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INTRODUCTION

Obesity is an escalating problem in all
age groups and it is observed to be more
common in females than males. About
25% of women meet the criteria of obesity
and one-third of them are in the
reproductive age. Because morbid obesity
requiring surgical treatment is observed
with increasing frequency, surgeons are
undergoing new challenges. (Snyder-
Marlow et al., 2010 ).

Bariatric surgery is widely accepted as
first choice treatment of morbid obesity.
The number of operations each year is
increasing, as well as, consequently, the
urgent need for a coordinated nutritional
approach, as protein deficiencies, vitamins
deficiencies, micronutrient deficiencies
occur frequently in these patients. Official
guidelines on chronic use of multivitamins
and minerals are, yet, unavailable in
bariatric medicine. The current review
provides an algorithm that supports
bariatric teams to guarantee adequate
nutrition after the operation. (Snyder-
Marlow et al., 2010).
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Obesity is a multi factorial disease in
which the excess of body fat is related to
genetic  predisposition and  mainly
environmental factors. Patients with
severe obesity often suffer serious illness
as well as physical and psychological
disabilities  that markedly increase
mortality and morbidity. Certainly, the
first-choice therapy for severe obesity is a
non surgical program that integrates
behavior modifications, adequate physical
activity and psychological support.
(Snyder- Marlow et al., 2010 ).

However, in many cases of severe
obesity, non surgical treatment fails in
providing sustained weight loss and
surgical treatment can be indicated in
some specific cases (body mass index 40
or 35 with co-morbidities). Although
bariatric surgery was first introduced in
the 1950s, safe and successful surgical
management has progressed over the last
two decades, Bariatric surgeries are
divided into restrictive, restrictive mal-
absorptive and mal-absorptive procedures.
Several recent reviews about open and
laparoscopic  procedures have been
published (Snyder-Marlow et al., 2010).
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Purely restrictive procedures, including
vertical banded gastro-plasties and silastic
ring vertical gastro-plasties, are based on
the reduction of gastric capacity, reducing
food intake. The weight loss in these
techniques is moderate, in general less
than that established as the criteria of
success (excess-weight loss 45% sustained
for at least 5 years after surgery) (Smith
etal., 2011).

The classical restrictive mal-absorptive
surgery is the Roux-en-Y gastric by-pass
(RYGB). In this procedure, gastric
capacity is reduced by 90-95%. The bilio-
pancreatic limb is ana-stomosed generally
50-100 cm above the ileo-cecal valve,
creating the common limb. As food and
enzymes are only mixed in the small area
of the common limb, the digestion and
absorption of most nutrients are
compromised (Smith et al., 2011).

The first mal-absorptive operation was
the jejuno-ileal by pass. Due to severe
nutritional complications, this procedure
is now discredited. Bilio-pancreatic
diversion with or without duodenal switch
replaced jejuno-ileal by pass. Bilio-
pancreatic diversion consists of a modest
gastric restriction associated with a long
bilio-pancreatic limb with the common
limb of 50 cm. In bilio - pancreatic
diversion with duodenal switch, there is a
smaller gastric pouch with preservation of
the pylorus and a small portion of
duodenum. As a consequence of these
mal-absorptive procedures, an excess-
weight loss of 75-80% can be reached.
(Snyder-Marlow et al ., 2010).

However, it was found a reduction of
fetal macrosomia and normalization of the
infant’s birth weight in pregnant women
previously submitted to bilio-pancreatic

diversion. Despite favorable pregnancy
outcomes after bariatric surgery, careful
studies are required to evaluate nutritional
status in both mother and child after
bariatric surgery in mothers ( Maggard et
al., 2008).

Many obese subjects already have
clinical or subclinical nutritional deficien-
cies before surgery, such as of vitamin D,
folate , and vitamin B12. Bariatric surgery
can also result in nutritional deficiencies,
the most common deficiencies reported
are B12 (12-33%), iron (49-52%), and
vitamin A (50-70%) with B12 and iron
more prevalent in Rou-en-Y -GB and
vitamin A more prevalent in BPD-DS.
BPD-DS also carries greater risk of
developing vitamin K, Zinc, and vitamin
D deficiencies (Barnett 2007).

The BPD-DS patient had a greater risk
of developing folate (37.%), vitamin D
(100%), and  transferring  (83%)
deficiency. The Rou-en-Y -GB patients
had a greater risk of developing anemia
(50%) (Thampi et al ., 2007)

The most common nutrient deficien-
cies among all surgery types were iron
(34%), vitamin D (66%), vitamin A
(35%), and albumin (38%), Comparing
the rate of nutrient deficiencies among
restrictive and mal-absorptive surgeries
there were greater risks of developing
nutrient  deficiencies following mal-
absorptive  procedures (Brolin and
Kowalski 2007).

Morbid obesity and associated health
problems have increased at un-
precedented rates over the past two
decades. To date traditional methods of
weight loss including diet modification,
exercise, behavioral therapy, and pharma-
cotherapy remain ineffective at rates of
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2.1 - 10 % EBWL over 2 years with
continued behavioral intervention
(Bavaresco et al., 2012).

Recently, it has even been suggested
that one-third to two-thirds of dieters
regained more weight than originally lost
on their diets and that regardless of the
amount of weight lost improvements in
health were not consistently observed
(Bavaresco et al ., 2012).

However, the success of bariatric
surgery in generating long-term weight
loss and reducing co-morbidities is well
documented (Skroubis et al., 2006).

The following improvements have
been noted following RYGB surgery: 64 -
100% resolution of diabetes, 25 - 100%
show resolution of hypertension, 60 -
100% show resolution of dys-lipidemia |,
74-98% resolution of obstructive sleep
apnea, 72-98% resolution of gastro-
esophageal reflux disease, and an 89%
reduction in 5 year death rate (Agha-
Mohammadi and Hurwitz 2008).

Weight loss percents have been
reported at 61.6% for RYGB, 47.5% for
LAGB over a 2-year period and 73 — 80%
for BPD-DS over a 9-month to 10-year
period. Our weight loss findings were on
par with this as we found 59.7% for RNY-
GB, 46.3% for VSG (purely restrictive
procedure similar to LAGB), and 70.9%
for BPD-DS after 1-year.The downside is
that bariatric surgery can also result in
nutritional deficiencies and complications
related to surgery. However, the risk of
developing deficiencies and complications
following bariatric surgery remain poorly
studied, as do specific nutrient recommen-
dations to prevent deficiencies. (Aills et
al., 2008).

The most common deficiencies
reported are B12 (12-33%), iron (49-
52%), and vitamin A (50-70%) with B12
and iron more prevalent in RNY-GB and
vitamin A more prevalent in BPD-DS.
BPD-DS also carries greater risk of
developing vitamin K, Zinc, and vitamin
D deficiencies (Barnett et al., 2007).

The BPD-DS patients in our essay had
a greater risk of developing folate (37.%),
vitamin D (100%), and transferrin (83%)
deficiency. However, the small sample
size (n=8) of the BPD-DS group must be
taken into account when interpreting these
results (Decker et al ., 2007).

The RNY-GB patients had a greater
risk of developing anemia (50%),The
most common nutrient deficiencies among
all surgery types were iron (34%), vitamin
D (66%), vitamin A (35%), and albumin
(38%). There were too few vitamin E,
vitamin K, and zinc values overall to
produce good results or an accurate
comparison among surgeries. It was found
that B12 deficiency occurred in only 1.2%
of patients within the 3-18 month time
frame following surgery. Up to 36% of
vitamin B12 deficiency has been observed
in other studies (Agha- Mohammadi and
Hurwitz, 2008).

Our low incidence may be related to
the multivitamin that was recommended,
which at its maximum dose gave 500 mcg
of vitamin B12 daily and was to be started
one week following surgery and continued
long term. It was also found that the
vitamin  B12  deficiency  occurred
following the VSG and 4% of VSG
patients had an occurrence of folate
deficiency, where in previous studies no
vitamin B12 or folate deficiencies
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occurred following restrictive procedures
(Koffman et al., 2006).

Comparing the rate of nutrient
deficiencies among restrictive and mal-
absorptive  surgeries remains under-
evaluated and the traditional rule of
thought was that there were greater risks
of developing nutrient deficiencies
following mal-absorptive procedures. In
our research we found that there were
surprisingly few differences in deficien-
cies between the RYGB and the VSG. The
only significant finding was that the
RYGB patients had a greater risk of
developing anemia following surgery. It
was also notable that there was such a
high overall rate of fat soluble vitamins,
even among of the restrictive VSG (20%
vitamin A deficiency and 63% vitamin D),
as this has not been documented in
previous findings (Shankar P et al.,
2010).

In addition to this, we found that the
average vitamin D level after surgery
among all surgery groups was below the
normal reference range. The 66%
deficiency rate of vitamin D was much
higher than the 25.7%seen in previous
studies (Barnett, 2007).

Our finding also support previous
researches about the risk of calcium
deficiency in purely restrictive versus
mal-absorptive procedures .We also found
an absence of documented calcium
deficiencies in the VSG group within the
3 - 18 months following surgery while
there were documented calcium deficien-
cies in both the RNY-GB and the BPD-
DS groups (Shankar P et al., 2010).

Some studies have suggested that the
laparoscopic adjustable gastric banding
(LAGB) or sleeve gastr-ectomy are more
suitable for young women than Roux-en-
Y gastric bypass or Bilio-pancreatic
Diversion (Bal etal ., 2012).

After mal-absorptive bariatric surgery
all pregnant patients should be precisely
examined with supplementation and if
necessary supplemented (Kjaer and
Nilas., 2012).

Patients have to be informed about
avoiding pregnancy in the first year after
bariatric  surgery and about the
insufficiency of oral contraception
(Bebber et al., 2011).

The period of pregnancy and breast
feeding should be correlated with the
laboratory tests’ controls in each trimester
and later every three months with the
adequate  supplement modification.
Currently there are no recommendations
for pregnant women following bariatric
surgery, Folate and vitamin B12
deficiencies in the peri conceptional
period contribute to neural tube defects,
and low serum levels of B12 have been
linked to negative cognitive, motor and
growth out comes , which commonly
involve the central and peripheral nervous
system (Thampi et al., 2007).

The American College of Obstetrics
and Gynecology recommends that women
who have undergone bariatric surgery
receive nutritional counseling before and
after conception.

CONCLUSION

Most  publications about bariatric
surgery state that the analysis of excess-
weight loss and improvement of metabolic
complications are the major goals of this
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type of surgery. However, the success of
surgical treatment of morbid obesity needs
to include not only weight loss and the
improvement in  Nutrition and the
gastrointestinal tract obesity-related co-
morbidities, but also changes in quality of
life experienced by the patients after the
operation. In addition, a careful and
regular check of nutrients should be also
introduced once their deficiencies limit
quality of life. As both success of surgery
and incidence of nutritional deficiencies
are related to the magnitude of weight
loss, especial attention should be given to
patients undergoing more aggressive mal-
absorptive procedures. Adolescents and
women in reproductive age are the most
vulnerable groups at risk of nutritional
deficiencies. To avoid severe nutritional
deficiencies as seen in the first years after
bariatric surgery it is important to predict,
prevent, and promptly treat nutritional
abnormalities in vulnerable patients.

RECOMMENDATIONS

We recommend for bariatric patients:

1. Drawing of vitamin and mineral levels
pre-operatively to identify and correct
nutritional deficiencies prior to bariatric
surgery. Within this study, vitamin D,
MCV, hemoglobin or hematocrit,
albumin, and vitamin A were the lab
values most frequently abnormal prior
to surgery.

2. Routine testing following bariatric
surgery should be performed even for
patients receiving purely restrictive
procedures.

3. Long-term data needs to be evaluated to
better determine risks and benefits of
the VSG.

4. Consideration to draw nutritional labs
should be given to any morbidly obese
patient.

5. Registered dietitian visits before and
after surgery show benefits in both
weight loss and nutritional status and
should be considered as part of a
comprehensive bariatric program.

REFERENCES

1. Agha-Mohammadi S, and Hurwitz DJ( 2008):
Nutritional deficiency of post bariatric surgery
body contouring patients: what every plastic
surgeon should know. Plast Reconstr Surg.,
122:604-13.

2. Aills L, Blankenship J, and Buffington C
(2008): ASMBS allied health nutritional
guidelines for the surgical weight loss patient.
Surg Obes Relat Dis., (4):S73-108.

3. Bal BS, Finelli FC, Shope TR and Koch TR
(2012): Nutritional deficiencies after bariatric
surgery. Nat Rev Endocrinal., (98) :544-56.

4. Barnett AH (2007): Pharmacotherapy as part of
a weight management programme : a UK
perspective. Br J Diabetes Vasc Dis., (7):268-
77.

5. Bavaresco M, Paganini S and Lima TP
(2012): Nutritional course of patients submitted
to bariatric surgery. Obes Surg., (20):716-771 .

6. Bebber F. E. Rizzolli r, J. and Casagrande D
(2011):“Pregnancy after bariatric surgery: 39
pregnancies follow-up in a multidisciplinary,
Team Obes surg ., (10):1540-1551.

7. Brolin RE and Kowalski C (2007): Operations
for morbid obesity. In: Yeo CJ, Dempsey DT,
Klein AS, et al. editors. Shackleford’s surgery of
the alimentary tract, 6th ed. pbl Philadelphia:
Saunders/Elsevier, pp 928-939.

8. Decker GA, Swain JM and Crowell M
(2007):  Gastrointestinal and  nutritional
complication after bariatric surgery. Am J
Gastroenterol., 102 (11):2571-2580

9. Kjaer M. M. and Nilas L (2012): “Pregnancy
after bariatric surgery - areview of benefits and
risks,” Acta Obstetricia et Gynecologica Scandi
,-(92) : 264-271.



830

DIAA EL-DEEN MAHMOUD ABD EL-KAREEM et al.

10. Koffman BM, Greenfield LJ and Pirzada
NA (2006): Neurologic complications after
surgery for obesity. Muscle Nerve (33):166-76.

11. Maggard MA, Yermilov I, Li Z, Maglione
M, Newberry S and Suttorp M (2008):
Pregnancy and fertility following bariatric
surgery: a systematic review. JAMA., 300(19):
2286-96.

12. Skroubis G, Anesidis S and Kehagias |
(2006):Roux-en-Y gastric bypass versus a
variant of bilio-pancreatic diversion in a non-
super obese population: prospective comparison
of the efficacy and the incidence of metabolic
deficiencies .Obes Surg., (16):488-95

13. Shankar P, Boylan M and Sriram K. (2010):
Micronutrient  deficiencies after bariatric
surgery. Nutrition, 26(11-12):1031-7.

14. Smith BR, Schauer P and Nguyen NT
(2011): Surgical approaches to the treatment of
obesity: bariatric surgery. Med Clin North Am.,
(95) :1009-30.

15. Snyder-Marlow G, Taylor D and Lenhard
MJ. (2010): Nutrition care for patients
undergoing laparoscopic sleeve gastr-ectomy for
weight loss. J Am Diet Assoc., 110(4):600-7.

16. Thampi A, Corprew JR and paris WJ
(2007): nutritional consequences and manage-
ment. Obesity Surgery Principles and Practice.,
(39):319-326.

17. Woodard. C. B. (2004):Pregnancy following
bariatric surgery Journal of Perinatal and
Neonatal Nursing , 18(4): 329-340.



REVIEW ARTTICLE: NUTRITIONAL COMPLICATIONS OF DIFFERENT... 831

e Al el LE) e Aatll) Al cilie Liaad) Gl o
Al 3 sl ja

Jald e olalic dalud g ¢ jall JalS dana can SI) 2e 3 gasa Cpall sl
AN b 4 - Lalal) s o) and

L sniaal) A jial)l el C¥aze €l ) Eua Guaall jasl) (oaye dda jial) diedl axd
& aEl gkl J13 Y cppaladl paall PR A8 guse e OYaeay Bade dsaa JSUIy
435 3 B 5 Ja Aol (3 5Lally 088 (53l ¢ 5 sl (i pall sy La 1 S8 Allad e ()5l )
ol pe¥! (el g o360 e oot g3 A al all #3l Gblay aald) e
Gae b Ol 2y 388 el Jlall disad Aplee o) al 2 JAd dis (e Aaliadll
Aoy Qi) B 5 i ge (e 96100-25 (e Ay pdl) i gl 515 96100 Ay (5 Sl
OF sa ) Cuilall g gl Jane (g 28l e L) cilleal) (g0 g il 138 20l 9698-72
OB @l aay Aal ) Clielias s L) Gali L) L o o oSer Dlad) 23e dal ja
5 Y Al #3al dalall axy Clicliadlly ) saaill 4a iy ClieLiaall o3gy lal) jhad
oal A anally dpianall Z 3Ly A8l paliall 5 Cilisalidl) (i Sayy oo 53 e e
-12 Ay 120 ol palti JUell daw e @il dal s Cllesl daliaddl (gl
dalee (ya ol 028 Calidt g 94100 () Jeal dpsin 3 Gaalish ¢ 970-50 duny | (el %33
Cuns Glleall e g 5il) 13g] aiad S elodl) Hlie V) Gums 3T e ¥ 5 AT dlee
o) ) 35 ma ae dddaall lal (I B DA Jeall (it 3 )5 e ale e ()
& ) (men ¢ 120 (el (el Gy Cua ¢ Aol )l Jaall ol 4y sall Cla sadll
OS5 . Jahll Sl (Soal sail) e i ) Geiall paall T 88 b g
g padll e 4l (3 sealll Al Jon Al & jadd) padli (il i) 138 (e Chagll
aall dgm g dal all 5okl Dl #3le axy da8Al Cldaall adl (e ) Ze dal jal
O Can ol Aal jal) clleally Llal #0ke aey 4881 Cildaall du (i Gl sleall (e Y]
ol oaalall gl ) sa s Saadly 5a Al LD 4 slhae daulad Jalge (o A88A) LA
s Sl Jie) 50Ul ualiall Zada) cldaal)l Jedis dpm¥) o jledl Ciline 8 Llslxl
B Opelig (laialid el Jie) elall A& Glisall ALl clipaligh) (il casidaid)
& OLsll ALl Clialiaall 5 (Fd) ¢ (palide ] 2ainalid ¢ gl ¢ ol sall (aala 5 ¢ Cpanlill
Al s sl g apaall @lld d ey Al Galaall 5 (& e 6o ol Gaalid) ) saal



532 DIAA EL-DEEN MAHMOUD ABD EL-KAREEM et al.
Zhe anadia ra LS5 il 2o Cllal e day L abaall s il (i
Lasiyis Aalall am Lieg a snellSI leSa I3 5 ¢pabaal) 5 ilinaliadll sda 32k () g 59 4l
sl e aalill oo shpmdl) L0 aa g o LAY ALY 8 (mliail Lue o guall o2a
aliall (i o je s G sl () agall (e anagl Jleal) (B e pal Al Ay sl
s LS (gl iyl Calit el 4 il i€ ) Ayl (1 il 3 5o g 20581
o3 0S5 el gl colimall iy Sy cllieall A8 ¢l L3 Y (g 23 120 (salid
A0l ) gl da ol anl (e dal s 58 Liagl dpaal) i g 451380 LSl £ 3l ALE () e Y
) Al 5035 LS aagll ¢ gy pabiaia] ¢ guS 3axte i diaudl da) ja 2en e gl Y
DA e ¢ A (e s Aaailall Gilia G o 0% Las cac | cilinalid (8 ) gl ) Lial
AS) 5l AaaS S Al s il ol s S (man (s L i 51 65 (5
o AL 6 e Civay 0By o (el O 5L are ¢ A linall il 5 jamdll
Ot syl ads 8 LS Gaiil) laa ety (alaaie¥) o gy Gaidiall 213 Slgiuy)
A o bl 5 3 ganal) Galoaie¥) e das A0 i g SH Galiaial Galiad
558 (lady ¢ dlgal b a8 DD ey SalaaY) 5 il Sl (2 gana Jelity (el ySall a3l
sl 5 aal



