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SUMMARY

Bleeding is a common complication after lower gastrointestinal surgery, and cases due to coagulation
dysfunction are rare. The current authors encountered a 54-year-old Chinese man with refractory
bleeding after endoscopic rectal polypectomy, and multiple endoscopic and surgical interventions
failed to control that bleeding. An APTT mixing test could not be corrected and there was no
evidence of autoimmune-related disease, so the presence of nonspecific antibodies was considered.
After empiric therapy with a cyclophosphamide and glucocorticoid, APTT was corrected and
gastrointestinal bleeding stopped. Based on laboratory results and therapeutic results, the patient was
ultimately diagnosed with prolonged APTT induced by monoclonal gammopathy of undetermined
significance (MGUS). MGUS and coagulopathy characterized by a prolonged APTT has rarely been
reported. Here, studies noting elevated monoclonal immunoglobulins and coagulopathy have been
reviewed. If a prolonged APTT of undetermined significance cannot be corrected with an APTT
mixing test and if autoimmune-related factors are excluded, then plasma cell-related diseases such

as MGUS need to be considered.

Keywords

Lower gastrointestinal bleeding (LGIB) occurs in the
small intestine, colon, or anorectum and accounts for
30 to 40% of gastrointestinal bleeding. Its incidence
is approximately 33-87 per 100,000 (/,2). Endoscopic
colorectal polypectomy is a routine clinical procedure,
and bleeding is the most common postoperative
complication. The incidence of bleeding after endoscopic
polypectomy has been reported to be approximately
1-6% (3). Reported here is a case of post-polypectomy
bleeding, and that bleeding recurred after multiple
endoscopic and surgical interventions. Based on a
multidisciplinary discussion, an APTT correction test
could not be corrected, and there was no evidence of
autoimmune-related disease. Relevant tests revealed the
presence of nonspecific antibodies. After empiric therapy
with a cyclophosphamide and glucocorticoid, APTT
returned to normal and bleeding stopped. Relevant tests
were conducted and the patient was ultimately diagnosed
with monoclonal gammopathy of undetermined
significance (MGUS).

MGUS refers to the clonal proliferation of plasma

lower gastrointestinal bleeding, postoperative bleeding, abnormal coagulation mechanism, MGUS

cells or B cells to secrete monoclonal immunoglobulins
(4), and it is characterized by the presence of serum
M-protein less than 3 g/dL, bone marrow (BM) clonal
plasma cells less than 10%, an absence of myeloma-
defining events or amyloidosis, and end-organ damage
(5). A study has found that almost all patients with
multiple myeloma (MM) suffered from MGUS before
the onset of the disease (6,7). Other patients with MGUS
may develop Waldenstrom macroglobulinemia, light
chain amyloidosis, or related disorders (8). Although
prolonged PT can occur in patients with MGUS,
prolonged APTT occurs in only a few cases (9).
Moreover, cases involving postoperative bleeding are
rarer and harder to diagnose. The current case may offer
clinicians insight into this condition.

Clinical manifestations: A 55-year-old male visited
a local hospital for gastroscopy and rectal polypectomy.
A routine examination before gastrointestinal endoscopy
indicated that APTT was 42.4 seconds (24-36 seconds)
and TT was 26.8 seconds (14-21 seconds). A slight
abnormality of coagulation was considered as a
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possibility. The patient had a history of health and no
history of abnormal bleeding, no family history of
hemophilia, and no history of von Willebrand disease.
The patient had not received antiplatelet or anticoagulant
therapy. Before the examination was complete,
gastrointestinal endoscopy was performed. Gastroscopy
revealed atrophic gastritis and a gastric angle ulcer.
Colonoscopy revealed a sessile polyp, located about 8 cm
from the margin in the rectum, and 12 flat polyps in the
rectum, with a size of about 0.2 cm % 0.3 cm. Endoscopic
rectal polypectomy and argon ion coagulation were
performed, and the procedures were successful.

On the fourth day after polypectomy, the patient
had multiple dark red loose stools. Endoscopy
revealed multiple blood clots in the rectal lumen and
obvious bleeding. After treatment with endoscopic
clips, bleeding persisted. The patient was treated
with medications. Endoscopic clips were used and
endoscopic electrocoagulation was performed three
times for hemostasis, and the bleeding temporarily
subsided. After 5 days, the patient suddenly had a large
amount of bloody stools again. The patient was urgently
referred to this hospital and treated with somatostatin
and terlipressin to stop the bleeding. A hemostatic clip
was applied with immediate obvious hemostatic effect.
Bleeding recurred, and colonoscopy revealed bleeding
at the polyp wounds and other margins of the polyp
wounds. The hemostatic effect was still significant after
re-hemostasis. When bleeding persisted after repeated
hemostatic treatment (Figure 1A), the possibility of
a vascular malformation was considered. Mesenteric
arteriography and embolization were performed, and an
arteriovenous malformation was considered.

After embolization with gelatin sponge particles,
blood in the stool was still present. Considering the
possibility that a vascular malformation had caused the
bleeding, after several multidisciplinary conferences
the decision was made to perform surgery. The patient
was subsequently transferred to Colorectal Surgery for
laparoscopically assisted low anterior resection with
prophylactic loop ileostomy. Pathology results suggested
that there was an ulcer 3.5 cm % 2.2 cm in size on the
surface of the intestinal mucosa. Microscopy revealed
erosion necrosis of the surface mucosa, inflammatory
exudation and hyperplasia of interstitial small blood
vessels and fibrous tissue, and infiltration of a large
number of acute and chronic inflammatory cells
(Figure 1B). Pathology results revealed no vascular
malformation. However, on the 7th and 10th days after
surgery, the patient suffered from sudden gastrointestinal
bleeding again. Additional colonoscopy revealed
anastomotic oozing, and hemostasis was performed.
Other treatments were provided, including repeated
plasma transfusions, vitamin K supplementation, and
aminocaproic acid hemostasis.

During those treatments, laboratory results indicated
that APTT was prolonged and that von Willebrand
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Figure 1. (A) Colonoscopy images. (B) Removed intestinal tissues
(hematoxylin & eosin staining, medium magnification). (C) Serum
M protein assay. Images of electrophoresis bands of serum protein
and optical density scanning images of electrophoresis bands. (D)
Normal protein electrophoresis. Images of electrophoresis bands of
serum protein and optical density scanning images of electrophoresis
bands. (E) Removed intestinal tissues (Congo red staining, medium
magnification).

factor was normal. An APTT mixing test revealed that
APTT could not be corrected to the normal range, and
coagulation factor XI and XII activity decreased (Table
1). After a multidisciplinary discussion, postoperative
bleeding was deemed to have been caused by abnormal
coagulation. After consultation with an experienced
hematologist, the presence of immediately acting clotting
inhibitors was considered (including heparin, lupus
anticoagulants, or several clotting factor antibodies).
Combined with negative autoimmune results, the
presence of non-specific antibodies resulting in
abnormal coagulation was considered. The patient's TT
was prolonged, and the clotting time was normal after
treatment with protamine. Thus, the presence of heparin
antibodies was excluded. Due to repeated bleeding,
the patient's condition was critical, and hemoglobin
decreased from normal to 61g/L within 1 week.
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Table 1. Basic coagulation profile and coagulation factor activity assay

Items Before disease

After endoscopic hemostasis

After surgery  After CTX  Normal range

Basic coagulation profile

PT 13
APTT 42.4 (24-36)
Normal reference APTT NA
APTT 50/50 mixed immediately NA
APTT 50/50 mixed within 2 h NA
Fibrinogen 3.02

Coagulation factor activity assay
Plasma coagulation factor VIII activity assay -
Plasma coagulation factor IX activity assay -
Plasma coagulation factor X activity assay -
Plasma coagulation factor XI activity assay -
Plasma coagulation factor XII activity assay -
Von Willebrand factor -

14.1 14.5 12.2 11-15s

57.1 523 40.1 28-42s

352 31.2 315

46.8 449 36.1

50.8 45.6 38.4

3.42 4.82 2.63 2-4g/L

201 113 NA 60-150%

165 173 NA 60-150%
92 91 NA 70-120%
43 45 114 60-150%
51 43 110 60-150%

231 NA NA 50-160%

PT, prothrombin time. APTT, activated partial thromboplastin time. CTX, cyclophosphamide.

After empiric therapy with a cyclophosphamide and
glucocorticoid, APTT and TT returned to their normal
range, and gastrointestinal bleeding did not recur.

Since the cause of bleeding due to a prolonged
APTT was not clear, the relevant tests were completed.
Immunofixation electrophoresis revealed monoclonal
IgG and light chain A in blood and urine. M protein in
blood was 2.8 g/L. Serum free light chain A was 165.27
mg/L. Serum free light chain k was 10.06 mg/L. The
free light chain ratio A/k was 16.4:1 (Figure 1C and D).
The proportion of plasma cells in bone marrow was
0.5%, and there were no abnormalities in bone marrow
pathology, MM FISH, or flow cytometry. Plain body
bone radiographs revealed no significant abnormalities.
Bone marrow pathology, an abdominal wall skin
biopsy, and the pathology of the removed intestine were
negative for Congo red staining (Figure 1E). Based on
comprehensive clinical data, the patient was diagnosed
with MGUS and a prolonged APTT. At present, the
patient has a normal APTT without bleeding, and factor
XI and XII activity has returned to its normal range.
Elective enterostomy was subsequently performed, and
the patient was followed up. This study was approved by
the ethics committee of the Fujian Medical University
Union Hospital, and informed consent was obtained prior
to this study.

Experience and insights: The patient reported in
this case suffered from refractory bleeding at the site
of rectal polyp resection after colonoscopy due to
slight prolongation of APTT and an absence of medical
attention. After surgery, bleeding continued at the surgical
site. Repeated endoscopic hemostasis was ineffective,
and a vascular malformation was considered, but
postoperative bleeding persisted after surgery. Pathology
revealed no vascular malformation. One week after
surgery, bleeding recurred. A multidisciplinary conference
deemed that postoperative bleeding was not related to
the procedure. Thus, repeated lower gastrointestinal
bleeding was considered to have been mainly related
to coagulopathy. The APTT mixing test suggested the
presence of non-specific antibodies, causing an acquired

coagulation dysfunction. Although the antibodies were
unclear, the patient's condition was critical, and the only
option was to eliminate autoantibodies to anticoagulation
factors through empirical use of immunosuppressive
therapy. Fortunately, the patient's APTT has returned to
the normal range and postoperative bleeding stopped.

Moreover, an examination revealed elevated
monoclonal IgG and lambda light chains, an abnormal
serum free light chain ratio («/A), M protein less than
30g/L, bone marrow (BM) clonal plasma cells less than
10%, and an absence of end-organ damage. Thus, the
patient was diagnosed with low-risk MGUS. Based
on Mayo risk stratification, the International Myeloma
Working Group (IMWG) developed clinical follow-up
guidelines for MGUS patients in 2010, recommending re-
examination of M protein 6 months after initial diagnosis.
According to those guidelines (/0), the current patient
is in the low-risk group and should only be followed up.
Due to repeated bleeding after lower gastrointestinal
surgery and failure to correct the prolonged APTT using
normal plasma, the presence of non-specific antibodies
and reduced factor XI activity was considered. Thus,
empirical therapy with a cyclophosphamide and
glucocorticoid was provided. The APTT returned to
normal, bleeding stopped, and treatment was effective.
Factor XI and XII activity decreased slightly, and those
factors are only slightly correlated with bleeding (9).
Whether M protein was involved in the prolonged APTT
and whether M protein was the direct cause of bleeding
is still uncertain. A handful of studies have suggested that
MGUS is associated with prolonged APTT. McCaughan
et al. reported that a patient with MGUS and detectable
IgG and kappa also had uncorrectable APTT and reduced
factor XI activity (9). However, that patient did not suffer
from obvious bleeding.

Studies have found that patients with MGUS
may develop an acquired bleeding disorder similar to
congenital von Willebrand disease. These patients have
low plasma levels of factor VIII or von Willebrand factor,
and measures to improve hemostasis should be taken to
prevent or treat bleeding. Two patients with MGUS and
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severe recurrence of chronic gastrointestinal bleeding
were treated with long-term IVIg, and their laboratory
results improved and chronic gastrointestinal bleeding
stopped (/7). Monoclonal binding proteins may bind to
von Willebrand factor in the body.

MGUS is a precancerous lesion that may become a
plasma cell disease. For patients with MM, prolonged PT
or prolonged APTT is an independent factor for a poor
prognosis in patients with newly diagnosed MM (/2,13).
Five to 86% of patients with MM have abnormal PT,
and 8.9-69% of patients have abnormal APTT (/4-16).
A study on abnormal coagulation in patients with plasma
cell tumors such as MM and MGUS found that prolonged
PT was more common and that prolonged APTT alone
accounted for less than 1% (/7). Laboratory results can
detect coagulation abnormalities in more than half of
patients with AL amyloidosis, with prolonged APTT
and bleeding. Abnormal deletion of factor X is the most
common cause, which is due to the selective adsorption
of factor X by amyloid fibrils. However, a deficiency
in factor X is not the only cause of bleeding in patients
with AL amyloidosis because vascular wall amyloidosis,
fibrinogen abnormalities, abnormal platelet aggregation,
and deficiencies in other factors including factors II, VII,
IX, and V can lead to bleeding. An acquired coagulation
factor deficiency can be explained by coagulation
factor adsorption by amyloid fibrils, but the specific
pathophysiological mechanism remains unclear (/8). The
current patient was negative for Congo red staining, and
AL amyloidosis was ruled out by pathology.

The pathogenic mechanisms involved in MGUS
are diverse, manifesting as autoantibody activity
against tissue antigens, immune complex formation,
and complement activation (/7). The current patient
required long-term follow-up, and more studies need to
be conducted to examine the correlation between APTT
prolongation and reduced factor XI activity and MGUS
in order to determine the underlying cause of bleeding.

Based on the principles of perioperative management
of hemophilia and the current authors' experience,
alternative therapy is required to treat and prevent
perioperative bleeding in a patient with a coagulation
factor deficiency alone and the absence of specific
or non-specific antibodies. Depending on the type
of surgery, the plasma level of factors needs to be
increased to at least 50-100% of the normal value,
thereby reducing the risk of bleeding. For patients with
specific and non-specific antibodies and an uncorrectable
APTT undergoing elective surgery, the cause needs to
be ascertained, the condition needs to be controlled,
coagulation abnormalities need to be corrected, and
surgery needs to be performed. If emergency surgery is
performed, immunosuppressive drugs can be added as
appropriate via fresh frozen plasma transfusions to reduce
the risk of postoperative bleeding. If routine examinations
fail to identify the cause, further testing for disorders
associated with the clonal proliferation of plasma cells or

B cells should be performed.
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