
Purpose: Total or subtotal gastrectomy are performed as 
curative or palliative treatment in patients with gastric 
cancer. Anemia is a frequent complication of gastrectomy. 
Patients undergoing total or subtotal gastrectomy should be 
carefully monitored for the development of anemia and be giv-
en appropriate treatment when indicated. This survey-based 
study aimed to determine the level of knowledge about 
post-gastrectomy anemia in Turkish medical oncologists.

Methods: The study included 110 Turkish medical oncol-
ogists that agreed voluntarily to participate in the survey 
and answer an 8-item questionnaire. The survey was dis-
tributed as a questionnaire during the 5th Turkish Medical 

Oncology Congress in March 2014. 

Results: All participants completed the questionnaire.  
Most of the participants would not recommend oral iron or 
cobalamin replacement after gastrectomy.

Conclusion: The results of the survey indicate that Turkish 
medical oncologists have some knowledge about post-gas-
trectomy anemia, but need to learn more about appropriate 
follow-up and replacement therapies for post-gastrectomy 
anemia.
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Gastric cancer is one of the most lethal can-
cers worldwide [1].  Total or subtotal gastrectomy 
are performed as palliative or curative treatment 
of gastric cancer. Gastrectomy is associated with 
serious long term metabolic complications, some 
of which are due to malabsorption of essential 
micronutrients, like iron, vitamin B12 (cobala-
min/Cbl), folic acid, copper, zinc and calcium [2]. 
Gastric cancer survivors are usually followed by 
medical oncologists. Some of these patients de-
velop iron deficiency anemia or megaloblastic 
anemia due to Cbl deficiency after gastrectomy 
[2-4]. In addition, some patients already have iron 
deficiency anemia due to chronic blood loss or 
Cbl deficiency related to atrophic gastritis prior to 
gastrectomy. So, all the patients with gastrectomy 
should be followed regularly to prevent anemia 

and its complications [4,5]. Routine replacement 
with iron and Cbl after gastrectomy is recom-
mended by some researchers [6]. 

The present study aimed to determine the 
awareness and level of knowledge about post-gas-
trectomy anemia in a group of Turkish medical 
oncologists.

Methods

This study used a questionnaire to determine the 
awareness, treatment approach and level of knowledge 
of Turkish medical oncologists about anemia develop-
ing due to post-gastrectomy micronutrient deficiency. 
The questionnaire was distributed during the 5thTurk-
ish Medical Oncology Congress in March 2014 in An-
talya with medical oncologists who agreed to partici-
pate in the study. Among the 8 questionnaire items, 7 
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questions had 3 response options and 1 question (item 
7) had 4 response options. The participants could select 
only 1 response option per item. The questionnaire is 
shown in the Appendix.

Results 

A total of 110 medical oncologists participat-
ed in the study and fully completed the question-
naire.

Item 1 questioned whether the development 
of Cbl deficiency differed in total and subtotal gas-
trectomy. The question stated that “Cbl deficien-
cy develops after total gastrectomy but not after 
subtotal gastrectomy”. Seventy three participants 
(67%) agreed that Cbl deficiency may develop after 
total gastrectomy but not after subtotal gastrecto-
my, whereas 33 participants (30%) disagreed and 
4 participants (3%) had no idea.

Item 2 was dealing about the correct route of 
replacement for Cbl in patients after surgery for 
gastric cancer. Fifteen of the participants (14%) 
agreed that Cbl may be replaced orally as well as 
intramuscularly, whereas 93 (84.5%) disagreed 
and 2 (1.5%) had no idea.

Item 3 questioned the etiology of post-gas-
trectomy anemia. Fifty one participants (46%) 
agreed that iron deficiency anemia is more fre-
quent than Cbl deficiency, whereas 41 (37%) disa-
greed and18 participants (17%) had no idea.

Item 4 asked about the necessity of routine 
replacement of Cbl and iron after total gastrecto-
my. Fifty six participants (51%) agreed that these 
2 micronutrients should routinely be replaced 
after gastrectomy, whereas 52 (47.5%) disagreed 
and 2 (1.5%) had no idea.

Item 5 searched the adequacy of the dose of 
Cbl in vials. Fifty participants (45%) agreed that 
Cbl vials contain a dose that is 10 times higher 
than the monthly requirement, whereas 12 (11%) 
disagreed and 48 participants (44%) had no idea.

Item 6 questioned the antioxidant effect of 
Cbl. Thirty four participants (31%) agreed that Cbl 
has an antioxidant effect, whereas 32 participants 
(29%) disagreed and 44 participants (40%) had no 
idea.

Item 7 asked about the micronutrient defi-
ciency that causes a hematologic and /or neuro-
logical syndrome mimicking Cbl deficiency. Elev-
en (10%) participants selected copper, 30 (27%) 
selected selenium and 17 (14.5%) selected zinc. 
Fifty two participants (47.5%) had no idea.

Item 8 questioned the correct route of iron 
replacement after gastrectomy. Fifty two partic-
ipants (47.5%) agreed that iron can be replaced 

orally as well as parenterally, whereas 52 (47.5%) 
disagreed and 6 (5%) had no idea.

Discussion

Anemia is a common complication following 
both total and subtotal gastrectomy [2-6]. Lim et 
al. conducted a trial in which patients treated with 
total or subtotal gastrectomy for gastric cancer 
were followed for more than 4 years for the de-
velopment of anemia [3]. They reported that up 
to 44% of the patients had iron deficiency after 
4 years. In this trial, low serum Cbl levels were 
detected in up to 70% of the patients, although 
megaloblastic anemia was rare. The researchers 
recommended regular follow up and appropriate 
replacement in patients that undergo gastrectomy 
for gastric cancer. Beyan et al. studied the etiolo-
gy of anemia in 72 patients that underwent gas-
trectomy [5]. The most common type of anemia 
was due to combined iron and Cbl deficiencies. In 
addition, 94% of the patients had iron deficiency 
and 79% had vitamin B12 deficiency.

The most common causes of anemia after 
gastrectomy are iron deficiency or Cbl deficiency, 
either alone or in combination [5,7].The preva-
lence of iron deficiency following gastrectomy is 
reported to be higher than that of Cbl deficiency. 
Hines et al. reported 292 patients with benign ul-
cer with partial gastrectomy. Iron deficiency ane-
mia was noted in 52 patients, 12 had isolated Cbl 
deficiency anemia and 84 had combined Cbl/folate 
and iron deficiency [7].

Iron deficiency may be due to absence of acid 
secretion  or duodenal by-pass [8]. Patients with 
gastric cancer may also have iron deficiency due 
to preoperative chronic blood loss or intra- and 
postoperative blood loss [5,8]. Iron deficiency ane-
mia can develop in the first few years after gas-
trectomy in the absence of appropriate replace-
ment.

The incidence of Cbl deficiency after gas-
trectomy depends on the extent of surgery. In a 
retrospective review of 645 patients with gastric 
cancer, Cbl deficiency rate was 100% for total 
gastrectomy and 16% for subtotal gastrectomy 
4 years after surgery [9]. Cbl deficiency after gas-
trectomy usually develops due to the absence of 
the intrinsic factor, which is required for absorp-
tion of the vitamin via intestine. Patients with 
gastric cancer may also have low Cbl levels in the 
preoperative period [5,9]. As the body’s store of 
Cbl may last for 1-2 years (sometimes even up to 
4-5 years), Cbl deficiency develops several years 
after gastrectomy. Cbl deficiency causes not only 
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various cytopenias, but also a unique neurologic 
syndrome known as subacute combined degener-
ation [10]. Neurologic dysfunction due to Cbl de-
ficiency may be irreversible if replacement is not 
initiated in a timely fashion. As Cbl has no known 
significant side effects, physicians are rarely con-
cerned about the dose of Cbl in vials that is 10 
times higher than the required monthly dose. Al-
though both iron and Cbl (at least in a substantial 
fraction of patients) can be successfully replaced 
orally after gastrectomy, parenteral replacement 
especially of cobalamin is not an uncommon prac-
tice [11-14]. 

In rare cases copper deficiency can develop 
years after gastrectomy [15]. Hypocupremia can 
cause hematologic and neurologic symptoms that 
resemble those of cobalamin deficiency [16,17].

Among the present study’s noteworthy find-
ings is that nearly half of the participants did not 
agree with the concept of routine Cbl and iron re-
placement after total or subtotal gastrectomy. We 
do not know if they follow-up iron or Cbl levels in 
these patients. According to the literature, there 
is no consensus concerning routine iron and Cbl 
replacement following total gastrectomy.

The second important point about replace-
ment of Cbl and iron after total gastrectomy is 
the ideal route of administration. Several studies 
reported that Cbl can be safely and effectively re-
placed via oral route which is more convenient for 
patients who have coagulopathy or do not want to 
experience monthly painful injections [11,14,18]. 
Iron absorption may be impaired after total or 
subtotal gastrectomy [4,7]. The type of surgical 
procedure (e.g. gastroduodenostomy vs gastroje-
junostomy), a decrease in the consumption of red 
meat due to changes in dietary habits (i.e.heme-
iron), lack of gastric acid or an increase in transit 
time can affect the absorption of iron [5,9,17,18]. 
Nonetheless, sufficient iron absorption does oc-
cur in suabstantial fraction of the patients [8,9]. 
In particular, patients with subtotal gastrectomy 
may benefit from oral replacement of iron. As par-
enteral iron replacement is associated with signif-
icant cost and side effects (e.g. allergic reaction), 
the oral route may be appropriate for some of the 
patients [19,20].  In case of failure or intolerance 
of oral treatment, parenteral replacement might 
be a viable alternative [20]. Probable reasons for 
oral treatment failure, such as ongoing blood loss, 
should also be considered.

The third significant point is that deficiency 
of micronutrients other than iron and cobalamin 
may develop in patients who underwent gastrec-

tomy (e.g. folate, zinc, copper, calcium, vitamin 
D), each of which can cause varying symptoms. 
As such, when evaluating these patients with un-
explained signs and symptoms, clinicians should 
always consider all potential nutrient deficiencies 
[21,22].

In conclusion, we believe that all medical on-
cologists should be well informed about post-gas-
trectomy anemia. We claim that patients should 
be followed regularly for the development of ane-
mia. The cause of anemia should be identified and 
treated appropriately so as to prevent the hemato-
logic and neurological complications.

Appendix 

Study questionnaire

1. Vitamin B12 deficiency develops after total 
gastrectomy but not after subtotal gastrec-
tomy
a.  I agree
b.  I disagree
c. I have no idea

2. In patients that undergo gastrectomy, cobal-
amin replacement cannot be administered 
orally; it must  be replaced parenterally
a. I agree
b. I disagree
c. I have no idea

3. Iron deficiency is more common than cobal-
amin deficiency after gastrectomy
a. I agree
b. I disagree
c. I have no idea

4. Iron and cobalamin replacement should not 
be done routinely after total gastrectomy. The 
replacement therapy should be tailored indi-
vidually according to follow-up findings.
a. I agree
b. I disagree
c. I have no idea

5. Vials of vitamin B12 contain ten times high-
er than the monthly required dose 
a. I agree
b. I disagree
c. I have no idea

Continued on next page
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6. Vitamin B12 does not have any anti-oxidant 
effects
a. I .agree
b. I disagree
c. I have no idea

7. Deficiency of which micronutrient may 
cause hematologic and neurologic signs 
and symptoms and laboratory findings re-
sembling vitamin B12 deficiency?

a. Selenium
b. Zinc
c. Copper
d. I have no idea

8. In patients that undergo gastrectomy, iron 
replacement cannot be administered orally, 
it should be administered parenterally
a. I agree
b. I disagree
c. I have no idea

1. Siegel R, Naishadham D, Jemal A.  Cancer Statistics. 
CA Cancer J Clin 2013;63:11-30.

2. Tovey FI, Godfrey JE, Lewin MR. A gastrectomy pop-
ulation: 25-30 years on. Postgrad Med J 1990;66:450-
456.

3. Lim CH, Kim SW, Kim WC et al. Anemia after gas-
trectomy for early gastric cancer long-term fol-
low-up observational study. World J Gastroenterol 
2012;18:6114-6119. 

4. Tovey FI, Hobsley M. Post-gastrectomy patients need 
to be followed up for 20-30 years. World J Gastroen-
terol 2000;6:45-48. 

5. Beyan C, Beyan E, Kaptan K, Ifran A,Uzar Al. Post-gas-
trectomy anemia: evaluation of 72 cases with post-gas-
trectomy anemia. Hematology 2007;12:81-84.

6. Tovey FI, Clark CG. Anemia after partial gastrectomy: 
a neglected curable condition. Lancet 1980;1:956-958.

7. Hines JD, Hoffbrand AV, Mollin DL. The hematologic 
complications following partial gastrectomy. A study 
of 292 patients. Am J Med 1967;43:555-569.

8. Kimber C, Patterson JF, Weintraub LR. The pathogene-
sis of iron deficiency anemia following partial gastrec-
tomy. A study of iron balance. JAMA 1967;202:935-
938.

9. Schrumpf A, Gjertsen K. Serum B12 and serum iron 
after gastric surgery. Acta Med Scand 1969;186:561-
564.

10. Kumar N. Neurologic presentations of nutritional de-
ficiencies. Neurol Clin 2010;28:107-170. 

11. Kim HI, Hyung WJ, Song KJ, Choi SH, Kim CB, Noh 
SH. Oral vitamin B12 replacement: an effective treat-
ment for vitamin B12 deficiency after total gastrec-
tomy in gastric cancer patients. Ann Surg Oncol 
2011;18:3711-3717. 

12. Baird IM, Walters RL, Sutton DR. Absorption of 

slow-release iron and effects of ascorbic acid in nor-
mal subjects and after partial gastrectomy. Br Med J 
1974;30;:505-508.

13. Mollin DL, Hines JD. Late post-gastrectomy syn-
dromes. Observations on the nature and pathogenesıs 
of anemia following partial gastrectomy. Proc R Soc 
Med 1964;57:575-578.

14. Adachi S, Kawamoto T, Otsuka M, Todoroki T, Fukao 
K. Enteral vitamin B12 supplements reverse postgas-
trectomy B12 deficiency. Ann Surg 2000;232:199-201.

15. Prodan C, Bottomley SS, Vincent AS et al.  Copper de-
ficiency after gastric surgery: a reason for caution. Am 
J Med Sci 2009;337:256-258.

16. Kumar N, Gross JB Jr, Ahlskog JE.  Copper deficiency 
myelopathy produces a clinical picture like subacute 
combined degeneration. Neurology 2004;13:33-39.

17. Robinson SD, Cooper B, Leday TV.  Copper deficien-
cy (hypocupremia) and pancytopenia late after gas-
tric bypass surgery. Proc (Bayl Univ Med Cent) 2013; 
26:382-386.

18. Lee JH, Hyung WJ, Kim HI et al. Method of reconstruc-
tion governs iron metabolism after gastrectomy for 
patients with gastric cancer. Ann Surg 2013;258:964-
969. 

19. Hamstra RD, Block MH, Schocket AL. Intravenous iron 
dextran in clinical medicine. JAMA 1980;243:1726-
1731.

20. Pawson R, Mehta A. Review article: the diagnosis and 
treatment of haematinic deficiency in gastrointestinal 
disease. Aliment Pharmacol Ther 1998;12:687-698.

21. Ueda N, Suzuki Y, Rino Y et al. Correlation between 
neurological dysfunction with vitamin E deficiency 
and gastrectomy. J Neurol Sci 2009;287:216-220. 

22. Saltzman E, Karl JP. Nutrient deficiencies after gastric 
bypass surgery. Annu Rev Nutr 2013;33:183-203.

References 


