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Abstract

The sarcoidosis patient who seeks surgical management for obesity presents many challenges. The

interaction between sarcoidosis and obesity complicates both disorders and creates special issues to
consider when contemplating surgery. This manuscript will review the approach to pre- and post-
operative management of the sarcoidosis patient undergoing bariatric surgery. (Surg Obes Relat Dis
2017;8:00-00.) © 2017 American Society for Metabolic and Bariatric Surgery. All rights reserved.
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Obesity is a national epidemic affecting over one third of
U.S. adults, with a total annual cost of $147 billion. Besides
these staggering costs, obesity has a major impact on
morbidity and mortality [1]. This epidemic has resulted in
a 24% increase in bariatric surgical procedures between
2011 and 2015 [2]. Management of the underlying medical
problems in the bariatric surgery patient is paramount to
minimize surgical complications and optimize outcomes.

Brief review of sarcoidosis

Sarcoidosis is defined as a noncaseating granulomatous
disease that may manifest in any organ or tissue—most
commonly the skin, lung, lymph nodes, liver, and eyes. The
severity of the disease is variable, ranging from an
asymptomatic state with no clinical consequences to a
life-threatening disease. Although sarcoidosis is a ubiqui-
tous disease that is found worldwide, it is more common in
black females, but also occurs with a significant incidence
in Caucasians and geographic regions far away from the
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equator (e.g., Northern Europeans). The disease is rare to
present in persons < 18 years [3].

The etiology of sarcoidosis remains elusive despite
extensive investigations concerning the disease pathogene-
sis. Specifically, sarcoidosis is thought to result from
immune mediated dysregulation of the Thl CD4 antigen
response directed by abnormal dendritic cell function,
resulting in an inflammatory activation leading to granu-
lomatous formation with epithelioid histiocytes, giant cells,
and macrophages without substantial lymphocytic infiltrate
[4]. Given the disease’s preference for skin, lung, and eyes,
it has been suspected that the causative antigens are
airborne. Many infectious, occupational, and environmental
exposures have been associated with sarcoidosis including
mycobacteria, propionobacter acni (the common acne
bacterium), firefighting, and the World Trade Center dust
exposure [5,6]. There is also well-documented evidence
suggesting a genetic predisposition to the disease through
association studies with Human leukocyte antigen poly-
morphisms and sarcoidosis [6,7].

The diagnosis of sarcoidosis requires an appropriate
clinical picture, histopathologic (noncaseating granulomas)
investigation, and the definite exclusion of other granulom-
atous diseases. The lung is the most common organ
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involved with sarcoidosis and affects up to 95% of
patients. Pulmonary sarcoidosis patients will often present
with cough, dyspnea, chest pain, and constitutional symp-
toms such as fatigue, malaise, fever, and weight loss [8].
Abnormalities on chest imaging most often include media-
stinal lymphadenopathy and may reveal micronodules in a
perilymphatic ~ distribution [9]. Additionally, fibrotic
change in the lung may be seen. The physiologic evaluation
also includes spirometry with lung volumes and diffusing
capacity. Although sarcoidosis is thought to be an
interstitial lung disease, and therefore would demonstrate
restriction on spirometry, it may also affect the airways and
cause an obstructive or mixed pattern on spirometry [8].

Due to the systemic nature of the disease, extrapulmonary
organs may be most affected by sarcoidosis and can be
biopsied to secure the diagnosis. Skin manifestations are the
next most common site of involvement, with 25% of
sarcoidosis patients presenting with specific (granuloma-
tous) lesions such as papular sarcoidosis, largely found
within the nasolabial folds and eyelids, nodular sarcoidosis,
maculopapular sarcoidosis, lupus pernio, and sarcoid gran-
ulomas in tattoos [10]. “Nonspecific skin lesions” may also
occur with sarcoidosis where sarcoidosis causes a skin
reaction that is not granulomatous [10]. The prototypic
nonspecific sarcoidosis skin lesion is erythema nodosum—
an indurated, painful, erythematous to violaceous skin
lesion on extensor surfaces, such as the shins. The third
most common site of sarcoid involvement is the eye, with
25% to 80% of patients developing anterior or posterior
uveitis. Although a sarcoid uveitis may cause no symptoms,
it is potentially vision threatening, emphasizing the impor-
tance of thorough ophthalmologic examination in all
sarcoidosis patients irrespective of the presence of eye
symptoms [11].

Hepatic involvement is usually asymptomatic, but gran-
ulomas can be found on biopsy in approximately 60% of
patients with less than one third exhibiting abnormal liver
function tests [12]. Fig. 1 shows hepatic sarcoid granulo-
mas seen intraoperatively. Granulomatous hepatitis or
cirrhosis, resulting in portal hypertension, can occur in
18% of patients. Gastrointestinal sarcoid may involve any
part of the alimentary tract and as such, may present
clinically with a wide and quite variable symptomatology.
Esophageal involvement may result in dysmotility, ulcer-
ation, or esophagitits. While often asymptomatic, .1% to
9% of patients with gastric sarcoid develop symptoms,
from upper gastrointestinal bleeding secondary to ulcer-
ations in the antrum, pylorus, and lesser curvature, to
gastric outlet obstruction secondary to infiltrative pathol-
ogy. Involvement of the small bowel may result in nutri-
tional deficiencies (B12 and folate), protein losing
enteropathy, and significant unintentional weight loss. Less
commonly reported, colonic involvement can result in
obstruction, strictures, bleeding, and may mimic inflam-
matory bowel disease [13].

Fig. 1. Intraoperative photograph, sarcoid granulomas in liver.

Although cardiac sarcoidosis causes clinically significant
disease in approximately 5% of sarcoidosis patients, it may
cause life-threatening complications, such as cardiomyop-
athy or fatal arrhythmias. Therefore, all sarcoidosis patients
should be screened for cardiac sarcoidosis, which should
include at a minimum a medical history eliciting symptoms
suggestive of an arrhythmia or heart failure as well as an
electrocardiogram [8]. Vitamin D dysregulation due to
upregulation of the 1 a-hydroxylase enzyme in activated
sarcoidal macrophages and the subsequent overproduction
of 1,25-dihydroxy vitamin D, the active metabolite, is fairly
common in sarcoidosis and may cause hypercalciuria,
hypercalcemia, nephrocalcinosis, nephrolithiasis, and renal
insufficiency [11]. Sarcoidosis can also cause constitutional
symptoms that are not attributable to granulomatous
involvement of a specific organ but probably reflect a
systemic response from release of inflammatory mediators.
Such constitutional symptoms include fatigue, small fiber
neuropathy, and pain syndromes [8,14].

Certain clinical presentations of sarcoidosis are so
specific that a biopsy is not required for diagnosis [15];
these include Lofgren’s syndrome and Heerfordt’s syn-
drome. Lofgren’s syndrome is characterized by acute
symmetric polyarthralgia, erythema nodosum, bilateral hilar
lymphadenopathy, and fever, and these patients tend to
have a good prognosis [16]. Heerfordt’s syndrome, also
known as uveoparotid fever, is relatively uncommon and
presents with fever, uveitis, and parotid swelling [17].
Unless one of these highly specific sarcoidosis presentations
is present, the diagnosis of sarcoidosis requires that
histopathology be obtained from an organ involved with
sarcoidosis. Biopsies typically reveal compact, well-formed
noncaseating granulomas containing macrophages, giant
cells, and epithelioid cells encircled by lymphocytes [11].
Other causes of granulomatous inflammation, such as
mycobacterial and fungal infections need to be excluded.
Therefore, sarcoidosis is considered a diagnosis of exclu-
sion, as other granulomatous disorders may also present
with similar symptoms and clinical findings [4,18,19].

Once a diagnosis of sarcoidosis has been confirmed, an
in-depth investigation of the extent of multisystem involve-
ment should be performed. This should include assessment
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for pulmonary, dermatologic, ophthalmologic, gastrointes-
tinal, cardiac, and neurologic manifestations of disease, as
well as vitamin D dysregulation. Given the varying clinical
presentation of sarcoidosis and the varying prognosis of the
disease from spontaneous remission to multiorgan dysfunc-
tion, each therapeutic plan should be personalized. Tradi-
tionally, sarcoidosis is managed in a case-by-case fashion
guided by symptomatology—asymptomatic sarcoidosis is
usually not treated, while the presence of active granulom-
atous inflammation causing significant reduction in organ
function usually requires therapy [20].

Glucocorticoids (oral prednisone initially dosed at .3-0.6
mg/kg ideal weight) are considered first line therapy for
sarcoidosis and have been shown to reduce symptoms by
attenuating the granulomatous inflammation [21]. High-
dose glucocorticoid therapy is recommended for progres-
sive organ failure or life threatening disease. The side
effects of long-term corticosteroids are well documented
and have the potential to cause significant morbidity [22].
Steroid-sparing immunosuppressive agents, such as inflix-
imab, methotrexate, or azathioprine, are used in patients
with an insufficient response to glucocorticoids or with
intolerable glucocorticoid side effects [20]. Antimalarial
agents such as chloroquine and hydroxychloroquine are
often used to treat hypercalcemia or skin involvement [11].

Considerations in the sarcoid patient undergoing
bariatric surgery

Preoperative considerations

The preoperative medical evaluation of a bariatric patient
with sarcoidosis should include an assessment of the extent
of organ system involvement and current treatments
(Table 1), and the multisystem nature of sarcoidosis should
be taken into account regarding the decision to progress
with surgery. This should include confirming that pulmo-
nary and ophthalmologic evaluations are up to date.
Consideration should be given to workup of vitamin D
dysregulation as well as neurologic, dermatologic, and other
organ involvement. A cardiac workup is warranted and
includes a thorough history eliciting a past medical history
of cardiac sarcoidosis and symptoms of heart failure (ankle
edema, orthopnea, paroxysmal nocturnal dyspnea), cardiac
rhythm disturbances, or heart block (syncope, presyncope,
palpitations), and Electrocardiogram analysis. Gastrointes-
tinal sarcoid is a rare manifestation of the disease and often
asymptomatic when present, but may contribute to surgical
complications. In a patient with diagnosed sarcoidosis, with
clinical suspicion for concomitant gastrointestinal illness,
consideration should be given to performing preoperative
endoscopy.

An understanding of current and past treatments the patient
has received to manage their sarcoid disease is essential, and
this information should be factored in when considering

Table 1
Summary of recommendations regarding bariatric surgery in patients with
sarcoidosis, based on expert opinion

Preoperative Pulmonary consultation to assess extent of sarcoid disease
organ involvement and potential for current or future
medical treatment, including:

e Pulmonary evaluation for lung function, including
spirometry and diffusing capacity of the lungs for carbon
monoxide (DLCO)

e Ophthalmologic exam for uveitis

o Evaluation for cardiac involvement, including
Electrocardiogram and symptom assessment for
syncope, presyncope, or palpitation

o Baseline laboratory evaluation including Complete
Metabolic Profile, 25-hydroxy vitamin D, 1,25-
dihydroxy vitamin D, parathyroid hormone (PTH), and
24-hour urine calcium

Detailed preoperative counseling on the risks and benefits of
each bariatric surgical procedure in light of current or
future corticosteroid use titrated to lowest effective dose

for disease control.
Postoperative Encourage oral hydration in excess of 1.5 L/d. Low

threshold for intravenous hydration in patients at high risk
and experiencing difficulty with fluid intake.

Dietary guidance to reduce intake of oxalate-rich and fatty
foods

No automatic recommendation for supplementation with
calcium and Vitamin D. Rather, perform periodic
laboratory evaluation of 25-hydroxy vitamin D, 1,25-
dihydroxy vitamin D, PTH, and 24-hour urine calcium.
These values should be used to guide calcium and
vitamin D supplementation recommendations.

Continued annual to biannual sarcoidosis follow-up with
Pulmonologist

whether these patients are appropriate bariatric surgical
candidates and in discussion of the appropriate surgical
procedure. A recent study analyzing data from the American
College of Surgeons National Surgical Quality Improvement
Program database indicates that chronic steroid use was an
independent predictor of increased 30-day mortality risk and
serious postoperative complications, regardless of type of
surgery [23]. Given the well-documented increased risk of
marginal ulcers with Roux-en-Y gastric bypass, it is reason-
able that sleeve gastrectomy may be the most appropriate
surgical procedure to offer in a patient with sarcoidosis who
may require steroid treatment for sarcoidosis in the future
[24,25]. An exception may be the sarcoid patient with
concomitant severe gastroesophageal reflux, which can be
worsened after sleeve gastrectomy [26]. As such, patients
with concomitant obesity and sarcoidosis requiring chronic
steroid therapy may not be appropriate candidates for
bariatric surgery and other avenues to support weight loss
should be pursued aggressively.

Absolute contraindications to bariatric surgery should
include those patients with active cardiac sarcoid with heart
failure and/or arrhythmia, severe pulmonary sarcoid with
limited pulmonary reserve, neurosarcoid with neurologic
impairment, symptomatic gastrointestinal sarcoid, and any
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Table 2
Absolute contraindications for bariatric surgery in sarcoidosis

Active cardiac sarcoid, with heart failure and/or arrhythmia

Severe pulmonary sarcoid with limited pulmonary reserve

Symptomatic gastrointestinal sarcoid

Neurosarcoid with neurologic impairment

Any system involvement requiring high-dose immunosuppressive therapy,
which would impair wound healing

system involvement requiring high-dose immunosuppres-
sive therapy, which would impair wound healing (Table 2).

Vitamin D dysregulation

A standard recommendation after bariatric surgery
includes supplementation with calcium citrate and vitamin
D3 and routine monitoring of 25-hydroxy vitamin D levels
[27]. However, this approach is inadequate in sarcoidosis
patients because dysregulation of vitamin D metabolism is a
relatively common problem with up to 20% experiencing
hypercalcemia and nearly 50% experiencing hypercalciuria
[28]. Sarcoidosis patients tend to have low 25-hydroxy
vitamin D levels and normal or elevated levels of
1,25-dihydroxy vitamin D. For this reason, monitoring only
25-hydroxy vitamin D levels in sarcoidosis is inadequate, as
these levels may be low when the level of 1,25-dihydroxy
vitamin D, the active form of the vitamin, may actually be
high. The serum parathyroid hormone is usually extremely
low in this situation as it is suppressed by the elevated
1,25-dihydroxy vitamin D (see Fig. 2). Therefore, it is the
opinion of these authors that routine vitamin D and calcium
supplementation not be recommended postoperatively, but

All Patients

& hypercalcemia
® Serum calcium —22

25-0OH low
@ Serum 25-OH vitamin D

1,25-diOH high-normal or high

rather, 25-hydroxy vitamin D, 1,25-dihydroxy vitamin D,
and serum parathyroid hormone levels should be monitored
and used to inform supplementation recommendations.

Nephrolithiasis

Nephrolithiasis is a well-established risk after bariatric
surgery; with risk of renal calculi formation increased 2- to
3-fold in the first year postprocedure secondary to hyperoxaluria
as well as hypocitrituria and decreased urine volume increasing
the risk of calcium oxalate stone formation [29]. Sarcoidosis
similarly increases the risk of symptomatic nephrolithiasis
secondary to vitamin D dysregulation-induced hypercalciuria
and hypercalcemia [28,30]. The combined risk of nephrolithia-
sis from both bariatric surgical procedures and sarcoidosis
highlights the importance of adequate hydration to increase total
urine volume and decrease risk of supersaturation. In this
regard, we recommend a low threshold for intravenous fluids in
a patient having difficulty maintaining the recommended oral
intake of >1.5 L/d who are at risk of dehydration [27]. In
addition, patients can be counseled to reduce intake of oxalate-
rich and fatty foods to minimize enteric absorption [29].
Although calcium supplementation with calcium citrate (rather
than other forms) is recommended in those undergoing mal-
absorptive procedures who experience nephrolithiasis, it is
generally accepted that calcium supplementation be avoided
in sarcoidosis patients to avoid worsening of hypercalciuria,
hypercalcemia, and calcium dysregulation [28]. We recommend
obtaining a 24-hour urine relatively early in the postoperative
period for determination of urinary volume, creatinine, calcium,
and citrate to direct supplementation recommendations or guide

Consider sarcoidosis-induced hypercalcemia

» Serum PTH

@ Serum 1,25-diOH vitamin D

25-0H low
1,25-diOH low
or low-normal

Consider vitamin D
supplementation, bone
density determination
Renal insufficiency

>

Consider
hyperparathyroidism  dysregulation from sarcoidosis

@ Serum creatinine

Microscopic hematuria‘

Serum PTH Serum PTH
normal low

or high

Consistent with Vitamin D

Consider nephrolithiasis from sarcoidosis-induced
vitamin D dysregulation and parenchymal
renal sarcoidosis

Consider sarcoidosis- induced nephrolithiasis:

® Urinalysis 3 24-hour urine for calcium, creatinine, citrate, urate, oxalate
Renal ultrasound for nephrolithiasis

f

Patients with a history of nephrolithiasls, gross hematurla, renal insufficiency, hypercalcemia

Fig. 2. Screening for sarcoidosis-induced vitamin D dysregulation and its consequences. OH = hydroxyl; PTH = parathyroid hormone (Reproduced with
permission from Judson, MA. Judeson MA. The 3 tiers of screening for sarcoidosis organ involvement. Respir Med 2016;113:42-9).
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prophylactic therapies to minimize nephrocalcinosis and
nephrolithiasis.

Medical management of sarcoid disease

In the years after bariatric surgery, it is possible that a patient
previously asymptomatic with sarcoid disease could experience
a natural progression of their disease resulting in the need for
treatment. As aforementioned, the mainstay treatment of
sarcoidosis is corticosteroid therapy, but this recommendation
conflicts with the general postbariatric surgical recommenda-
tions to avoid gastric irritants, such as oral steroids and
nonsteroidal anti-inflammatory drugs [11,23,27]. Immediately
postbariatric surgery, patients on chronic steroids have an
increased mortality and an increased risk of postoperative
complications, owing to the increased risk of infection from
immunosuppression [23]. From a long-term perspective,
chronic steroid use may increase risk of gastric ulcer formation
and diminish the effectiveness of bariatric surgery in morbidly
obese patients due to a risk of Cushingoid habitus and weight
gain, compounded by increased appetite, insulin resistance,
avascular necrosis, and osteopenia/osteoporosis leading to
vertebral fractures and inactivity [31,32]. Second line agents
can also present with similar side effects that negatively affect
the postbariatric surgical patient [20]. Specifically, gastrointes-
tinal toxicity is a common complication of immunomodulators
and as such, may contribute to the malabsorptive disorders,
which may present in most postbariatric surgery patients.

Due to the varying range of severity present in sarcoi-
dosis patients and the unique surgical and postsurgical risks
in bariatric surgery, a case-by-case assessment of the risks
and benefits of various treatments is best for each post-
bariatric surgery patient with sarcoidosis. If steroids are
deemed absolutely necessary, the lowest effective dose and
shortest length of treatment should be used to minimize side
effects and achieve optimal management of organ dysfunc-
tion. A 3-month course of prednisone dosed at 20 to 40 mg
per day followed by a brisk taper to 5 to 15 mg per day,
combined with a proton-pump inhibitor, is a reasonable
therapeutic approach, with second line immunosuppressant
therapy on hand either for insufficient disease control or
excessive side effects.

Conclusions

The incidence of patient populations with co-morbidities
that require conflicting treatments is not uncommon in
today’s medical realm. The obese patient with sarcoidosis
poses such a challenge. Surgical treatment of obesity in this
population should be considered individually and heavily
depends on the sarcoid disease severity and active treat-
ment. It is important to note that if the decision is made to
pursue surgical intervention for weight loss in a patient with
sarcoidosis, there is no evidence base on how to manage
both of these conditions simultaneously and efficaciously.

This highlights the importance of the multidisciplinary team
approach involving pulmonology, nutrition, and surgery to
weigh the risks and benefits of surgical intervention for
weight loss and reduction of obesity-related co-morbidities.
Diagnosis of sarcoidosis can be difficult given the
varying clinical presentations and the spectrum of severity
from asymptomatic subclinical disease to overt disease
impacting multiple organ systems. The prevalence of
obesity and associated bariatric surgery treatments is
undoubtedly rising in epidemic proportions, with more than
one third of U.S. adults currently classified as obese,
leading to a 6-fold increase in bariatric surgery over the
last decade [29]. Bariatric surgery patients with concomitant
sarcoidosis need to be uniquely and more carefully man-
aged to ensure positive postoperative results both in the
short and long term. As well, in the setting of a multisystem
disease such as sarcoidosis, addressing and optimizing the
patient’s chronic disease should remain paramount to any
elective procedure. We are hopeful that this review may
contribute to optimal management based on the best
available expert opinions regarding both conditions.
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