57 1~

Liver Transplantation ORKY- K350 5000 + .20

Postoperative Surgical Complications
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The vesults of liver tansplantation have dramatically improved sinee
the introduction of cyclosporine in 1978, A L-year survival rate of 70 per
cent is universally expected now instead of the 30 per cent survival rate
seen comsistently in the precyclosporine era.! Five-year survival rates of 55
to 60 per cent are also expected, whereas prioe to the introduction of
cyclosporine rates were only 18 per cent.? With this overall improvement
in survival, liver transplantation has become a widely aceepted form of
thevapy for all endstage liver discase and for some forms of metabolic liver
discase. Most deaths (80 per cent) ocenr within the first 3 postoperative
months.' Advances in operative technique, venovenous bypass without
heparin, and refinements in anesthesia have made intraoperative Eatalitics
unconmmon. However, the carly postoperative course following a liver
transplant is stll beset with numerons surgical complications Attention to
the carly detection and management of these complications decreases
wmorbidity and mortality. I tns article we will discuss the surgical compli-
cations that liver transplut recipients are subject w in the immediate
postoperative period. The following complications will be considered: intra-
abdominal bleeding, vascular, biliary, intestinal complications, intra-abdom-
inal sepsis, wound complications, complications from liver biopsy. and
pancreatitis,

One should note that this division of complications 1s wbitrary . They
are sointertwined that a given patient nay have two or three of them in
sequence or they may oceur together. Table 1 illustrates the incidence and
importance of some of these complications.
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Dt aThis

RETRANSNTLANTATION

Successful Failed Unrelated Reloted

313

Patient.

Comphicatuoms

Crafts 1393

546%
16 (64 0%

I3

52 16 &

52113.2%
27 (6 "

sthary tract

2 40 0%

10

9
6] Y%
206G
110 3%

611.5%"

‘ortal ven thrombos

{epatic arteny thrombaosie
‘ortal vemn stenosis

10.3%

ortal vein and infenor vena cava

thrombaosis

200 6%

2(0.5%:

nfenior vena cave thrombosis

Total

7.6%

24 (7.

11

14

T 1%

85 (2

-—

<

Bastnao Konenu I‘{’I' Al

From Lerut | et al Transplantation 43 49, J957. wath permission

POSTOPERATIVE SURGICAL COMPLICATIONS 73

INTRAABDOMINAL BLEEDINC

Early Postoperative Bleeding

Following liver transplant there is a high potential for postoperative
bleeding. Nunicrous raw peritoncal surlaces and vascular anastomoses have
been created. A well-functioning allogradt with its synthesis of coagulation
factors will tuke care of the vozing from most of these areas. Routinely
thiee Juckson Pratt drains are inserted at the end of surgery to monitor the
amount of postoperative drainage. Most of the drainage is serosanguinous
ascitic fluid. A hematocrit of this fluid should be obtained if it appears
excessively bloody, and it should be compared with the paticut’s hematocrit.

The highest risk of bleeding occurs within the first 48 hours following
transplant. 1f the patient exhibits hemodynamic instability or requires five
or more units of packed red cells (arbitrary) in 24 hours, re-exploration and
control of bleeding is recommended. When postoperative bleeding occurs
in a setting of marginal allograft function, it is prudent to wait for 3 to 4
days to allow allograft function to improve, if the patient can be maintained
hemodynamically stable with transtusions. In our program, in a 6-month
period (Junuary 1987—June 1987) 7 per cent of patients (5.3 per cent of
transplants) required a reexploration for intraabdominal bleeding (unpub-
lished data).

At reexploration, the bleeding could be from any of the vasculur
anastomoses, triangular ligament areas, retroperitoneal arcas behind the
liver and drain sites, to name a lew possibilitics. Occasionally the bleeding
is from the allograft (liver lacerations, gall bladder bed, and small branches
of the donor vessels). Not uncommonly, during exploration all that is found
are large amounts of clots with no specific bleeding source. I allogralt
lunction is poor, bleeding becones a serious operative problem and prolongs
the original surgery by several hours and, more frequently, necessitates
reexploration in the early postoperative period. We have seen a few patients

develop intruabdominal blecding 3 or 4 days alter the transplant when they
have been placed on antiplatelet agents (Dextran, aspirin, and Dipyrida-
maole).

In patients who have experienced abdominal bleeding that has not
been serious enough to require exploration, an abdominal CT scan is
recommended o detect retained clots. I major clots are identified, an
operation to evacuate them is recommended to preveat secondary infection.

Late Postoperative Bleeding

In the late postoperative period, patients can develop abdominal
bleeding from a percutancous liver biopsy and percutancous biliary tract
procedures. Occasionally these require laparotomy to control the bleeding
(see under liver biopsy). In the presence of severe abdominal sepsis, sudden
massive intraabdominal bleeding can oceur trom disruption of an arterial or
portal anastomaosis. Control of these is extremely ditlicult, often requiring
vascular grafting or vessel ligation. The proguosis in these cases is very
puor.
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VASCLULAR COMPLICATIONS

‘ortal Vein

The speahc conplications related o portal vein e thrombosis,
tenoses amnd Bistulous commnnucations with the biliary or arterial systems.
Vhen portal vem thrombosis oceurs i the carly postoperative course, it
s veny asenots comsequences.t 10 wsaally results i severe allogralt
vt ion and sanceal blecdimg an those with preesisting variees). Olhi-
anie hemodyvnanie wstabiliny, and a chinical picture of respiratory distress
snchione can oceur. When portal vein thrombosis oceurs late, it invariably
wambests with vaniceal bleeds and splenomegaly. Allogratt liver tunction
ontuies (o be good i these Later cases. Fortunately the complication of
wortal vern thiomboses 15 tare In two series reported from our institution,
he acomrence of portal e thrombosis ranged from 1.9 to 2.2 per cent.*
In the nnmediate posttasplant peviod, il allograft function is poor, it is
pucral to ascertam the patency ol all vascular anastomoses by Daoppler
rassonnd 1 there s any indication of portal vein thrombosis, arteriography
Cstroneh recommended K D The following are factors contributing to
jortal vem taambasis

Pour Inflow. Thas could resalt oo a by paplastic portal vem. Previous
wortossstemie shnts wid operations i the hilwm of the liver (Kasai
rocdure m Ouldiens produce an imvolution in the size of the portal vein. !
Vo lage portossstenne collaterals (coronary vem) can cause i “steal
dicnomenon” and reduce portal venous How. Some recipients have com-
dete postal vem thrombosss. In these cases, it is Bperative to improve
he o by vanous iwceans ddhrombectomy anddor bridge vein gratts).?

lechmical Factors. Redundaney of the portal vein and torsion or
Lensis at the anastomosis predispose to thrombaosis. When thrombosis
s the first severad days after transplant, emergency portal vein
fnosnbectonn is mdicated it the diagnosis can be made within a few hours
domnet We have been successtul in salvaging a patient by performing this
naw edure combined with an mterpositon vein graft. When portal vein
Ligennhosts occuns late s the postoperative period, several hepatopetal
ollaterals can b demomstiated by angrography - Becase allogralt liver
anction s wsually good. at s pradent o manage the varices cither by
erotherapy or g splenorenal shunt Retransplantation is considered only
A postal vem thrombosis s associated with other causes of severe allograft

Insfundcion
Arterial Complications

Hepatic anteny thiombaosis is the second most common serious surgical
conphication followang Inver tansplantation ™ H we were to consider ouly
the pediatie reapents s the most frequent and serious complication
Fre 20 b an allogralt hnver the hepatic artery s an end artery. All existing
Collutcrad vessels e ey peritonead attacliments 1o the liver are
atected durmg the donor hepatectomy. The extrabepatic biliary tree in
Lemats 1y nounished v o vascular pleans into which small arteries feed
bosth o the duodenun below aetroduodenal and retroportal arterics)

L] .
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Figure 1. Portal vew thronbosis - Occlusion of extrabiepatic portal vein (straght arrows
demonstiated o venous plm.w of supenor snesentene atenogan. There v severe purlal
hypertension as evidenced by gastric vances wcurced o and retrograde low e spleme
mall arrowhead) and mbenor mesentene tuge anrowhead) vens

biliary tree is supplied by branches of the hepatic arteries. In the allograft
situation, the segment of the donor extiahepatic bile duct retained depends
solely on descending branches from the hilum for its blood supply. Herein
lies one of the umque susceptibnlities of the biliary system to aiterial
thrombosis of the allogralt. The following are causative factors imvolved in
hepatic artery thrombaosis.

Poor Inflow. This can occur in elderly veapents because of athero-
sclerotic discase in the celiae avis. When the recipient liver has multiple
aberrant hepatic arteries, the celiae axis may provide insutlicient inflow. In
these cases, a vascubur gratt should be placed between the reaipicnt
infrarenal abdominal aorta and the donor hepatic artery. An alternative is
to use the celiae trunk of the recipicat at, or proximal to, the origin of the
splenic and left gastric arteries refer to “Surgical Technique of Orthotopic
Liver Transplantation”).

Technical Factors. Intimal disscction, cither in the donor or recipient
artery, can cause thrombosis. Whether excessive tedundancy canses arterial
thrombosis is questionable. Prolonged postoperative by potension secondary
to sepsis or bleeding has cansed artevial thrombosis ina few patients. The

role of increased outflow resistance cansed by a swollen liver secondary to
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busre 2 Mavne bepatie mlarction following thrombosis of allogratt hepatic artery.
Alnbarnnnal sotogram sl b of ihac homogradt (black arrowy and large gas-filled
hoepatee udanct Goas s abo present within intsshepatic portal seins (@ hate arrows).

The spectrum ol cimcal presentation: of hepatic artery - thrombosis
varies froo septic shock secondary to lulminant hepatic gangrene to being
asvinptomatic, at ot wemporanhy I patients developing hepatie gan-
pwicne, there s sudden omset ol fever, by potension, resparatory distress
with prancnegatine and anacrolne sepsis. Pl abdommal a-rays often
reveal gas ditlusels w the Iver isee Figare 2) The only chiance lor survival
for these paticnts s urgent rettansplantation. The more connmon presen-
Lations s bover oceurrmg o lew davs after transplantation. The transaminases
waease over ther previous vadues. The balivubin level may or may not
Chatge Bload coltines hequently grow enteric organisins.

A postoperative nluay leak s especially in children, should make one
suspucious of the diagnosis of hiepatic artery thrombosis. In these patients,
the eatiabicpatic bile duce undergoes neerosis and leaks  The initial test to
be done s areal-tne ultasound with Doppler sereening. Ultrasound in
this tonm has been proven to be a very sensitive sereening test for hepatic
artenial pateney * Without Doppler studies itis casy to mistake transmitted
pubsations om neghborng vessels as evidence of patency ol the hepatic
arteny  Atenograpln i recommended to contirm the diagnosis of occlusion.
C1scanmng sery often demonstrates a by podense lesion that is (1) o hepatic
paencivinal nlaret, 20w nonmastomotic biliary leak (bilomas); and (3)
badar iy collections The bilany complications these patients develop
we v deccnhied s recent vaner by Zako and colleavies

¥
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Management. Becanse of high inadence of sepsis with enterie organ-
isms, these paticnts need to be started on eflective antibiotic therapy (@
third-generation cephalosporin and anipicillin is a good starting choice). 1
the sepsis does not respond in 10 to 14 days, an attempt must be made to
drain the collections (hilar and intrahepatic) pereutancously. These attempts
may require placement of more than one catheter. Initially the fluid drained
is chocolate brown in color but frequently it turns bilious in a tew days.
Appropriate cultures of this fluid should be obtained.

Except in a situation of frank intraperitoneal biliary leak, restraint
should be exercised in performing an abdominal exploration in these
patients because of the following: the Tiver is very Irniable; it is impossible
to drain the multiple intrahepatic collections surgically; and the precarious
collaterals that are establishing can be damaged. Oncee the acute situation
of systemic sepsis is controlled, these patients face long-term consequences,
which are multiple biliary structures trequently at the confluence ot the
ducts." They are olten subject to recurrent episodes of cholangitis. We
routinely place such paticnts on long-term oral prophylactic bactrim ther-
apy.

The indications for retransplantation are the following: (1) acute ful-
minant hepatic gangrene; (2} inability to control systemic sepsis with
parenteral antibiotics and percutancous drainage; (3) recurrent episodes of
cholangitis secondary to multiple biliary strictures. Qur general policy in
these frequently small patients (many of whom are less than 15 Kg) has
been to control the cholangitis with antibiotics and percutancous drainage,
if necessary, and allow them to grow; then consider retransplantation.

The rare arterial complications of pseudoancurysms and arterioportal
or arteriobiliary fistulue will not be discussed.

Combined Portal and Arterial Thrombosis

Fortunately combined portal and arterial thrombosis is rare. When it
occurs, it does so within the first few days tollowing transplantation. Paticats
deteriorate rapidly within hours, developing encephalopathy, oligoanuria,
hypoteusion, bleeding, and shock. Ultrasonography tollowed by arteriog-
raphy will confirmy the diagnosis. Urgent retransplantation is the only
recourse. Even then survival is poor. We have been able to salvage only
one patient with this complication. The etiological factors responsible for
this combined vascular complication are obscure. ln one patient there was
heavy deposition of inumunoglobulin and complement in the vasculature,
suggesting a possible immunological mechanism analogous to hyperacute
rejection in renal transplants (unpublished data).

Vena Cava Complicatious

Stenosis or thrombosis of the inferior vena cava is an unusual compli-
cation following liver transplantation (see Table 1).* ¢ Etiological factors are
most likely to be technical errors or recurrence ol Budd-Chiari syndrome.
Thrombosis of the vena cava has been seen in four paticnts (one with a
heterotopic graft). Al had poor allograft hmction. Three out of the four
died, two as a dircet consequence of the complication. Retransplantation is
HE N | P | IR | |
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alloralt dystunction. Stenosis has occurred in two paticnts following ve-
taonplantation af the level of the oniginal anastomosis, which had been left
e place Asates ol isidhons onset s the prunary symiptom. Hepatomegaly
and cdema of the lower exttenntios may be present or absent. ‘The serum
bdwaban level s vanably elevated along with some of various hepatic
ciovines Laver Inopsy topically reveals nonspecitie chiolestasis although
centudobular necroses and fibrosis may eventually cusue. A demonstrable
prossure gradhient can be measured across such stenosis at venography:.
Both of the above paticnts underwent venographic balloon dilatation of the
stemnis with Lvorable vesults—a rapid response with a decrease in abdom-
wal i th and w bisk diaresss within hours after the procedure occurred.
However, o slow teamience of ascites was observed in both cases over the
conne ol several weeks and asecond balloon dilatation procedure proved
10 b curative m one patient the other patient developed unrelated septic
conaphications precluding a second dilatation procedime). Ultrasonography
witle l)upplrl' i oan cllectinve scercemmg test lor evaluation ol vena caval
probleams  Angiograplie visnahzation of the vena coa is ndicated in

doubtiul cases

BILIARY COMPLICATIONS

Prablens celated to bihary drvamage have, until recently, heen consid-
crod the “Adulles” heel” of Tver transplantation.* The veason for this has
been the gl madence of postoperative leakage with associated abdominal
sepais and secondany hiluoy obstraction, resulting in cholangitis. These
cpedes of Chiokangitis by e been nistaken frequently for vejection episodes
ey aud many paticnts were injudiciously treated with inereased

atmounts ol imupunosuppression.

the |u||n\ tract unnplu.nlmm lrom some of the published series we
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avoidance of certam types of biliary dramage procedures, these complica-
tions have been reduced in nuniber.t 4

Currently in our center, choledochocholedochostomy and Rous-cu-Y
choledochojejunostamy (Roux-en-Y CDJ) are the two methods of Dby
drainage used. Both have comparable results * However, the lormer s
preferred whenever feasible because it is quicker and provides aceess to
the biliary system by way of the T-tube during the carly postoperative
period (allows access to quantity and quality of bile and cholangiographic
studies) and by way of endoscopic cholangiography later.

Bile Leak

Relative Ischemia of the Donor Bile Duct. 1t has been shown™ that a
major source of blood supply to the human bile duct is by way of small
arterial branches from the gastroduodenal wetery (retroduasdenal and retro-
portal arteries) that ascend along the hile duct. These are transected during
the donor hepatectomy. Henee, allogradt bile duct survival depends solely
on arterial branches that come from the hilum of the liver. For this reason,
it is important to guarantee that too long a donor duct is not utilized at the
time of the biliary anastomosis. Allogratt hepatic artery thrombosis renders
the donor hile duct ischemic and is associated with a high incdence of
biliary leak, particularly if the thrombosis occurs within a few days following
transplantation.

Technical Factors. Teusion at the anastomosis, eacessive dissection
around the recipient's common duct injuring its blood supply, and placing
too many sutures or taking large bites and devitalizing tissue are some of
the technical factors that can lead to a biliary leak.

In'choledochocholedochostomy, leakage can occar either at the was-
tomotic site or at the point of exit of the T-tube from the recipient common
duct. Leaks wround the T-tube eait site are not serious. W leaks are siall
and detected only on cholangiography, nothing needs to be done. I leaks
are larger and clinically significant, the patient is exploved and the site s
repaived with a lew additional sutuwres. Amastomotic leak usually manifests
clinically with one or more of the ollowing: abdominal pam; fever; leuco-
cytosis; bilious drainage from the drains; mercasing serum bilirubin; alkaline
phosphatase; and ganuna CTP. The diagnosis is confinmed by T-tube
cholmgiography and the paticnt is operated on immediately. Unless the
leak is minor and repaired with only one or two sutures, it s wise to excise
the leaking anastomosis and pedorm a Roun-en-Y choledochojejunostomy
(Roux-en-Y CDJ).

Choledochojejunostomy. Using this method of nle duct reconstruction
one does not have the luxury of access to the biliary tree by way of the T-
tube. The diagnosis of a bile leak depends hughly upon its clinical wanites-
tations supplemented by a percutancous traushepatic cholungiogram (Fig.
3). Occasionally the presence of very high bilirubin levels in the drainage
fHuid contirm the diagnosis without the need for percutancous cholungiog-
raphy. In most cascs, bile leaks are on the anterior aspect of the biliary-
enteric anastomosis. Usually the entive anastomosis needs to be taken

down, the tip of Roun Joop refishioned, and a new amstomosis pertonmed.
| FTRRPE PO T N Lo (] \ A I T B | }
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Figure 3. Anastomotic bale
leak. Coutiast extravasation lrom
the choledachojejunostomy (ar-
rou) demanstrated on catheter
cholangogram.

digaosis or when the bide ductis nearotic econdary to arterial thrombosis),
one ol the tollowing two methods of bilary drainage is utilized.

o Usinge total eaternal dianage, the donor common hepatic duct is
mtabated waith an appropnate sized plastic tube, retained in place with
either a purse stong soture aonnd the bile duct or coapting sutures. This
tibe s extenonzed tnoagh the abdonnmal wall draining the bile externally.
Once the abdommal sepsis has resobved, either a subsequent choledocho-
jounostonn on retiansplantation is considered based on the circumstances.
We have had to tesort o this approach on five occasions, and we have
Becn able o save two patients wne with retransplantation and another with
o subincquent Row-en Y €CDJowathe this approach.

2 Hee second method which s used exclusively in childien, consists
of G the common hepatic duct close ta the Tl and passing a

st abibe probie it the ductand thiongh the capsular surface of the lateral
! ot coro o mk andeet beedinge tedies is passeed
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parenchyma over the malleable probe. A snadl opening in the antimescn-
teric border of the jejun is sutured o the duct and penductal connective
tissue alter negotiating the leeding tube into the jejunum.

Biliary Obstruction

The second major complication related 1o the biliary tract occurs Later
in the postoperative course. The factors that lend to partial or complete
biliary obstruction are similar to those that cause biliary leaks but are lesser
in degree. As with biliary leaks, increasing expenence and avoidance ol
certain biliary drainage procedures has reduced the prevalence of biliary
obstruction.

Patients with biliary obstruction present as follows: (1) acute bacterial
cholangitis with fever (39-40°C), chills, abdominal pain, jaundice, and
bacteremia with enteric organisms; (2) relapsing episodes of mild fever
(38°C) and Huctuating liver injury parameters; and (3) gradual deterioration
in liver injury parameters with no associated symptoms.

Fortunately Presentations 2 and 3 are more common than Preseatation
L. With an insidious onsct of obstruction, the perturbations produced in
liver injury paramcters are frequently mistuken for an episode ol rejection,
hepatitis, and/or drug toxicity. Henee it is important to have a high index
of suspicion and to investigate such paticots in an organized manner with
liver biopsy, serological tests for hepatitis, ultrasonography, and particularly
cholangiography. Ultrasonography is used as an initial screening procedure.
Unfortunately its false negative rate is quite high. In patieats who still have
an indwelling T'-tube, a T-tube cholangiogran is obtained; in those without
a T-tube, a percutancous transhepatic cholangiogram is obtained (Fig, 4.2

Based on the cholangiographic findings, the problem is one of the
following: (1) an anastomotic varrowing; (2) an anastomotic and donor distal
bile duct narrowing, (3) multiple intrahepatic strictures (usually associated
with arterial thrombosis); (4) dilatation of the donor and recipient common
bile ducts without demonstrable obstraction (see Fig. 14, page 121), (5)
obstruction due to a T-tube or internal stent; (6) unusual causes such as
mucocele of the allogradt cystic duct (see Fig. 12, page 119) or recurreant
disease (cholangiocarcinoma, sclerosing cholangitis). *

In recent years at the end of the diagnostic study, an indwelling
percutaneous biliary catheter has been left in patients with obstruction.
This serves two purposes: it decompresses the biliary tree and thereby
lessens the urgency of the situation; and it surgical treatment is decided
upon, the presence of the catheter in the bile duct makes the approach to
the bile duct easier. Antibiotic coverage is required for the diaguostic PTC
and cyclosporine dosage readjustment alter percutancous biliary drainage
is accomplished as mandatory.

Treatment. Il the obstruction is localized, a trial of percutancous
balloon dilatation is utilized®! (see " Diagnostic and Interventional Radiology
in Liver Transplantation”™). If dus Luls or the entive bile duct is dilated,
surgery is required. When obstroction is associated  with stones, the
treatment is surgical. I the initial iliary procedure was a choledochocho-
ledochostomy, it is converted to o Roux-en-Y CDJ whereas, in patients
with a previous Roux-cu-Y CD], it s vevised  Multiple inteahepatic stric-
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Fogre 1 St tuse at holedo hogepoanstams wrrow) denastiated on catheter cholan-
cronttann followang tande patne bl deange Onlv avers simall amount of contrast passed

‘
bvond the s tianoses anto the jepnnnm

tres ane . chthoudt problom Sargeny s not wsed in these caes except for
lrln.unpl.unl.mnu Several poercutancots |n||.u')' catheters be rcquirvd
to decompess see  Duenostic: and lnterventional Radology in Liver
Toansphatation s such paticuts and attenpts at balloon dilation should be

utihized [rson to |-'l|.un|)|.u|l
1 the obstinction s cansed by T-tube thinkig o lusb that s too

Jomne. the §otabe s remomved . Some paticnts may regquire placement ol a
Porculancons drainage catheter at o Lder date. In cases where the obstrue-
Gon v cansed by mternad stent lollowing a Roux-en-Y CDJ,an attempt
w onade to didodge w0 perentanconsh mto jejunum (usually successtul).
W hien s Lads, ot st be removed sungically.

INTESTINAL COMPLICATIONS

Totestinal comphcations alter bver transplantation can be classified into

thice groups obsttuction pedloration, andd bleeding,

Obstruction

Lutestinal abstiudton following hver transpliantation s somewhat vare.
this o probably becanse adbiesions following liver transplintation are
vovhined predonmantiy o the sapracolic compartiment o the abdomen.

1
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In patients haviug a Roun-en-Y choledochojejunostomy, a potential
exists for internal hermation in the mesentene rent ereated by jejunogeju-
nostomy. It is advisable to close this rent. When the defunctionalized liab
of jejunum obstructs, the liver iy parameters deteriorate as with any
biliary obstruction. Aunother cause of sinall bowel obstruction is impaction
due to inspissation ol aluminmn antacids (Amphojel, Alternagel). Tlas risk
is lessened by altermating the doses of magnesinm- and aluminum-containing
antacids. Lymphaoproliferative disorders also have been shown to cause
intestinal obstruction.*

Perforation

This intestinal complication can occur either carly o late. Farly
perforations are usually anastomotic leaks (jejunojejunostomy and small
bowel resections) or perforation of arcas denuded of serosa or those injured
by clectrocautery. Diathermy is eatensively used during liver transplant
surgery and intestinal burns need to be avoided. All arcas denuded of
serosa should be repaired with interrupted seromusculir sutures. Anasto-
motic leaks are more conmmon in childven. An intestinal leak should be
suspected whenever there is cloudy drainage from the abdowinal drains,
drainage Huid grows enteric organisms, or when there is wound or hema-
togenous candida inlection. Prompt repair is essential for patient survival.

In paticnts having extensive adhesions at the time o transplant
(especially children with several Kusai procedures), a routine “second look™
exploration is performed within 3 1o 5 davs. This approach has enabled us
to detect intestinal leaks and to deal with them ellectively carly. In rare
cases with gross peritonitis and repeated anastomotic breakdown, we have
had to resort to keeping the peritoneal cavity open. Late intestinal perfo-
rations are occasionally the result of a lymphoproliferative disorder.*!
Bleeding

Bleeding can oceur from anywhere along the Gl tract. The diagnostic
measures utilized in these paticnts wee as in any patient presenting with
ClI bleeding (masogastric tube insertion, proctoscopy, upper and lower Gl
endoscopy, radionuclide scans, and occastonally arteriography). Like the
general surgical patient, the liver transplant recipient is subject to bleeding
from stress uleeration, peptic uleer, and angiodysplasias of colon. Some
specific causes of bleeding important i liver transplant paticnts are dis-
cussed.

Variceal Bleeding. When this occurs, portal vein problems (thrombosis
or stricture) should be suspected and appropriate tests pursued (see under
Portal Vein Complications). Sclerotherapy is used as a temporizing measure.

Jejunojejunostomy. Ounly the subgroup of patients having a Rous-¢n-
Y CDJ are subject to this complication. This usually manifests toward the
end of the first postoperative week, but occasionally can present 2 or 3
weeks later. s incidence appears to be similar with ditlerent Kinds ol
suture techaique. It the bleedimg does not subside with eapectant sanage-
ment, surgery is indicated. At fiest only the anterior hall of the anastomaosis
is opened and the source of bleeding ascertained. Frequently the bleeding
is focal. The postervior hadt of the anastomosis can be oversewn with
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“runong, absorbable suture continued anteriorly that s further reiforeed
by an antenior 1ow ol seromuscular sutures. Less commonly, bleceding is
bow the sutore hue at the tp of the Roux loop. Another important cause
ol bleeding s gastiomtestinal uleeration secondary to an opportunistic
mdection with candida eytomegalovirus, or herpes virus, These will not be
dealt wath i thas section. Sullice it to say that immunosuppression is either
teduced or discontinued and the patient supported with transtusions.

Diastic measures ol total colectomy or subtotal gastrectomy may be resorted

to i a ble-threatemung situation. An ominous and fortunately rare cause ol
Gl bleedimg s a Bistulous communication between a pscudoancurysm and
the mtestme or nle duct. 1na patient who presented with massive lower
G bleeding caused by a pseudoancurysm of the gastroduodenal artery
conmucating with the up of a Roux loop, we were able to stop the
bleedig by hepatic artery ligation. This patient is currently awaiting
retramnsplantation becanse of maltiple biliary strictuwies. In patieats with
long-standmg mdwelling bibiary stents, there is a small nisk of these steats
crodimg mto veghbornmg vessels and causing serions bleeding.

ABDOMINAL INFECTIONS

The overadl mtection vate following hiver transplantation is 80 per
cent 2 Intections comphications account for most postoperative deaths.
Earh imggor bactenal mfection occurs in about 40 per cent of patients with
a mortahity of 70 per cent* Climeally significant fungal inlection, usually
dunimg the hest month tollowing surgery, occurs in 40 per cent of paticnts
with a sumnlar wortahty # There s considerable overlap between bacterial
and Jungal idections, however, Concomitant tungal infections are present
w two thiuds ol those who die from a bacterial infection, and 80 per cent
ul patients with o senous fungal infection have an associated bacterial
wlection About one hall of candhida intections can be eapected to resolve
with therapy . whercas aspergithus intection has heen uniformly fatal. Most
svatenne bacteral and tungal mdections arise from abdommal sepsis.

Abdownal SCPSES occurs i two scttings—either as a result of a technical

camphication, such s a bibary or an mtestinal leak, or denovo (presumably

o external contannnation or hematogenous secding). The majority of
postoperative nteapentoncal Hud collections are of ascitic fluid and resolve
spontancomshy . They occasionally require percutancous aspiration to exclude
sepsis The most common locations are in the hepatorenal and the left
subbiepatic spaces  Sumlarth, small intraabdominal hematomas  sponta-
neonsh resolve However, huge hematomas often become  secondarily
widected and lead o svstenne sepsis. The most conmumon sites for hematoma
tlonnation are the subpluenic spaces, the hepatorenal space and the left
sublicpatic space Traue abscesses, or more commondy, infected fibrinous
evudatne collectons abso have a |)l'('(|||c'('(mu lor these spaces.

Lover tansplast patients with abdominal sepsis have varied clinical
presceutations Fever 137°C) s the most common presentation. Any lebrile
cpiode e these patients shiould be mvestigated aggressively. Hyperbili-
vabiening not Cansed by veection, nhary obstruction, or transfusions
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should also alert one to the possibility of sepsis. Leucocytosis is an unreliable
sign of sepsis, and hypotension and mental status changes ae later events.

Ultrasonography (US) and computerized tomography (C1) are the key
diagnostic tools. Each has limitations, and either one may be superior to
the other in a given circumstance. The presence of ileus with gas-filled
loops of bowel or an open abdominal wound limits the value of ultrasonog-
raphy. Hemodynamic instability and a requirement for high positive end
expiratory pressure (PEEP) makes transportation to a CT unit unsafe. A
diagnostic laparotomy may be required in ditlicult cases. The morbidity of
a negative laparotomy is minimal, and one should not be hesitant to explore
the patient if the suspicion of sepsis is strong and all other diagnostic studies
have been negative. Radio-labelled leucocyte scans have been found to be
unreliable.

The organisms usually responsible for sepsis in a liver transplant
recipient are gram-negative enteric organisins, enterococcus, or candida.
The presence of yeast cither in the abdominal wound or in the drainage
fluid should alert one to the possibility of cither a visceral perdoration or a
biliary leak.

Initially, broad-spectrum antibiotics are started whenever sepsis s
considered likely, until culture and sensitivity reports are available (third-
generation cephalosporin and ampicillin or a uew semisynthetic penicillin
with an aminoglycoside are good starting choices). The prevailing bacteri-
ological spectrum in a given hospital also dictates these choices. Antibiotics
are only of temporary value, and the inlective source should be aggressively
identified and drained. If one waits to sce whether the patient improves,
the tide olten turns toward the long downhill path of wultiorgan failure
and refractory sepsis. It is important to remember that inlected collections
around vascular anastomoses are associated with the danger ol an anasto-
wmotic rupture and fatal hemorrhage.

In some paticats, improvement following drainage ol a septic locus in
the abdomen is temporary, and they require subsequent Laparotomices to
drain reaccumulating purulent collections. Reoperation tollowing surgical
drainage of an intraabdominal abiscess is associated with a perioperative
wortality rate of 30 to 50 per cent.® This poor vutcome has not improved
despite advances in critical care support, noninvasive imaging, and the use
of broad-spectrum antibiotics. As a result, various modalities have been
advocated in the treatinent of recurrent abdominal sepsis, some of which
include a sccond-look “scheduled” luparotomy, continuous peritoneal la-
vage, and leaving the abdomen open.* % Repeated laparotomies take their
toll on the patient and olten lead to further deterioration iustead of
improvement. As a result, one option occasionally utilized is leaving the
abdominal cavity open following surgical drainage and irvigation. Daily
“laparotomices” and extensive irvigation of the abdominal cavity are per-
formed by the surgical stall using sterile technique at the bedside in the
1CU. In addition to providing frequent interval “washout™ of any recurrent
infection, this method gives the surgeon an opportunity to inspect and
examine the intruabdominal contents on a daily basis. Disorders or compli-
cations requiring intraoperative procedores may be diagnosed carly, allow-
g less delay in therapy. I the milection vesolves, the open wound will
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beal secondardy over the conrse of several months. Sk gralting is not
wuallhy requined  Although the mortality rate is high, some patients have
becn sabvaged using thiss method.

WOUND COMPLICATIONS

Wound comphications occur me 10 per cent ol patients and consist
prosany o hematonns and fection ™ In liver transplant patients there
ate severad ik lactors that mcercase the likelihood ol wound hematoma
tonmation  Preeasting coagnlation abnormalities, numerous portosystemic
venons collaterals e the abdonnnal wall, the large amount of blood
tarstusions paven, and poor allogradt function e some of these factors. 1n
addition the wse of antiplatelet agents may play a role. Evacuation is the
st prudent approach o the maagement of a wound hematoma. Needle
aspiation gy be attempted, although direct evacuation by opening the
shin mcision i usually reguined. Persistent wound hematomas may lead to
superhioal and decp anlections of the wound.

Waound wlections we related direetly to duration of preoperative
hospitalization, prolomged intraoperative exposure time, faulty hemostasis,
stesods and hactenal contamination. ® These visk factors are magniticd in
hver transplant sargeny Candidates awanting liver transplant often require
prodomged hospitalization lor management ol the comphications o their
uomc ner discase The operation is one ol the longest. Blood, the best
coltie ancdiame s alwans plenttul. The abdomen is contaminated with
Lo wnd vtestal anastomoses wie olten required. Worse vet, the chssic
sty ol wllasimation e nnu.llly mashed, i not absent, becanse of the use
ol stevods Needle aspoanion s indicated with any suspicion ol a wound
sbection, and il any question renans, the wound should be opened at the
bedside usine stende teclimgue and with appropriate cultures being tuken.
e wound should be et apen to heal secondarily. Intras enous antibiotics
ate selocted based on the sensitnaties ol organisins cultured from the
wound  Hhe groamth of veast o a wound should alert the physician to
the possibihty of mtaabdomnal sepsis, cither from « leaking biliary or
witestinal anastomosis or home a perdoration. In all such cases appropriate
v estigations nast be punsued vigorously, including possible diagnostic
laparotonin il other modahties are uorevealg.

Occastonally . g patient expenences i necrotizing fascitis of the abdom-
mal wound  His agpadle progiessive, lughly lethal inlectious process
comints of polvicrobiad avasion of the tissue. Underlving muscle s
tpiealhy spared and the superhicud wound may appear deceptively benign,
However  tenderness s pronanent and s accompansied by an obvious

wabo e toualy Eartly recogmton and extensive surgical debmidement of

all caronie and mileaed tssue s nandatory . Broad-spectram: antibiotics
are selected because of the wide varety of organisis cultured in these
cases otreptococer. staphin lococer, grame-negative rods, and anacrobes) ¥
I wddhition antilungal coverage wimphotericn Bi should be utilized in
those paticnts Suceessial treatiment results ina farge ventral hernia that

will evontually sequine conrection
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Occasionally the tension is toa great to approsimate the fascial margins
of the abdominal wound at the end of the transplant operation. The defect
in the wound must then be patched with an artificial temporary cover such
as Marlex or silastic. Too large a donor liver for a given recipient, prolonged
clamping of the recipient portal vein, and an extremely prolonged procedure
are several of the factors responsible for this situation. Postoperatively, the
wound should be drossed with sterile ganze at the bedside at least daily.
Usually the patient is returned to the operating room within a tew days, at
which time the abdomen is closed without difliculty. Il definitive wound
closure is delayed for more than a few days, the surgeon may encounter
considerable ditliculty in attempting to approximate the wound margins.

Axillary and groin incisions used {or venovenous bypass are also subject
to complications occurring in about 25 per cent of paticats. ™ Most are
minor. Because of the richness of Iviphatic vessels surrounding the
suphenous and axillury veins, lymphoceles wie w common ocemrrence. These
resolve eventually, but may require periodic aspiration or even drainage.
As these incisions are located in intertriginons areas and have prolonged
operative exposures, superficial wound infection and breakdown is quite
common. Upper and lower extremity edema can oceur due to either anillary
vein ligation or thrombosis and long saphenous vein ligation. A brachial
plexus injury is rare but can occeur.

COMPLICATIONS OF LIVER BIOPSY

“"Routine” postoperative liver biopsics are not performed in our center,
Liver biopsics are obtained whenever there is doubt regarding the etiology
ol allograft dysfunction. Accurate assessment of any allogralt dysfunction is
essential to avoid serious consequences ol misdirected managewment. Lab-
oratory tests and imaging studies are olten nonspecific and lack sensitivity.
Liver transplant paticots require usually one or more liver biopsies after
surgery.

The technigue of percutancons needle biopsy of the liver is tannliar to
most gastrocnterologists. ™ Pediatric patients should be sedated for the
procedure. The hematocrit should be at least 25 per cent. Prior to the
procedure, thrombocytopenia (platelet count less than 50,000) and coagu-
lopathy (prothrombin time greater thau 20) are corrected with transtusions
of platelets and fresh frozen plasma. Right-sided pulmonary  discase, a
pleural eflusion, mechanical ventilation, and ascites are not considered
contraindications to liver biopsy in transplant patients. The biopsy is
performed using a Menghini type of needle through a midanillary intercostal
approach.

Complications include  pucimothorax,  hemothorax, intraperitoneal
bleeding, intrahepatic or subcapsular hematoma, bacterenna and pscudo-
ancurysm of anintrahepatic artery (sce Fie 23, page 130} Hemothoray can
oceur from cither an intercostal vessel, the diaphraggn, or a pulmonary
injury. Sources of intraperitoneal bleeding include the liver, the diaphragi,
and an intercostal vessel. The biopsy site must be far enough cephalad in
the midaxillary line to avoid puncture of the hepatic flexure of the colon.
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The mottabty 1ate m two large comparable series involving more than
100 000 biopaies usig the Menghmi needle has been 1:6000.% The salety
ol Iner bnopsy bas been manitamed in bver transplant recipicnts. ? An
o Casional nonlatal bleeding comphcation requires Laparotomy or thoracot-
v Fhe recenthy desanbed techmigue of leaving a small Lascial “window”
apen tor duect-vision needle biopsy ol the lett lobe of the liver through
the subupliond portion of the wound appears to ofler no additional advan-
tages oner closed-liver biopsies e these patients.

PANCREATITIS

Chincally sigihcant pancreatitis followang liver transplantation is a
redatine . uncommon occurrence. More olten patients are found to have a
pold dens with moderate clevation of serum amylase (< 500 1U/dl) in the
untial postoperatine penod. The paucity of symptoms and nearly universal
recneny saggest that benign transient anylascmia may be related to
b aaporatine m.uupul.nlum ol the PanCreas rather than a goenuine pancred-
s Some patients develop edema and cnlargement of the pancreas
demomstated with CTor US dmaging, which is associated with hyperamy-
lasenna These patients we nsually treated cantiously with slow advance-
et of then diet o fear of precipitating a more severe episode of acute

pancicantn Two cluncal situations that may mereise the sk as a result of

[MYNRNYAN N I“‘l-“lp(".ltl\ [N “I.III”NII-I‘I!“] l)“ !'H' l)illll'l‘(‘i‘.\ "\(‘I"(h' l“"(-‘l \'('i“
gralts and antobepatic wternal gradts, both of which vequire considerable
dissection belund the pancieas. These patients should be observed lor the
wcennence of preudocst and abseess. Fortunately pancreatitis following
aontic on portal grat construction is not often severe and has a favorable
prosnosis When hemonhagic or pecrotizing pancreatitis oceurs perioper-
atnehv sunvnal hus been poor and is wsually associated with HBs anti-

[T

SPLENIC COMPLICATIONS

v buee percentage ol paticnts with endsstage liver discase have
splenomcraly  Some o these patients develop splenic infarets before
teanplantation When the spleme artery in the recipient is higated to gain
acceas to the celiae trunk tor the arterial anastomosis, splemic mfarets alimost
awars ocem Fig 30 These awe wsually casvmptomatic, associated with
leucon v tosts aned can be demonstrated on abdominal CT scans. Nothing
necds o be done tor these inarcts. However, in paticats with a febrile
conese o whom e eaostive search has revealed no other cause for the
fever and b a conse ob antibiotios las not controlled the fever, splencctomy
worcgquined These paticats will subsequently require: protection: against
tusther abections with capsulbated organisi.

Chiylous Ascites

Phis s o vare compheation 10 oceurs in patients who have either
. . . Ll

¥
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Figure 5. CT scan ol abdomen demonstrating spleme aufarcts i a patient who seqaned
splesic artery Iggation at the time of tamsplant. Patient developed lever and delt wpper
yuadrant pain that responded 1o a course of antibiotics without necding splencetonn

celiuc axis, or in paticnts who lave required ananterial gradt from the
infravenal abdominal aorta. This presents as milky drainage i the abdominal
drains. It usually resolves within a few dayvs. However, one of our vecent
paticuts continucd to have this problem for several weeks and required
total parenteral nutrition to resolve the problens.
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