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CASE REPORT

Clinical Observation of Macroamylasemia in Splenosis Due to
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ABSTRACT
Context Article analyzes current data on macroamylasemia and splenosis, their etiology and diagnostics in particular. Case Report
Authors presented their own clinical observation of a young woman who was diagnosed to have macroamylasemia on the background of
splenosis due to the splenectomy after blunt abdominal injury. Conclusion This is the first time such a combination of macroamylasemia
on the background of splenosis has been described in the literature.

INTRODUCTION

Anamnesis of Disease

Macroamylasemia (MAE) arises due to the enzymatically
active macro-molecular amylase complexes in blood flow.
Large size of these complexes precludes their excretion
by the kidneys and provokes their retention in blood. It’s
proved by the increased amylase activity in blood and
decreased activity of this enzyme in urine [1].

Considers herself a patient for 2-3 years, when the aching
pain in the right hypochondrium emerged after the intake
of fatty, fried foods.

Macroamylase (MA) is represented by large molecules
with molecular weight ranging from 150,000 to 2,000,000
(molecular weight of normal human amylase is equal to
50,000-55,000) [2].
Macroamylase can be the complex of normal serum
amylase with serum proteins or carbohydrates upon
MAE [1]. Upon MAE, amylase in blood is more frequently
bound with such substances as high molecular weight
proteins - particularly, immunoglobulin A and, rarely,
immunoglobulin G [1].
Splenosis is a posttraumatic focal ("nodular") implantation
of splenic tissue, occurring more frequently in the
abdominal cavity [3].
Both states are rare ones, their combination not being
described in the literature.

CASE REPORT

In June 2012, 21 years old woman was directed to the
clinic of internal medicine of Medical University hospital
for more precise diagnosis. At the moment of visit she had
no complaints.
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Examination revealed a slight decrease in hemoglobin
level to 11.7 g/dL (norm 12.0-16.0 g/dL), increase in
platelet level to 366×103/mm3 (norm 180-320×103/mm3),
increased activity of blood amylase to 147.1 U/L (norm
3.6-100.0 U/L).

Re-examination in 3 months revealed IgG antibodies
to CMV and EBV-NA. In July 2011, ultrasound detected
isoechogenic formation 1.96×1.72 cm in size, with smooth,
clear circuits, close to the splenic parenchyma by its
structure, in the projection of bed of the rejected spleen.

In July 2011, spiral CT of abdomen and retroperitoneum
with preliminary per os contrast (Figure 1) showed softtissue formation with clear, irregular circuits 3.6×2.0
cm in size in the projection of bed of the rejected spleen;
rounded soft-tissue formations, with smooth, clear circuits,
up to 0.9-1.3 cm in size were detected parasagittally in
abdomen, under the anterior abdominal wall at the level
of L2-L4. Conclusion: formations in abdomen of abovedescribed localization may appear due to the enlarged
lymph nodes? Remaining slices of the rejected spleen? CT
with intravenous bolus enhancement is recommended in
order to exclude neoplastic genesis.
Anamnesis of Life

Lymphadenopathy has been marked since the age of 4. At
the age of 7 a laparotomy, splenectomy concerning blunt
abdominal injury (fall from a height), traumatic splenic
rupture, intraperitoneal bleeding was performed.
Examination in June 2012

In blood analysis: platelets - 348×103/mm3, amylase - 144.6
U/L, pancreatic amylase - 21.30 U/L (norm 13.0-53.0 U/L),
lipase - 28.60 U/L (norm 0.0-60.0 U/L).
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distance of up to 2.0 cm apart from each other, hypoechoic,
with a smooth circuit, homogeneous structure, upon
energy mapping at the "noise" border - with single loci
of blood flow, moderately movable during instrumental
palpation, movable upon respiratory excursion. Kidneys,
adrenal glands - without visible pathological changes.

Figure 1: Spiral CT of abdomen and retroperitoneum with preliminary
per os contrast. Rounded soft-tissue formations are detected
parasagittally in abdomen, under the anterior abdominal wall at the level
of L2-L4 (splenosis?).

Urine α-amylase - 60.10 U/L (norm 0.0-460.0 U/L).

Viral markers: anti-CMV of IgG class- 24.2 U/ml (norm <3.0
U/ml), antibodies of IgG class to nuclear AG EBV-NA - 57.8
U/ml (norm <3.0 U/ml), DNA EBV in blood - found (++).

Antibodies to toxoplasma of IgM class - not found, class
IgG - 3.2 IU/ml (norm <10 IU/ml), DNA of toxoplasma not found. Antibodies of IgG class to toxocara, to antigens
of Trichinella, to antigens of Opisthorchis, to antigens of
Echinococcus - not found.

Submandibular and parotid salivary glands on the left
and right are uniformly increased in volume, including
retroauricular portion. Thickened capsule, parenchyma
- inhomogeneous, with slightly increased echogenicity,
lobed, with minor linear echo-positive inclusions. No focal
changes in the parenchyma. Excretory ducts are visualized
without evidence of sialolithiasis and dilatation. Relative
dilatation of outlet veins. Upon EC - vascularization closer
to the increased one. Tumor formations - not detected.
Near the left angle of the mandible - a single lymph node
1.6×0.8 cm with a smooth circuit and relative violation
of differentiation of cortex medulla (echo-signs of
lymphadenitis). Other groups of lymph nodes - within the
normal range.
Multislice CT of the abdomen, retroperitoneum with
intravenous bolus enhancement: liver - diffusely enlarged,
with smooth, clear contours, homogeneous structure,
additional formations and foci of pathological density are
not visualized in it. Size of the pancreas is not changed,
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HIV-test - negative.

Tumor markers: CA 19-9, CA 125 - within the normal range.
Ig A, M, G levels in the blood serum - within the normal
range.

Ultrasound diagnostics (Figure 2а, b): no free fluid in the
abdominal cavity and pleural sinuses. Liver: total size (left
and right lobe) - not increased, smooth circuit, capsule
is not thickened, no signs of hepatoomentopexy, total
echogenicity - normal, no focal changes. Portal vein - 0.9
cm in diameter, blood velocity 24.0-30.0 cm/s, hepatopetal
undulating blood flow. Hepatic artery: blood velocity - to
80.0 cm/s, low-resistant type of blood flow. Induration
of the round ligament of the liver with the presence
of effect of distal attenuation from it, without signs of
recanalization. Gall bladder - common anatomical location,
form, circuit, volume; wall - not thickened. Choledochus 0.3 cm in diameter. No concrements. Pancreas - no liquid
collectors in the projection of omental bursa, total volume
is not increased, smooth circuit, echogenicity is slightly
increased, in the projection of the cervix - body not dilated
Wirsung’s duct is visualized (0.2 cm in diameter). Spleen
- rejected. Closer to the anterior abdominal wall, near
the border of the parietal peritoneum - 3 solid rounded
formations, transversely located in the epigastrium, at the
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Figure 2a, b: Ultrasound diagnostics of the organs of abdominal cavity. Closer to
the anterior abdominal wall, near the border of the parietal peritoneum - 3 solid
rounded hypoechoic formations, transversely located in the epigastrium, with
smooth circuits, homogeneous structure.
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homogeneous structure, additional formations are not
found. Rounded formation with a homogeneous structure,
clear and smooth contours of 2.1 cm in diameter (probably,
additional slice) is detected in the bed of the rejected
spleen. Adrenal glands are of normal shape, size, structure,
without any additional formations. Kidneys are of normal
shape, size, position, without any additional formations.
Cavity systems are not expanded, concrements are not
visualized. Vascular pedicles of the kidneys - without
changes. The ureters are not dilated. In the abdominal
cavity, directly under the anterior abdominal wall, 1.04.0 cm above the navel - 4 rounded formations of 1.1-1.6
cm in diameter; their size, number and structure have not
changed substantially in comparison with the previous
examination on July 27, 2011. Soft-tissue formation
with rather clear, smooth circuits of 2.7×2.1 cm in size
is detected in the abdomen, under the right lobe of the
liver. Above-described formations moderately uniformly
accumulate contrast agent. Lymph nodes in the abdomen
and retroperitoneum are not increased. In the parametrial
tissue on the left - single lymph nodes thickened up to
0.9 cm in diameter. No destructive changes in the bone
structures at the level of examination.
Conclusion: nodular formations in the abdominal cavity
without clear organ accessory, the nature of which is not
fully understood currently. Additional slice of spleen.
Diffuse changes in the liver.
Consultation of Surgeon

Formations require differentiation between lymphoid,
neoplastic or another process and ectopic splenic
parenchyma.
Considering normal activity of blood P-isoamylase upon
increased index of blood α-amylase, we concluded that the
increase in the latter was due to S-isoamylase. This made
us to consult a dentist.
Consultation of dentist: no data on the presence of
inflammatory and neoplastic diseases in the maxillofacial
area and oral cavity. Lymph nodes are enlarged, painless,
of normal consistency. Treatment is not required.
Consultation of Infectionist

Taking into account anamnesis, data of laboratory and
instrumental examination, formations detected in the
abdominal cavity are not associated with toxocariasis or
echinococcosis. EBV-infection, stage of persistence. It’s
recommended to repeat CT in 3-6 months. Hemogram
monitoring.
Consultation of Hematologist

Present rounded formations under the anterior abdominal
wall have not grown for one year (according to CT).
However, determining their nature is possible only after
a biopsy of formations (if possible - puncture one). It’s
necessary to conduct a testing for viral infections, urine
inoculation of flora. Absolute norm in the peripheral
blood (occasionally eosinophilia). DNA EBV in blood (++),
antibodies of IgG class to nuclear antigen EBV and CMV

are detected in the patient. Treatment by virucide 500
mg 2 times a day for 14 days, then 500 mg for 7 days is
prescribed. Re-examination of DNA EBV after 2 months of
therapy.
Consultation of Oncologist

No data confirming the fact of malignant character of
formations in abdominal cavity. More likely, they are not
tumors at all.
Puncture biopsy of formation in the abdominal cavity:
splenic tissue in the biopsy material.
Cam/Ccr ratio: 0.6% (norm 1‒4%).

Precipitation of blood amylase activity by PEG 6000 is
performed. Precipitation of 87% of amylase activity is
detected (norm - up to 73%)
Considering the steady increase in indices of blood
α-amylase upon normal activity of urine α-amylase and
blood lipase, reduction of Cam/Ccr ratio, increased results
of precipitation of amylase activity by PEG 6000, we’ve
already diagnosed MAE in the step II of the algorithm by J.
E. Berk (1995) [1].

Clinical Diagnosis: MAE. EBV-infection, stage of persistence.
Splenosis.
Recommendations: observation (1 ultrasound diagnostics
in a half a year).

DISCUSSION

The fact that MA usually represents amylaseimmunoglobulin complex formed by the reaction of
‘antigen-antibody’ is proved by detection of this complex
upon various autoimmune diseases and diseases
accompanied with malabsorption: celiac disease [4],
systemic lupus erythematosus [5], rheumatoid arthritis
[6], as well as AIDS [7], and other infections [8]. There
are cases of MAE in pregnant women [9], healthy children
and children with frequent episodes of acute respiratory
diseases [10]. MAE can occur upon various diseases
which are based on the inflammatory process, e.g. acute
appendicitis [11].
MA complexes can be formed in the presence of abnormal
proteins in blood connected with amylase, e.g. upon
multiple myeloma, myeloid leukemia [12]. MAE can be
combined with the presence of other macroenzymes in
blood [13-15].

Rate of MAE is not studied thoroughly, as special identifying
researches were not conducted. Published fragmentary
information is presented in Table 1.

We did not find any description of the clinical observations
of MAE combined with splenosis in the literature. In this
regard, the following clinical case, in our opinion, seems to
be rather interesting.
Descriptions of the ectopic spleen and splenosis are
extremely rare ones in the modern literature. Role of
these states is not sufficiently studied from the clinical and
morphofunctional points of view.
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Table 1. MAE rate, (J. E. Berk, 1995 [1]).
Year

Author

Randomly Chosen
Patients

Diabetes

Healthy Persons
Adults

1972 D. Barrows et al. [27]
1974 A. Helfat et al. [28]
1980 D. C. Klonoff [29]

1983 T. Koda et al. [30]

9/440
14/1,404

1/251

2/120

Amylase of Normal
Serum

Hyperamylasemia

9/923

8/313

Children
0/200

1984 C. A. Isham et al. [31]

3/66

1985 C. E. L. Boyle et al. [32]

2/74

1986 R. W. Forsman [33]

1988 A. L. Warshaw et al. [34]
1989 A. Van Deun et al. [35]
TOTAL

2/9

278/2,990
7/117
5/161

23/1,844

2/120

1/251

0/200

9/923

305/3,640

(1.2%)

(1.7%)

(0.4%)

(0.0%)

(1.0%)

(8.4%)

Splenosis is more often localized in the parietal and
visceral peritoneum, as a fragment of splenic tissue in the
bed of a remote organ, as well as in the retroperitoneal
space and in the extra-abdominal one - in the pleural
cavity, pericardium, and postoperative scar and even in
the meninges [16, 17, 18, 19, 20]. The rate of posttraumatic
splenosis makes up to 67% after open splenectomy [21]
and to 80% after laparoscopic one [22]. Purposeful
autotransplantation of splenic tissue is one of the splenosis
variants used to prevent postsplenectomy syndrome, the
effectiveness of which is so far under discussion [23].
Unlike accessory spleen, splenosis is being developed due
to destruction of the splenic pulp with its dissemination.
In some cases this can lead to septic complications such as
necrosis, abscess formation, and bleeding upon traumatic
injury. Both upon the accessory spleen and upon splenosis
there’s a need to differentiate them from tumors of the
abdominal cavity with high-tech methods of research,
but publications of clinical observations of these states in
the literature are single. Ultrasonography does not have
quite high sensitivity - up to 68% [24]. Scintigraphy with
labeled red blood cells has better sensitivity. This method
also gives a possibility to estimate the functional activity of
residual foci of splenic tissue after splenectomy [25].
Considering the inaccessibility of radionuclide diagnostic
method, ultrasound and laparoscopy remain the
main methods of detection of splenosis, which can be
supplemented by CT and magnetic resonance tomography
for the differential diagnostics of tumors of the abdominal
cavity. Studying the morphofunctional state of accessory
spleen confirms that it has all the basic structural elements
of the main spleen and produces all its functions.
It is hard to estimate the pathogenetic correlation
between MAE and splenosis, as both states are not
studied well. Splenectomy is known to cause the
immunodeficiency; therefore patients should receive the
pneumococcal conjugate vaccine (Prevnar), Hib vaccine,
and the meningococcal vaccine. An increase in blood
leukocytes can occur following a splenectomy. The postsplenectomy platelet count may rise to abnormally high
levels (thrombocytosis), leading to an increased risk of

potentially fatal clot formation [26]. Our patient does not
have leukocytosis, and platelets level in the blood is only
slightly increased. It is probably connected exactly with
splenosis. Ectopic splenic tissue is likely to partially take
over the function of the rejected spleen. Splenectomy may
have contributed to the developing persistence of EBVinfection in the patient.
Although MAE may be caused by the binding of α-amylase
with immunoglobulins or atypical proteins, Ig G, A, M levels
in the patients’ blood serum are within the normal range.
It can be assumed that the MA formation is caused by
low-intensity inflammatory process (persistence of EBVinfection). However, all this is suggestions. Combination of
MAE and splenosis in patient may be coincidental. Clinical
observation without active treatment actions seems to be
the most rational approach in this case.

Clinical significance of our study is that doctors
should consider the MAE possibility in patients with
asymptomatic increased α-amylase levels in the blood,
as well as the probability of splenosis in patients who
underwent splenectomy, with ambiguous voluminous
formations mainly in the abdominal cavity, i.e. in patients
after splenectomy attention should be paid not only to the
state of immunity, peripheral blood indices, but also to the
ultrasound and CT results with their correct interpretation.
In conclusion, it should be pointed out that the awareness
of doctors on MAE and variants of splenic ectopy gives a
chance in cases, being accidental discovery, to prevent
unnecessary examinations and surgical interventions.

Conflict of Interest
The authors state no conflict of interest.
REFERENCES
1. Berk JE. Macroamylasemia. In: Haubrich WS, Schaffner F, Berk JE.
Bockus gastroenterology. (5th edition) Philadelphia: WB Saunders. 1995;
4:2851-60.
2. Levitt MD, Duane WC, Cooperband SR. Study of macroamylase
complexes. J Lab Clin Med. 1972; 80:414-22. [PMID: 4626678]

JOP. Journal of the Pancreas - http://www.serena.unina.it/index.php/jop - Vol. 15 No. 4 – July 2014. [ISSN 1590-8577]

397

JOP. J Pancreas (Online) 2014 July 28; 15(4):395-398

3. Buchbinder JH, Lipkoff CJ. Splenosis: multiple peritoneal splenic
implants following abdominal injury. Surgery. 1939; 6:927-40.

4. Depsames R, Fireman Z, Niv E, Kopelman Y. Macroamylasemia as
the first manifestation of celiac disease. Case Rep Gastroenterol. 2008;
2(2):196-8. [PMID: 21490887]

5. Goto H, Wakui H, Komatsuda A, Imai H, Miura AB, Fujita K.
Simultaneous macroamylasemia and macrolipasemia in a patient
with systemic lupus erythematosus in remission. Intern Med. 2000;
39(12):1115-8. [PMID: 11197804]
6. Aoki A, Hagiwara E, Atsumi Y, Shirai A, Igarashi T, Narita M, Matsunaga
K, et al. A case report of macroamylasemia with rheumatoid arthritis.
Ryumachi. 1989; 29:207-12. [PMID: 2479109]
7. Eleccion CB, Hathaway AA. Macroamylasemia in HIV infection. Tex
Med. 1998; 94(12):77-9. [PMID: 9854422]
8. Matsuzawa K, Tsukaguchi K, Okamura H, Kasahara R, Tamura M,
Kimura H. A case of lung infection due to Mycobacterium abscessus (M.
abscessus) complicated with primary macroamylasemia. Nihon Kokyuki
Gakkai Zasshi. 2004; 42(6):519-22. [PMID: 15228140]

9. Headley AJ, Blechman AN. Diagnosis of macroamylasemia in a
pregnant patient. J Natl Med Assoc. 2008; 100(11):1359-61. [PMID:
19024234]

10. Herrero-Morín JD, Calvo Gómez-Rodulfo A, García López E, Fernández
González N, Rodríguez García G, González Rodríguez F. Macroamylasemia
in paediatrics. An Pediatr (Barc). 2008; 69(1):96-8. [PMID: 18620689]
11. Um JW, Kim KH, Kang MS, Choe JH, Bae JW, Hong YS, Suh SO, et al.
Macroamylasemia in a patient with acute appendicitis: a case report. J
Korean Med Sci. 1999; 14(6):679-81. [PMID: 10642949]
12. Machida T, Shizuka R, Yabe S, Kobayashi Y, Yomoda S, Sawamura
M, Murakami M. Identification of amylase-binding monoclonal
immunoglobulins in multiple myeloma associated with macroamylasemia.
Leuk Lymphoma. 2012; 53(11):2293-5. [PMID: 22475275]

13. Cho SY, Lee A, Lee HJ, Suh JT. Overlapping presence of macroamylasemia
and hyperamylasemia in acute pancreatitis. Korean J Lab Med. 2011;
31(2):98-100. [PMID: 21474984]

14. Gallucci F, Madrid E, Esposito P, Uomo G. Association of
macroamylasemia and type I macro-creatine kinasemia. A case report.
JOP 2007; 8(5):605-8. [PMID: 17873467]
15. Gullo L, Pezzilli R, Tomassetti P. Unusual association of
macroamylasemia and hyperlipasemia: report of two cases. Am J
Gastroenterol. 1996; 91(11):2441-2. [PMID: 8931441]
16. Deutsch JC, Sandhu IS, Lawrence SP. Splenosis presenting as an
ulcerated gastric mass: endoscopic and endoscopic ultrasonographic
imaging. J Clin Gastroenterol. 1999; 28:266-7. [PMID: 10192620]

17. Morohoshi T, Hamamoto T, Kunimura T, Yoshida E, Kanda M, Funo K,
Nagayama T, et al. Epidermoid cyst derived from an accessory spleen in
the pancreas. A case report with literature survey. Acta Pathol Jpn. 1991;
41:916-21. [PMID: 1785350]

18. Hardin VM, Morgan ME. Thoracic splenosis. Clin Nucl Med. 1994;
19(5):438-40. [PMID: 8039320]
19. Ovnatanian KT. Splenosis of the pericardium. Surg Herald. 1966;
97:59-62.

20. Koleski FC1, Turk TM, Ouwenga M, Herrell SD, Borge MA, Albala
DM. Splenosis as a cause of testicular pain: laparoscopic management J
Endourol. 1999; 13(5):373-5. [PMID: 10446800]
21. Kiroff GK, Mangos A, Cohen R, Chatterton BE, Jamieson GG. Splenic
regeneration following splenectomy for traumatic rupture. Aust N Z J
Surg. 1983; 53(5):431-4. [PMID: 6579952]
22. Kumar RJ, Borzi PA. Splenosis in a port site after laparoscopic
splenectomy. Surg Endosc. 2001; 15(4):413-4. [PMID: 11395829]

23. Timerbulatov VM, Fayazov RR, Khasanov AG, Timerbulatov MV,
Urazbakhtin IM. Surgery of abdominal injuries. Moscow: MEDpressinform. 2005.
24. Normand JP, Rioux M, Dumont M, Bouchard G, Letourneau L. Thoracic
splenosis after blunt trauma: frequency and imaging findings. AJR Am J
Roentgenol. 1993; 161(4):739-41. [PMID: 8372748]
25. Popov MV, Galeev YM. Splenic scintigraphy. In: Lishmanova YB,
Chernova VI. Radionuclide diagnosis for practitioners: a guide. Tomsk:
STT. 2004:262-78.

26. Working Party of the British Committee for Standards in Haematology
Clinical Haematology Task Force. Guidelines for the prevention and
treatment of infection in patients with an absent or dysfunctional spleen.
BMJ. 1996; 312(7028):430-34.

27. Barrows D, Berk JE, Fridhandler L. Macroamylasemia survey of
prevalence in a mixed population. N Engl J Med. 1972; 286:1352. [PMID:
5027389]
28. Helfat A, Berk JE, Fridhandler L. The prevalence of macroamylasemia.
Further study. Am J Gastroenterol 1974; 62:54-8. [PMID: 4855007]

29. Klonoff DC. Macroamylasemia and other immunoglobulin-complexed
enzyme disorders. West J Med. 1980; 133:392-407. [PMID: 6162278]
30. Koda T, Kuratsune H, Kurahori T. A simplified method for detecting
macroamylasemia by measuring serum amylase activity at different
reaction temperatures. Gastroenterol Jpn. 1983; 18:216-22. [PMID:
6192035]

31. Isham CA, Ridgeway NA, Hedrick R, Cate JC 4th. Screening for
macroamylase in a community hospital. Clin Chem. 1984; 30:741-2.
[PMID: 6201303]
32. Boyle CEL, Fraser CG. Macroamylasemia: how common is it? Br Med J.
1985; 291:1389. [PMID: 2415205]
33. Forsman RW. Macroamylase: prevalence, distribution of age, sex,
amylase activity, and electrophoretic mobility. Clin Biochem. 1986;
19:250-3. [PMID: 2428542]

34. Warshaw AL, Hawboldt MM. Puzzling persistent hyperamylasemia,
probably neither pancreatic nor pathologic. Am J Surg. 1988; 155:433-56.
[PMID: 2449825]
35. Van Deun A, Cobbaert C, Van Orshoven A, Claeys G, Lissens W.
Comparison of some recent methods for the differentiation of elevated
serum amylase and the detection of macroamylasemia. Ann Clin Biochem.
1989; 26:422-26. [PMID: 2479317]

JOP. Journal of the Pancreas - http://www.serena.unina.it/index.php/jop - Vol. 15 No. 4 – July 2014. [ISSN 1590-8577]

398

