test all balloons and tube channels.

« Atiemp! to empty the stomach by siline lavage using either a nasogastric or Ewald
tube.

+ Airway control should be considered. Although not mandatory, it may be advisable
to endotracheally intubate the patient prior to passage of the balloon. If the patient
has an zltered mental status, then endotracheal intubation should be strongly enter-
tained as part of the insertion technique. Even though passage of the balloon may
be more difficult, there is less chance of airway compromise and aspiration.

- Refrigerating the tube may stiffen t and make it easier to pass. Other techniques,
such as longitudinally incising an Ewald tube and placing the Mirmesota tube inside,
or guiding the balloon into the stomach via a silk suture passed through a nasogastric
tube, have also been described as naking passage less difficult.

. Lubricate the tube with lidocaine jelly. A nasal or oral route may be used.

» The patient should be semi-erect during passage of the tube but if this is not possible,
the patient should be on his or hes left side with his or her head slightly down.

. The tube should be passed into the stomach. The gastric port is flushed with air
while auscultating over the epigastrium to ensure that the tube is in the appropriate
position. The gastric balloon is the inflated with 50 to 100 mL of air and an abdom-
inal radiograph is obtained to assure that the gastric balloon is below the diaphragm.
If the film reveals that the balloon is in the stomach, it should be inflated slowly to
a total of 250 to 300 mL of air.

« The tube is then pulled up so that the gastric balloot impacts on the gastroesophageal
janction Two to three pounds of tension should be applied and maintained. How
this tension is maintained varies from simply placing a piece of foam rubber around
the tube and wedging it into the nose to a helmet-mounted constant traction spring.
The authors favor the use of a well-padded, single-bar football helmet because it
avoids undue pressure on the na sal cartilage and is relatively easy to use.

« The gastric and esophageal lumens should next be placed on low intermittent suc-

*References 2,3,11, 16-18,20,22,23,29,36.
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Figure 2. Minnesota tube after inserti i
on. Gastric
(G) and ‘esophageal (E) balloons and their colr-
responding inflation ports are indicated. The
aspiration ports are marked by arrows and should
g:l Ion onvfllnttiennlttent suction. The esophageal
oon inflation port is connected to a bedsi
sphygmomanometer. edsde

ton. Reﬂ\eﬂlbel, ﬂlese are not sump-type ]U“Iell and the] ef()le are not a ie tiv
S e S ef chive

« If, after a period of 4 hours, the varice
, al hemorrhage do
ltjl;e rsic:lptl'\aggal balloon should be inflated to 25 tg 45 :15;:?-;;.13 'Il?}eliasr;?';ﬁ?': tsr}c\)“e?é
be geln gzuyct:;:g:lt:iotrx\sc»’ltyrlg] 2 ’befisfilde sphygmomanometer. The esophagealol;lal-
gisk Fenerally should n in inflated for more than 24 hours because of the
hggie&::xaﬁzdgg:;gr}::rtz ﬁ:ﬁfg ttl;e position of the balloons should be made at 24-
'I;-Ecement T e, thou e patient’s status change because balloon dis-
* The patient should be monitored continuous] i
 pa | r : y for signs of respirat i
ﬁ;}l:)lgggon, etmdifchest pain. Suction equipment as well agr; pair of Ecirsasg:sy tg Icsntet;5
. varice&p:lolﬁl;esx;1 nhecessary, should be at the bedside. e
orrhage ceases, the tube is left in place with th i i
f:,c:}::—:a%fal bal]l;])ons_ inflated for 24 hours. HurI\:’t,zz recently ehgzsrzcco?;r%fntgec; r;g
11 i baery inflated The gastrc baloon i e/ infmec o woivonc 34 b
beer d. ¢ balloon is left inflated for an additi 2
31::1, h::gzl?s, lli ftzm?rr‘e ijal:: ;e::)laegg%qg, it 13 deflated. After both balloc;ncs)r;arle :egg::;
bleeding cecurs. itional 24 hours and then removed if no further

* If bleeding recurs, the appropriat i
to control hemorhage aIr)el:) coli\l:;d:rle)gl.]oons should be reinflated while alternatives

EFFICACY OF BALLOON TAMPONADE

Chojkier and Conn’ reviewed thei i

1 ; their experience alo i i

;:lgqgidm% the efficacy of balloon tamponade If?rom 1969 tonlg97glt'?h2hefolll1tre\f:la?}ire
patients, there were 672 episodes of esophageal variceal b]eed)ilng. Contrii
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eeding while other modalities of definitive treatment are being arranged. Aspects
balloon tamponade are discussed in farther detail later in this article.

ranshepatic Embolization

Transhepalic embolization is used tc obliterate the variceal inflow tract, most
otably the corvnary vein, as well as to thrombose esophageal varices. A variety
f agents have been employed, with ini ial success in controlling bleeding rang-
ng from 45% to 90%.% Rebleeding has been reported in up to 86% of patients
vithin days to months, however.B The incidence of intra-abdominal bleeding is
lpproximétely 20% and mortality from the procedure is 5% to 10%."* Material
nay embolize ‘nto the portal vein and aggravate the portal hypertension. Trans-
aepatic embolization therefore is used only as 2 temporizing procedure in very
poor risk patients who continue to blecd despite other measures.

Devascuiarization

Devascularization procedures are those that ligate the individual varices.
Suguira and colleagues® described a procedure of transthoracic esophageal tran-
section and cdevascularization combined with transabdominal esophagogastric
devascularization, splenectomy, preservation of the vagi, sparing of the coro-
nary-azygous system, and finally fundoplication and pyloroplasty. The goal of
the procedure is to reduce the gastroesophageal venous pathway of portal hyper-
tension while at the same time preserving hepatic function. Although their
results with this procedure have been excellent (overall mortality of 3% to 5.2%),
no U.S. investigators have been able to reproduce these results.

Surgery

Surgical shunt procedures are idzally undertaken in Child’s A or B patients
who continue to bleed despite vasopressin, sclerotherapy, or balloon tamponade
and before excess transfusion.”% These procedures probably are no longer
generally indicated in Child’s C patients who continue to bleed from varices.
To accurately delineate the anatom; as well as assess portal hemodynamics,
selective celiac or superior mesenter.c arteriography with venous phase studies
should be performed.

Nonselective shunting will cont rol bleeding and prevent ascites formation,
but there is a significant risk of developing early or late hepatic failure with
subsequent encephalopathy.®* This hepatic failure appears to result from the
loss of portal perfusion. The goal of selective shiinting is to stop hemorrhage
while at the same time maintaining portal perfusion, thus preventing the devel-
opment of encephalopathy.®*

In randomized trials comparing distal splenorenal shunts (DSRS) with por-
tosystemic shunt, encephalopathy was significantly decreased in the DSRS group-
There was no significant difference in survival at 12 years, however.*>® Zemell
et al>* recently reported their experience in eight patients who underwent trans-
jugular intrahepatic portosystemic shunt placernent (TIPS). There were minimal
morbidity and no deaths secondary to the procedure. One patient had rebleeding
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19 days postprocedure and this was controlled by percutaneously enlarging the

intrahepatic stent. All s
develoged. shunts were patent at 4 months and no encephalopathy

Liver Transplant

hyp;l;%as?ocnti]?;}:;agszu&nlis. the1 .onlydprocedure that can cure both the portal
> ( derlying liver disease and is the treatm 1
patients with end-stage liver disease who are otherwise fit.@ SRS

DEVELOPMENT OF BALLOON TAMPONADE

Esophageal tamponade was first descri
scribed by Westphal in 1
zioall)s?:l%es;a:lri ioel::ln?h wait ugﬁd to control a variceal h);morr?agae lII;I 19934%5012";39;1“&22
e attachment of an inflatable 1 t ,
Abb%t(: t;l::;l:o sucgesle?klly control variceal bleeegitrelg EREal0 the et ol Mller
ngstaken an emore* first reported the techni
E eofd
ftslgft\li\eg;ag :‘gcilo%zsdtr;::a?l:\hponaie to control bleeding va:ilges (i)n 18151(? I?I'g:lltz(l)ar;
ree channels—one fo i inflati
for ef‘plathagfial balloon inflation, and one for gas:rigcazt;;rggltl)ion inflation one
gastrig}; :l?oorl?::\oc?:gle\gn; :llrégle batli;)on tube in 1953. This tube consisted of a
| r gastric aspiration. The Linton tube desi
L(; nggwmunthz thgithe; upper gastrointestinal bleeding was arisin;v aflrsonfszlaig)gs/(:
opiPglow 11e ardia, 1ut by compression of the coronary vein, it was effective
P ngo;zl::gaml}eg?;rrh;ge.“ The Nachlas modification of the Linton
: and consi it i
aspuI;telgsch:r?;ﬁlns Cbove fhe pasty crllspflt]f)?) I(\)t; the addition of a third channel to
, Edlich and associates, at the Universi i
1968, , of Minnesota,™ i

:drgft‘ii;gglatél?\: of {h;l Sengstaken-Blakemore tube.tyThe Minneso?a; tlirl;gcl"\‘ilécgg
T trll-lne ¢t:l at was used for aspiration of esophageal secretions above
the bafloons, ! us decreasing the risk of aspiration pneumonitis (Fig. 1). The

e is preferable to the Linton-Nachlas tube because it prm./idés the

advantage of inflating the i
by e paetic balloorg1 e ::f)l?hageal balloon should hemostasis not be achieved

INSERTION OF A GASTROESOPHAGEAL BALLOON

It is generally agreed that acti i
j . tive variceal hemorrhage unres i
g:lgrfg'lac;lgalgeorR gla%%s:cc)pxctr cc_m;rol should be temporari%y contrcli)l(l);dS “1;; tl(::)all)ll:;;
. ontraindications to insertion of a
- > astroesoph
re the presence of an esophageal stricture or recent egsophagea}f sffgzlrly:ﬂloon
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able 1. CLASSIFICATION OF PORTAL HYFPERTENSION

resinusoidal
Increased hepatopetal flow )
Hepatic arterial-portal venous fistula
Splenic arteriovenous fistuta
Massive splenomegaly .
Exira-hepatic porial venous obstruction
Development defects of portal vein
Portal vein thrombosis
Omphalitis
Sepsis
Trauma
Enterocolitis )
Extracellular fluid depletion (severe)
Blood dyscrasias
Neoplasm
iopathic .
Imlrdal?tfepatic portal venous obstruction
Schistosomiasis
Myeloproliferative diseases
Sarcoidosis ] )
Congenital hgpatic fibrosis
Qilsniglr?/ tt?i)l(i:;;rl:(yr;irrhosis (not secondary to biliary tract disease in gallbladder or large
bile ducts)
Neoplasm )
Primary portal hypertenstion
Sinusoldal (occurs with elem
hypertension) ) )
Alcoholic and nutritiqnal cirrhosis
gﬁisalr\? i(i:rrrct):&ics"{:ggg;ldary 1o disease of gallbladder and large bile ducts)
Hemochromatosis
ilson’s disease
P;/;ltsinusoidal (Budd-Chiarl 'Syndrome)
intrahepatic venous obstruction
Alcoholic hepatitis
Oral contraceptives )
Extrahepatic venous obstruction
Constrictive perica'rqlltls
Right sided heart failure o ]
i tion of suprahepatic. inferior vena cava )
(1221119::‘2':332?;,[ l:r(:yleloprolifeprative disorders, neoplasm pregnancy, contraceptives

ents of intrahepatic presinusoidal or postsinusoidal portal

inciting event, however, is notknown. Of the iniﬁaglsgper gadstroitxgtg‘:atilt?:izleaegs
in ci ics, 60% 1 varices » are due ,

in cirrhotics, 60% are due to esophagea , 2 ! i g

: i treated, the mortality rate from
20% are due to Mallory-Weiss tears.¢ If un , th tality rate from thess
is approximately 50% to 70%. In treated patients, 60% g L \

lsj::ecicrilsd l?anPoFx" hemorthge within 1 year.6 Hence, tle goal in these patients 15 to
identify and control the hemorrhage promptly and efficiently.

TREATMENT OPTIONS FOR ACUTE VARICEAL BLEEDING

i ant with regard to the treatment
Although there are some areas of disagreemen ‘ w
of acute variceal bleeding, all authors agree that the patient should be stabilized

b
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and have his or her diagnosis confirmed. Resuscitation should begin with volume
replacement in the form of blood and blood products. Overzealous use of normal
saline should be avoided because it can worsen the ascites and the portal hyper-
tension caused by the secondary hyperaldosteronism that frequently is present
in patients with cirrhosis. Monitoring in an intensive care unit is necessary,
frequently with invasive techniques. Gastritis and ulcer prophylaxis is war-
ranted, particularly prior to diagnostic confirmation. Nasogastric lavage is ben-
eficial in that it can help clear clots and make subsequent endoscopic visualization
better, can decompress the stomach to permit gastric contraction, does not appear
to cause variceal bleeding, and can decrease the risk of possible aspiration.
Sedation should be used cautiously because of the impaired liver metabolism.

After resuscitation is initiated, the patient should undergo emergent endos-
copy to confirm the diagnosis. At this time, classification using Child’s scale is
useful in management.¢

Vasopressin

Vasopressin is employed to decrease portal pressure by decreasing splanch-
nic blood volume through vasoconstriction of the splanchnic arterioles.s The
intravenous route is associated with fewer complications and is as effective as
intra-arterial infusions.® Initially, 20 units are given over 20 minutes and then a
continuous infusion of 0.2 U to 0.8 U/minute is started. This should be continued
until the bleeding stops or for 3 days. The infusion should then be tapered by
a rate of 0.1 U/minute every 6 to 8 hours.

Because of the associated coronary artery vasoconstriction and propensity
toward hypertension and sinus bradycardia, nitroglycerin infusions should be
started with the vasopressin.® Close attention to fluid balance is also necessary
to detect excess fluid retention.

Sclerotherapy

Sclerotherapy controls 80% to 90% of initial variceal bleeds, but rebleeding
has occurred in anywhere from 2.9% to 66% at 2 years postsclerosis.® In addition,
the effect on survival is uncertain because the underlying disease process is not
changed.” When performed, sclerotherapy should be continued at intervals until
all varices are obliterated and patients should have routine follow-up. Sclero-
therapy is useful in patients who cannot tolerate surgical intervention and as
an adjunct to vasopressin in the acute situation. It has also found use in patients
who rebleed after shunt surgery and as a temporizing measure to allow time
for improvement and upgrading of the patient’s Child's classification. Sclero-
therapy is not as useful for gastric varices because these are technically difficult

to inject.” Complications of sclerotherapy include perforation, dysphagia, ulcer-
ation, and chest pain.»2.

Balloon Tamponade

Balloon tamponade is most useful today if bleeding continues despite vaso-
pressin or sclerotherapy. It is a temporizing measure to control acute variceal
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Use of Balloon Tamponade
to Control Bleeding Varices
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OVERVIEW OF PORTAL HYPERTENSION

Portal ion i :
above the :gﬁ;iegstlgri Ols defined as an increase in the portal vein pressu
antegrade portal flow or I(renm Hg. This may result from either obstruction f';
presence of portal h o ss commonly, increased portal blood flow.*"* In th
Hecompress the hi }lllp ension, collateral venous circulation develo .s S0 o
circulabion 61 Enlargemirr?tsf)?fe r}:\orteﬂ system into the low pressurg syst?e?nti(z
ageal varices result from this e orca Pexuses, caput medusa, and esoph-
rta i s :
soidal, or POZ&?;?:;I‘?I} may be c]gssnﬁed as being either presinusoidal, si
is hepatic parench mal dan shown in Table 1. It is important to note that there
tension. whereas )t,he heamtaiage with smusoifial and postsinusoidal portal h ere
Eypertension.ﬁ The mostpioxcn r}:\agsn:::}rsr:z l1:51:‘5}:.at1rlectll with presinusoidal gﬁ;
epatos ; . . . orta ertensi ide i
{y hes.t The most imporiant pathalopne fontase Stateny it i cirhosts of verious
which involves intrahpe r ;nt pathologic feature of cirrhotic portal hypertean‘Ous
tures, appears in the mjcg)a'c presinusoidal, sinusoidal, and postsinusoid:lmfon'
by a reduction in volu cu'culahop of tl'}e liver.? This microcirculation is obstru ea&
hepatic fibrosis and b me and distortion of the hepatic sinusoids causedc t}i
to obstriction of antey Péesi_lure of Tegenerating liver nodules.® This then | y
Thirty percent of gﬁa e flow with resultant portal hypertension en leads
of pTirty percent of all patients with circhosis develop esophageal varices, and
o ogmge ot A bl s ot P e
een shown to correlate with bleeding, thegsrii‘z (gfpt%l(‘eta\lr;%,f ?irézgszto'ﬁll;a: no:
. Xac
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