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INTRODUCTION

The optimal management of complications following lap-
aroscopic Roux-en-Y gastric bypass (LRYGBP) in obese pa-
tients requires a low threshold of suspicion and early diag-
nosis of complications. Clinical manifestations, especially
those of intra-abdominal septic complications, differ from
standard descriptions in the nonobese patient. It is thus es-
sential for the clinician to be specifically trained and expe-
rienced in the management of bariatric surgical patients.
Every effort must be made to prevent complications, and
this objective requires a process that starts with the proper
constitution of the bariatric program itself. Adequately
trained surgeons; operating room staff who are specifically
trained for minimally invasive bariatric surgery; a multidis-
ciplinary team that also includes dietetic support, medical
specialty staff, and a radiology suite that can cater to mor-
bidly obese patients are all necessary components of a com-
prehensive program dedicated to bariatric surgery.

ANTICIPATING C PLICATIONS

Anticipating complications starts with preoperative screen-
ing and the preoperative workup. Careful preoperative
workup will reveal significant occult comorbidities in up to
30% of patients. Patient education during this period
through workshops, videos, and printed educational mate-
rial also helps by priming the patient to report important
symptoms that may indicate a complication at an early
stage.

The timeline in Figure 26.1 provides a framework for
some notable complications that may arise after an LRYGBP
and includes a checklist for clinical, radiological, and labora-
tory data. Abnormalities that should alert the clinician of an
impending complication or the potential to develop one are

also included. A strategy of anticipating complications and
identifying them before they are overtly manifest can be
achieved by following a routine pathway in the postoperative
period. The timeline is not meant to provide exclusive time
periods for risk, but rather to serve as a guide to what type of
complications occur in which postoperative time frame. Ex-
ceptions to this framework do occur.

NAGEMENT OF EARLY POSTOPERATIVE
COMPLICATIONS

Apneic Arrest

Apneic arrest is a feared complication in patients whose
sleep apnea has remained undiagnosed or mismanaged.
Sleep apnea is defined as a respiratory disturbance index
(number of apnea-hypopnea episodes per hour of sleep) of
5 or more in the presence of excessive daytime somnolence.'
Patients with a body mass index (BMI) over 50, with hy-
persomnolence, hypertension, or a history of loud snoring
should be assumed to have sleep apnea.! Preoperative eval-
uation of patients should include administering the Ep-
worth Sleepiness scale questionnaire? or a Multivariable Ap-
nea Prediction (MAP)® questionnaire, with scores greater
than 9 or 0.7, respectively, predicting a high probability of
sleep apnea. These instruments serve to identify those pa-
tients who need a formal sleep study. An inpatient
polysomnography* is the “gold standard” of sleep studies.
High-risk patients should preoperatively undergo this test,
with estimation of positive airway pressure needed to keep
the upper airway patent.’

Two prospective studies have proven the value of con-
tinuous positive airway pressure (CPAP) during the peri-
operative period in preventing apneic arrest without an at-
tendant increase in the risk of anastomotic leaks.®” It is
important for those caring for the patient to understand
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Figure 26.1. A mental timeline and checklist help with proactive search for complications.

the increased sensitivity of sleep apnea patients to nar-
cotics which, in the absence of CPAP support, can precip-
itate upper airway collapse, hypoventilation, and respira-
tory acidosis leading to respiratory or cardiac arrest.”®’
These patients should be in monitored beds, on CPAP,
while they are on opiod analgesics. When CPAP has been
prescribed, the patient should undergo a period of ac-
climatization to the face mask for at least 2 weeks prior to
the surgery.

The clinical deterioration leading to apneic arrest can
be very subtle and easily overlooked. A high-risk patient
may be deceptively comfortable, having episodes of desat-
uration that are readily corrected by oxygen. However, un-
less one regularly checks for progressive hypercapnia, there
is a risk of CO, narcosis and respiratory acidosis leading to
cardiac arrest. In such a situation, emergent intuba-
tion may be technically difficult, but the use of a na-
sopharygeal airway and hand-ventilation with a good-
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fitting rebreather face mask will allow adequate gas ex-
change and may be lifesaving.

Atelectasis

Morbidly obese patients are predisposed to basal atelectasis
because of a reduction in forced vital capacity and forced
expiratory volume. It typically manifests during the 24 to
48 hours after surgery with mild tachypnea, fever, leukocy-
tosis, and loss of lung volume on one or both sides on a
chest x-ray. Untreated, it may progress to a basal broncho-
pneumonia. Prevention is geared toward optimal pain man-
agement, ambulation on the evening of surgery, and incen-
tive spirometry to reduce the tendency to atelectactic
collapse by increasing forced vital capacity. An often mis-
understood aspect of care is that the end point of pain man-
agement should be a painless and effective cough and not
merely the achievement of favorable numbers on a visual
analogue pain scale. Awake flexible bronchoscopy is a valu-
able tool in helping to clear out large mucus plugs and ex-
pand collapsed atelectatic segments and should be used
early and without hesitation, especially in smokers.'*!! The
routine or prophylactic use of CPAP cannot be recom-
mended because this has not been shown to reduce pul-
monary complications or duration of hospital stay. In fact,
there is concern regarding the risk of exerting pressure caus-
ing distension of the foregut anastomosis.®’

Venous Thromboembolism

Gastric bypass carries a mortality rate of between 0.5 and
1%, with pulmonary embolism (PE) being the common-
est cause of death. Currently employed prophylactic
methods use low—molecular-weight heparins (LMWH) in
combination with mechanical calf compression.’> How-
ever, despite implementation of these standard measures,
the reported incidence of fatal PE has ranged from 0.2 to
0.64%,'>"'> accounting for between 30 and 50% of all
deaths after this operation.'®!” One possible explanation
for this high incidence of PE may be that the dose for
LMWH was derived, without modification, from proven
strategies developed for the average-sized adult undergo-
ing general surgical operations.

The particularly high-risk group for venous thromboem-
bolism among morbidly obese patients include those with
lower limb venous stasis,'® BMI greater than 55," history of
previous venous thromboembolism, and obesity hypoventi-
lation syndrome (OHS),* the latter acting as a marker of
occult pulmonary hypertension. Indeed it has been pro-
posed that in the presence of any of the above clinical fea-
tures,'®'*?! or in the presence of OHS and a mean pul-
monary artery pressure of 40 mm Hg or more,'®?*?
consideration should be given to the prophylactic place-
ment of a vena caval filter. Such measures have been associ-
ated with a reduction in postoperative PE-related mortality.

Pulmonary embolism must be considered in any postop-
erative patient with diaphoresis, tachycardia, or hypoxia, es-
pecially in the absence of a fever or raised white count. These
may be indistinguishable from pulmonary atelectasis or in-
testinal leaks. Occasionally, the appearance is more subtle,
with mild shortness of breath or pleuritic pain on deep in-
spiration. Confirmation of diagnosis with CT pulmonary
angiogram® should ideally precede institution of therapeu-
tic anticoagulation in the early postoperative period because
of the risk of hemorrhage. However, most CT suites are un-
able to accommodate patients over 300 lb, and it may not
be possible to obtain this investigation or a ventilation-
perfusion scan. In this situation, it is safer to empirically start
full anticoagulation, accepting an 11% risk of major hemor-
rhage (of which 3% will be fatal) for 5 days of intravenous
heparin compared to an overall 6% risk of death and 2% risk
of serious permanent disability associated with pulmonary
embolism.” Activated partial thromboplastin and pro-
thrombin time (APTT and PT) monitored therapy with un-
fractionated heparin followed by warfarin has been the
mainstay of the management of venous thromboembolism.
Unmonitored therapy with low-molecular-weight heparin
provides an equivalent practical alternative.?

There is an emerging body of evidence suggesting the
value of extended, out-of-hospital, prophylaxis against ve-
nous thromboembolism in high-risk patients.?*2%* While
these studies have been on patients undergoing lower limb
joint replacement surgery, there would be a good case for
extending the results to the postoperative morbidly obese
patient. Our current practice is to provide extended pro-
phylaxis for a further 12 days in patients with a BMI 60 or
in a lower BMI patient who is at added risk of VTE.

intestinal Leaks

Intestinal leaks are probably the most common preventable
cause of death after pulmonary embolism, complicating be-
tween 2 and 7% of Roux-en-Y gastric bypass (RYGBP) pro-
cedures.'>*”?8 Strategies to prevent leaks are important and
can be summarized to the following: (1) avoid devasculariz-
ing the gastric pouch, (2) avoid excess tension on gastrojeju-
nal anastomosis, (3) oversew the staple line, and (4) identify
and repair leaks intraoperatively: check for leaks endoscopi-
cally (air insufflation) or with methylene blue dye lavage.
Despite intraoperative precautions, leaks that become ap-
parent in the postoperative period and are inadequately man-
aged can result in considerable morbidity and mortality.
While some leaks result in overt peritonitis and sepsis, a pro-
portion will have less obvious manifestations. It is necessary
to have a high index of suspicion because a delay in diagno-
sis can lead to a general deterioration in the clinical condition
of the patient. Excessive abdominal pain, shoulder tip pain,
hiccups, and a sense of impending doom are ominous symp-
toms and, along with persistent tachycardia or tachypnea or
arterial desaturation, should prompt a search for a leak.



228 VI. Complications

There are good arguments for performing a routine early
upper gastrointestinal contrast study (UGI). A UGI on the
first postoperative day detects 33% of all leaks with a speci-
ficity of 100%,” with this early detection translating to
lesser morbidity® and significantly shorter hospital stay.”
The routine use of this test alerts the clinician to early leaks
and forms an important component of decision-making.
Absence of an early contrast study results in an average time
to diagnosis of 7 days in gastrojejunal leaks and a mortality
of approximately 10%.%'

While a negative UGI on the first postoperative day is re-
assuring, it should be kept in mind that the peak incidence
of leaks (by clinical or radiologic criteria) is on day 5,'® and
as such continued vigilance is needed. The advent of earlier
hospital discharge owing to the benefits of laparoscopic gas-
tric bypass has led to more patients returning to the hospital
with leaks than was seen in the days of open gastric bypass.
Furthermore, contrast studies lack a degree of sensitivity and
therefore a negative result must be overridden by clinical
findings of tachycardia or respiratory distress.*

A clinical pathway for the management of suspected
leaks is outlined in Figure 26.2. Where the clinical condi-
tion of a patient suggests a possible leak, and in the absence
of radiologic evidence, it is safer to inspect the peritoneal
cavity, preferably laparoscopically. The principal value of a
positive radiologic leak is in guiding the clinician in decid-
ing whether to treat the leak operatively or nonoperatively.
With a weight limit of 300 Ib on most imaging tables, heav-

ier patients will require operative management on the solc
basis of clinical suspicion.

The clinical status of the patient and the radiologic fea-
tures of the leak guide the management of this complica-
tion. In the presence of a contained or well-drained leak
(Fig. 26.3) and in the absence of hemodynamic instability,
there is ample evidence in supporting the nonoperative
management of the majority of leaks. This approach is
safe’®? and consists of placing the patient on nothing by
mouth, on intravenous antibiotics, and feeding parenterally
or via a gastrostomy tube placed under radiologic or lap-
aroscopic guidance. Where there is a localized collection,
these could be drained percutaneously under radiologic
guidance.

In our experience of 40 leaks complicating 2,675 con-
secutive LRYGBP, only 10% of leaks required a laparotomy;
30% required laparoscopic feeding access placement (gas-
trostomy tube) while 60% were managed nonoperatively
with no deaths or long-term morbidity in this latter group
(unpublished data). This approach differs from the more
aggressive stance advocated by others* proposing early op-
erative intervention for all patients with leaks.

An uncontained leak (Fig. 26.4), or one associated with
hemodynamic instability, requires urgent operative inter-
vention. This should consist of repair of the leak, placement
of drains, and the creation of enteral feeding access, in ad-
dition to intravenous antibiotics. In a hemodynamically sta-
ble patient, this could be undertaken laparoscopically, but
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Figure 26.2. Algorithm for recognition and management of complications. See key for abbreviations.

Key: PE, pulmonary embolism; OHS, obesity hypoventilation syndrome; PAP, pulmonary artery pressure; VTE, venous thromboem-
bolism; DVT, deep venous thrombosis; CTPA, computerized tomography pulmonary angiogram; OR, operating room; SBO, small bowel
obstruction; UGI, upper gastrointestinal contrast study AXR, abdominal x-ray
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where there is hypotension or cardiac dysrrhythmias, an
open laparatomy is preferred.

Early Gastrointestinal Hemorrhage

Early upper gastrointestinal bleeding, within 24 hours fol-
lowing LRYGBP, is almost invariably reactionary hemor-
rhage from the gastric remnant staple line or the gastroje-
junostomy” and represents inadequate hemostasis.
Occasionally, the source is a splenic tear, the mesentery, or
another intra-abdominal source. Use of low-molecular-
weight heparins after induction of anesthesia can predispose
to a general ooze or more significant hemorrhage.
Operative intervention may be necessary in about 40%
of cases, depending on the rate of blood loss and hemody-

Figure 26.3. Contained leak, subphrenic collection (A) free
drainage back into Roux limb (B) or into the surgical drain

(Q).

namic stability.> Angiography with embolization is not a
useful option in the highly vascular stomach with its muldi-
ple arterial supply.

Intestinal Obstruction
and Internal Hernias

The rate of postoperative bowel obstruction following open
bariatric surgery has been reported to range from 1 to 3%.3¢
Similar rates have been reported with the laparoscopic ap-
proach (0.6-3.5%).'>?® The mean time to presentation is
variable, with some series reporting early obstruction
(within 15 weeks) after a retrocolic approach,”” but others
reporting later obstruction with the antecolic approach (1
to 3 years).*®
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Figure 26.4. Uncontained leak from the gastrojejunostomy
with diffuse spillage into the peritoneal cavity.

Unlike open bariatric procedures where adhesive ob-
struction is most common, intestinal obstruction after la-
paroscopic gastric bypass is caused primarily by nonadhe-
sive disease. Causes of post-LRYGBP intestinal obstruction
include internal hernias, formation of mesocolic constric-
tions, anastomotic strictures, intussusception, and volvulus
or kinking of the bowel distal to the Roux limb at the site
of the jejuno-jejunostomy.

| Site of internal hemia

Internal hernias constitute the most common cause of
intestinal obstruction after laparoscopic bariatric surgery
and may be explained by the relative lack of adhesions
(which in the open situation facilitate fixation of the small
intestine thus preventing its displacement) and technical is-
sues related to closing mesenteric defects.”” The commonest
site of obstruction with a retrocolic Roux loop is the meso-
colic window,* especially through the dorsal and lateral as-
pects of the defect,” which complicates 5% of these opera-
tions. The high proportion of adhesive obstruction (38%)
in the series reported by Champion®® may be a reflection of
the fact that 55% of their obstructed patients had previ-
ously undergone an open abdominal procedure.

Internal hernias can occur at any of three defects created
during gastric bypass. These defects include the transverse
mesocolic window (Fig. 26.5), the jejuno-jejunostomy
mesenteric defect (Fig. 26.6), and the space between the
transverse mesocolon and the mesentery of the Roux limb
(Petersen’s defect), accounting for 67, 21, and 7.5% respec-
tively. An additional 4.5% of internal hernias occur at more
than one site.? Furthermore, rapid weight reduction fol-
lowing gastric bypass may result in decreased intraperi-
toneal fat that may enlarge the mesenteric defect, facilitat-
ing hernia formation.”

Intestinal obstruction may be incomplete or intermit-
tent. Patients with internal hernias often have intermittent
postprandial abdominal pain with contrast radiology that
may be completely normal in up to 20%.* The initial in-
vestigation should be a UGI contrast study. Hold-up of
contrast at the gastrojejunostomy should call for endoscopic
evaluation, while Roux limb obstruction usually indicates
obstruction at the mesocolic defect where a retrocolic route

Figure 26.5. Small bowel obstruction caused by an internal hernia through a transverse mesocolic defect in a retrocolic LRYGBP.
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Figure 26.6. Internal hernia through the jejunostomy mesenteric defect causing incomplete small bowel obstruction.

has been used. A CT scan may be needed to supplement a
UGI if there is any doubt about the diagnosis of obstruc-
tion, especially that distal to the Roux limb.

The onus on the clinician is to diagnose the presence or
absence of intestinal obstruction. The precise cause of the
obstruction cannot be made with any degree of safety pre-
operatively*’ and as such should not delay the decision to
operate. All patients who present with intestinal obstruc-
tion must undergo an exploration of their peritoneal cavi-
ties, preferably laparoscopically. It is important for the
bariatric surgeon to appreciate that this paradigm is differ-
ent from the approach to the postoperative general surgical
patient, where the dominance of adhesions justify an initial
nonoperative approach.

Laparoscopic exploration should be the preferred initial
approach and in the vast majority of obstructive complica-
tions, the underlying cause can be effectively treated,?
aided by the relative lack of adhesions. Exploration,
whether laparoscopic or open, should always include evalu-
ation of bowel viability. Operative treatment primarily in-
cludes hernia reduction and closure of all mesenteric de-
fects. Early and aggressive management of intestinal
obstruction after gastric bypass is essential to prevent the
dangers of closed-loop obstruction (Fig. 26.7) and acute di-
latation of the remnant stomach. Morbidity remains high,
with an incidence of perforations (9.1%) and death (1.6%)
in one published series.*’

Several strategies have been deployed to minimize the in-
cidence of intestinal obstruction following gastric bypass. In-
ternal hernias can be prevented by meticulous closure of all
potential defects with a continuous running technique.” The

Figure 26.7. Closed-loop obstruction of the Roux limb caused
by obstruction at the jejuno-jejunostomy.

adoption of nonabsorbable sutures resulted in a decrease of
50% in internal hernia formation.”® Jejunum distal to the
jejuno-jejunostomy may be prevented from kinking by plac-
ing a single nonabsorbable stitch between the jejunum im-
mediately distal to the anastomosis and the stapled end of the
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biliary limb (“Brolin stitch”).#> Antecolic placement of the
Roux limb is associated with a lower risk of obstruction
(0.43%) compared to a retrocolic loop (4.5%).

Acute Gastric Dilatation

Acute dilatation of the gastric remnant is a rare (0.6%)* but
potentially catastrophic event resulting from the closed-loop
obstruction that follows obstruction of the biliopancreatic
limb. Severe epigastric pain in conjunction with gastric di-
latation on a plain abdominal x-ray or CT scan is diagnostic.
It leads to rapid clinical deterioration with blowout of the
staple line and hemodynamic instability that may appear b
initio with cardiac arrest.* It requires urgent percutaneous
gastrostomy tube decompression® and subsequent manage-
ment of the underlying biliary limb obstruction.

Rhabdomyolysis

Rhabdomyolysis is a rare complication typically affecting
the superobese male patient who lies supine during a long
operative procedure. It results from a gluteal compartment
syndrome resulting in myonecrosis.** It carries a 50%
mortality that rises to 100% in those progressing to renal
failure.”® Preventive measures include providing adequate
buttock padding and reducing the duration of the surgical
procedure, especially in the superobese male. Early identifi-
cation requires serial creatinine phosphokinase (CPK)
measurements. Median CPK rise in uncomplicated patients
is 1,200 IU/L (SD 450-9,000), but in affected patients it
ranges from 26,000 to 29,000 IU/L. If CPK rises above

5,000, aggressive hydration and forced mannitol diuresis
should be started.

ANAGEMENT OF LATE POSTOPERATIVE
C PLICATIONS

Gastrojejunal Anastomotic Strictures

Gastrojejunal anastomotic strictures complicate 3 to 12%
of patients undergoing gastric bypasses. Patients present
with gastric pouch obstruction at between 3 and 60 weeks
after surgery,”' peaking at between 8 and 10 weeks. These
lesions are believed to result from ischemia at the site of the
anastomosis or from subclinical anastomotic leaks. The ef-
fect of the type of anastomostic technique is not clear, with
some reporting fewer strictures with the use of linear sta-
plers or hand-sewn anastomosis®® compared to circular sta-
plers. Where circular staplers are used, a 25-mm anvil
causes fewer strictures compared to a 21-mm anvil, without
adversely affecting weight loss.>®> Others have reported equal
stricture rates between linear and circular staplers.”

Painless postprandial regurgitation is the principal pre-
senting symptom and should lead to a UGI contrast study.
The diagnosis is confirmed by the inability to pass a 9-mm
endoscope through the anastomosis.>!

Treatment consists of endoscopic balloon dilatation (to
13 to 18 mm)*>"* of the anastomosis. An average of two
separate procedures relieves the obstruction in 95% of
cases® for strictures presenting early, but restenosis occurs
in 3% of these patients.’' Strictures presenting after 3
months are still amenable to endoscopic dilatation, but up
to a third of patients may require operative revision.*® Flu-
oroscopy guided dilatation is an alternative treatment,
achieving sustained patency in 71% after one dilatation.””

larginal Ulcers

Ulcers at the site of the gastrojejunal anastomosis compli-
cate between 1 and 16% (mean 10%) of isolated gastric by-
passes,”®* with the highest risk in the first 2 months after
surgery,”® but may develop as late as 10 years after surgery.*
Their etiology is multifactorial, being usually associated
with use of nonabsorbable suture material®® and a gastric
pouch size larger than 50 ml.*"* Nonsteroidal anti-inflam-
matory drugs (NSAIDs) and Helicobacter pylori have also
been associated with marginal ulcers. Patients who were
preoperatively screened and treated for H. pylori had a sig-
nificantly lower incidence of marginal ulcers at 3 years
(2.4%) compared to those who were not screened for H. py-
lori.®® Alcohol and smoking have also been causally impli-
cated in patients with marginal ulcers.

Nausea, vomiting, epigastric pain, and occult gastroin-
testinal bleeding are the primary features of this complica-
tion and should prompt endoscopic examination of the
pouch.®%¢!

Pouch ulceration heals with proton pump inhibitors
and/or sucralfate along with cessation of NSAID intake and
smoking. In patients with a large pouch, ulcer recurrence
with medical therapy alone is common and in this case con-
sideration should be given to a reduction of the pouch size
along with excision of the ulcer.’®¢' Where tension in the
Roux limb and mucosal ischemia is thought to underlie the
marginal ulcer, mobilization of the Roux limb should be
undertaken by further division of a mesenteric arcade. Re-
current ulceration associated with a foreign body (including
sutures) requires removal of the foreign body. Sutures may
be removed endoscopically, but patients with eroding silas-
tic or Marlex bands will require operative revision.

incisional Hernias

Laparoscopic gastric bypass is notable for the rarity of inci-
sional hernias (0.7%)," in contrast to the open procedure (15
to 20%).°>% However, while the 5-mm port is not associated
with fascial hernias, the 10-mm ports can present with
Richter’s type of hernias.”” Their early recognition is impor-
tant because, unlike the broad-based incisional hernias com-
plicating the open procedure, port site hernias following the
laparoscopic approach have a small defect that renders them
prone to intestinal strangulation. Patients may present with
focal pain with or without colicky abdominal pain, but with-
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out a palpable lump, especially if the panniculus is still large.
Trocar site herniation is best demonstrated radiologically us-
ing anterior abdominal wall ultrasound or by CT scan, but it
is often diagnosed laparoscopically.

Trocar site hernias are prevented by closing the fascia of
10-mm and 12-mm port sites using nonabsorbable su-
tures.”” Closure of the fascia can be achieved using the la-
paroscopic fascia closure device.

Once recognized, hernias should be managed immedi-
ately, with laparoscopic reduction and suture repair of the
hernia defect using a nonabsorbable material.

Wernicke’s Polyneuropathy

Wernicke’s polyneuropathy is an uncommon complication
but it carries the potential to cause severe permanent neuro-
logical deficits. It manifests as limb weakness and unsteadi-
ness of gait with diplopia and confusion, and typically fol-
lows a period of nutritional deprivation during which
vitamin B-1 is not supplemented.®® The usual clinical setting
is a patient with nausea and vomiting of more than a week, a
patient maintained on a prolonged clear liquid diet postop-
eratively without oral multivitamin supplementation, or a
patient on intravenous feeding, typically in the first 6 to 12
weeks after surgery,” who is not provided a parenteral source
of thiamine. This period corresponds to a nadir in thiamine
and red cell transketolase levels that can occur after surgery.”

Because time is of the essence in minimizing residual dis-
ability, any patient with limb weakness should be promptly
started on treatment with intravenous thiamine (500 mg
every 8 hours) while investigations are conducted. It is im-
portant to note that attempts to rehydrate the patient with a
solution containing glucose that does not include thiamine
may in fact precipitate and aggravate the neurological dam-
age. Plasma thiamine or red cell transketolase levels are unre-
liable” in establishing the diagnosis, which is made on clini-
cal grounds. The routine addition of thiamine (100 mg) (in
addition to 1 mg folic acid and multivitamin) to a 1 liter bag
of lactated Ringers intravenous fluids once a day for patients
with gastric bypass on a restricted oral intake is a safe practice
designed to prevent this complication.

ANAGEMENT OF LONG-TER
COMPLICATIONS

Nutritional

Protein-Calorie Malnutrition

Protein-calorie malnutrition is an uncommon complication
in the standard RYGBP. However, where a long-limbed or
distal gastric bypass results in a 50-cm common channel,
28.5% of patients develop protein-calorie malnutrition.”* A
low serum albumin and phosphate level indicates depletion
in total body proteins. In these situations, it is important to
carefully evaluate the cause of this complication. This may
arise from extreme restriction with pouch outlet obstruc-

tion or from malabsorption. In the former case there would
be a prolonged history of vomiting or inability to tolerate
solids and an upper gastrointestinal endoscopy and contrast
examination is called for.

Mild protein-calorie malnutrition can be treated with pro-
tein supplements (skimmed milk or proprietary protein pow-
der) and oral nonenteric-coated pancreatic enzymes to im-
prove absorption. In the absence of a mechanical cause,
excessive malabsorption may be reversed by conversion to a
150- to 200-cm common channel. In either case, it is impor-
tant to pay attention to thiamine replacement and to avoid
the refeeding syndrome that may accompany institution of
full-strength feeding.”>74 The latter results from the recom-
mencement of food intake after a period of prolonged starva-
tion and manifests as acute hypophosphatemia with cardiac
failure””¢ and typically occurs within 72 hours of refeeding.

Metabolic Bone Disease

Metabolic bone disease is an insidious long-term complica-
tion of gastric bypass and arises from calcium and/or vita-
min D malabsorption.””’® Loss of bone mass, resulting
from osteoporosis or osteomalacia, is preceded by secondary
hyperparathyroidism and is asymptomatic until compli-
cated by pathologic fractures. Elevation in serum im-
munoreactive parathyroid hormone associated with low or
normal calcium levels is the earliest indicator of this condi-
tion and should prompt dietary supplementation with cal-
cium and vitamin D and close monitoring of lumbar spine
and femoral neck bone mineral density.”

Micronutrient Deficiency

Deficiency of iron (47%), folate (35%), and vitamin B-12
(37%) are common postoperatively and contribute to the de-
velopment of anemia found in 54% of patients.*® Iron defi-
ciency anemia occurs in 22% of men and 51% of women,*
with a higher proportion in menstruating women.®' The rou-
tine administration of the following is recommended:

Multivitamin supplement

One adult multivitamin preparation daily effectively prevents
folate and thiamine deficiency; however, the commonly
available preparations do not contain sufficient iron or vita-
min B-12 to prevent iron or B-12 deficiency,®® and must
therefore be obtained from alternate sources. Acute thiamine
(B-1) deficiency may be precipitated by recurrent nausea and
vomiting and may lead to a disabling polyneuropathy of the
Wernicke’s type.”" If a patient is unable to take this supple-
ment by mouth, it must be administered parenterally.

Calcium

The equivalent of 1,000 mg of elemental calcium, either as
the carbonate or citrate salt, in two divided doses is com-
monly used to prevent bone loss. However, its efficacy has
not been formally evaluated in this group of patients.
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Iron

Oral iron has been shown to prevent and correct depleted
iron stores after gastric bypass. Most studies have employed
between 50 and 100 mg of elemental iron, with a 500 mg
vitamin C supplement to improve iron absorption.®>#3 The
dose of iron may have to be doubled in menstruating
women. However, anemia associated with iron deficiency
responds to oral iron therapy in only 57% of menstruating
patients with microcytic indices.®

Vitamin B-12

Daily supplementation with 500 mcg of B-12 orally is enough
to prevent B-12 deficiency in more than 80% of patients.*® In-
tramuscular administration is only needed where compliance
is poor. It should be noted that B-12 deficiency often remains
asymptomatic and may not manifest as megaloblastic anemia
(0 to 7%),%%% in part because of folate supplements.

Zinc

There is no evidence for the routine use of dietary zinc sup-
plement. However, in cases of patients with hair loss fol-
lowing LRYGBP, the likelihood of zinc deficiency should be

borne in mind.

Cholelithiasis (Including
Common Bile Duct Stones)

Routine cholecystectomy concomitant with a LRYGBP re-
mains controversial.®**” However, what is not in doubt is
that weight loss following LRYGBP is accompanied by a
rise in incidence of gallstones, with 38 to 52.8% of patients
who did not have stones preoperatively going on to develop
stones in the 12 months after surgery,®*® sometimes as
early as 3 months postoperatively.”® Between 15 and 27% of
all patients, irrespective of gallstone status at LRYGBP sur-
gery, will require urgent cholecystectomy within 3 years,5%%
while 42% of those initially without gallstones will require
urgent cholecystectomy during this period.®

While the safety and feasibility of undertaking laparo-
scopic cholecystectomy and LRYGBP has been estab-
lished, the combined procedure nearly doubles length of
hospital stay and adds about 50 minutes to the opera-
tion.”"? The prophylactic use of oral ursodiol at 600 mg
daily for 6 months after LRYGBP significantly reduces in-
cidence of gallstones (2% vs. 32% in placebo, P < .01).%
However, efficacy is limited by poor patient compliance.*
Thus, the decision to prophylactically remove the gall-
bladder will have to be made by the surgeon based on the
likely compliance of the patient to postoperative ursodiol
versus the risk of prolonging the procedure, especially in
the superobese.

The management of post—gastric bypass choledo-
cholithiasis becomes difficult because of loss of endoscopic
access to the duodenum. If the remnant stomach is an-
chored to the anterior abdominal wall, preferably with a ra-
diological marker,” this may provide a safe point for percu-

taneous access to the stomach for endoscopic retrograde
cholangiopancreatography (ERCP). A laparoscopic trans
gastric approach for ERCP has also been described.”

Weight Regain

Failure of weight loss after LRYGBP occurs in 5 to 10% of
patients. It is thought to arise from a progressive dilatation
of the pouch outlet and the pouch itself and is probably re-
lated to poor eating habits.””?® Patients can also defeat the
restrictive component of the operation by consuming
sweets or other high-calorie foods despite feeling full. This
can be a difficult problem with no satisfactory solution.
The best results are achieved by frequent patient supervi-
sion and close cooperation with a nutritionist, a psycholo-
gist, and support groups. The value of reducing pouch or
stoma size either operatively or endoscopically remains
unproven.”’

Late Gastrointestinal E—éemmrhage

Late upper gastrointestinal hemorrhage has been reported
after a mean of 15.5 years (range: 13-17 years) and may be
the result of new pathology in the duodenum or remnant
stomach.'® Late hemorrhage is noteworthy for the diag-
nostic dilemma it can present, especially because the rem-
nant stomach is generally inaccessible to endoscopic exam-
ination. Intraoperative endoscopy may be helpful.!®
However, where available, an enteroscope or pediatric
colonoscope can be used to gain access to the duodenum
and remnant stomach through a transoral route via the
Roux limb and may be both diagnostic and therapeutic.

WORKUP OF PATIENTS WITH
A SUSPECTED COMPLICATION

Early identification of dangerous complications is greatly
helped by having a postoperative routine, a checklist, and
an algorithm to act on the information gathered.

Unusual postoperative abdominal pain, left shoulder-tip
pain, hiccups, vomiting, or a sense of impending doom
should all be a call to action as should tachycardia (>100),
tachypnoea, or oliguria.

The algorithm in Figure 26.2 outlines a plan for investi-
gating a patient who is suspected of having developed a
complication. It should be noted that not all the cited lab-
oratory or radiological indicators are necessary, but every
surgeon should develop his or her own algorithm.
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