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 Patient: Female, 49-year-old
 Final Diagnosis: Clotting disorder • factor XI deficit
 Symptoms: Clotting disorder
 Clinical Procedure: —
 Specialty: Surgery

 Objective: Congenital defects/diseases
 Background: Bariatric surgery (BS) has a lower percentage of complications than other abdominal surgeries. Hemorrhage 

in one of the most common complications and can be life-threatening. Hereditary factor XI (FXI) deficiency is 
a coagulation disorder that can result in excessive bleeding requiring intervention to restore hemostasis.

  Risks over benefits in patients with morbid obesity with BS indication, as well as those with FXI deficiency, should 
be carefully evaluated. This article reports the case of an obese woman with FXI deficiency  undergoing SG.

 Case Report: A 49-year-old woman with a BMI of 51 kg/m2 was diagnosed as having severe FXI deficiency during preoper-
ative exams prior to bariatric surgery. Virus-inactivated homo-group plasma 10 ml/kg infusion was adminis-
trated 1 h before surgery, during the entire procedure, and continuing until postoperative day (POD) 4. A very 
low-calorie ketogenic diet (VLCKD) was proposed to the patient 4 weeks before surgery. Laparoscopic sleeve 
gastrectomy was performed with staple-line reinforcement by oversewing the seromuscular layer using con-
tinuous suture. Subcutaneous enoxaparin 4000 U.I. was administered from POD 1 until POD 25 to prevent any 
thromboembolic event. The patient was discharged on POD 5 in good clinical condition.

 Conclusions: Risks of bleeding and\or thromboembolic events before or after BS are increased in patient with FXI deficien-
cy. Bariatric surgery in these patients is safe in experienced BS centers, and the risks associated with the obe-
sity seem to exceed those of the coagulopathy and surgery. Careful preoperative counseling, extensive hema-
tological checks, and meticulous surgery are essential to reduce BS risks. Sleeve gastrectomy oversewing the 
stapler line seems a reasonable choice.
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Introduction

Bariatric surgery (BS) is a safe and effective long-term treat-
ment for severe obesity that results in long-term weight loss 
and improvement and remission of obesity-related comorbid 
conditions [1].

Bariatric surgery has fewer complications than other abdomi-
nal surgeries. Hemorrhage in one of the complications that can 
be life-threatening, occurring in 1.3-1.7% of bariatric surger-
ies and being more common in gastric bypass than in sleeve 
gastrectomy (SG) and gastric banding [2]. Hemorrhagic com-
plications are usually the result of bleeding along the staple 
line. However, there are other sources of bleeding, typical of 
BS: the omentum is thicker than usual, often friable and in-
flamed; the abdominal wall is deep and the abdominal cavi-
ty more difficult to access; and for a SG, all the short gastric 
vessels are divided after coagulation [3].

Despite this recognizable risk of bleeding, thromboembolic com-
plications too continue to be a significative cause of morbidity and 
mortality after BS [4]. To avoid this risk, the ASMBS guidelines 
suggests thromboprophylaxis, including unfractionated heparin 
or low-molecular-weight heparin (LMWH), for all patients after BS 
[5], to be continued for 15 days after surgery, as recommended 
by the society for Enhanced Recovery After Surgery (ERAS) [6].

Hereditary FXI deficiency is a coagulation disorder that can 
result in excessive bleeding requiring intervention to restore 
hemostasis. It has a variable bleeding phenotype despite the 
presence of very low levels, and it can be identified by exces-
sive bleeding in association with injury, trauma or surgery, or 
during routine pre-surgical laboratory evaluation [7,8].

Clinical symptoms include bleeding provoked by a surgical he-
mostatic challenge, postinjury, epistaxis, and heavy menstru-
al bleeding. Unprovoked bleeding episodes that are frequent-
ly seen in patients with severe deficiency of Factors VIII or X, 
such as hemarthroses, muscle bleeds, or soft-tissue bleeds, are 
not frequently observed in severe FXI deficiency [9].

This article reports the case of a woman with FXI deficiency un-
dergoing SG. Clinical indications, perioperative management, 
and outcomes are discussed.

Case Report

A 49-year-old woman with a BMI of 51 kg/m2 (weight: 128 
kg, height: 1.58 m), consulted our obesity outpatient clinic 
to explore the possibility of having BS. She had never under-
gone surgery before. She had no history of increased bleeding 
from the gums or trivial trauma, nor episodes of nosebleeds.

After evaluating her medical history and eating habits, lapa-
roscopic SG was planned. She underwent preoperative exams, 
including electrocardiogram, chest X-ray, thyroid function tests, 
lung function tests, sleep study, esophago-gastro-duodenos-
copy, and abdominal ultrasound.

The laboratory parameters were within the normal range; rou-
tine tests to evaluate hemostasis revealed normal prothrombin 
time (PT ratio 1.2) and a prolongation of activated partial throm-
boplastin time (APTT ratio: 2.57); and severe FXI deficiency (9%) 
was identified. Other coagulation factors (including Factors IX, 
X, and XII) were within normal ranges. Therefore, she was re-
ferred to the Hemophilia Unit for diagnostic investigation. She 
underwent bleeding time and clotting time tests, resulting in 
16-min clotting time (prolonged clotting time) and a bleeding 
time of 12 min (prolonged bleeding time). The hematological 
consultation did not contraindicated surgery, but she was pre-
scribed a virus-inactivated homo-group plasma 10 ml/kg to be 
given in infusion 1 h before surgery and continued during the 
entire procedure and until the POD 4. A modest weight loss 
of 5-10% in the immediate preoperative period was suggest-
ed to reduce the risk of complications. A very low-calorie ke-
togenic diet (VLCKD) was proposed to the patient 4 weeks be-
fore surgery and she lost 14 kg (BMI 45 kg/m2, weight 114 kg).

Before surgery, she wore TED compression stockings. 
Preoperative optimization was done with proton pump inhib-
itor 40 mg, Cefazolin 2 g, and starting intravenous plasma in-
fusion from 1 h before starting the procedure (total amount, 
1.1140 L). Approximately 500-700 mL of Ringer’s lactate were 
given intravenously during the procedure, with boluses given 
depending on intraoperative vital signs [10] (Table 1).

Laparoscopic sleeve gastrectomy was performed under gener-
al anesthesia, with the patient in a supine position (Video 1): 
a pneumoperitoneum of 14 mmHg induced through Veress’ 
needle in Palmer’s point was maintained throughout the en-
tire procedure to allow optimal surgical exposure without sig-
nificant modifications of hemodynamics. The operation was 
carried out using 4 operative trocars: one 12-mm port each 
in the right and left flank, one 5-mm port below the xyphoid, 
and one below the 12-mm port in the left flank. A camera was 
inserted in the 12-mm port in the epigastrium. Commencing 
5 cm from pylorus, all the short gastric vessels were divided us-
ing advanced bipolar energy. The stomach was stapled over a 
calibrating bougie (38F) from the port at the right upper quad-
rant. Traction from the left trocar was important to clear the 
fundus from the gastric tube. Staple-line reinforcement was 
done by oversewing the seromuscular layer using 3/0 continu-
ous barbed suture. The hemostasis was further ensured by bi-
polar electrocoagulation. Methylene blue test at the end of the 
procedure confirmed no signs of leaks nor stenosis. The tran-
sected stomach was removed via the port on the left flank. In 
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all the 10-mm ports, the abdominal fascia was sutured using 
absorbable sutures. Skin incisions were approximated using 
monofilament. The operative time was 67 min and intraop-
erative blood loss was scant; nevertheless, 1 g\L of hemoglo-
bin was lost in the first postoperative day and remained sta-
ble throughout the 5 days of her hospital stay.

The postoperative course was uneventful. The patient re-
mained stable, with her intravenous plasma infusion for the 

entire in-hospital recovery, as prescribed; full blood count and 
hemostasis tests were checked twice and before discharge. 
Subcutaneous enoxaparin 4000 U.I. was administered from 
POD 1 until POD 25 to prevent thromboembolic events. She 
did well, without postoperative nausea or vomiting, and was 
able to tolerate clear fluids from POD 1. Pain control was guar-
anteed using paracetamol 1 g 3 times a day. She was dis-
charged on POD 5 in good clinical condition, with instructions 
to change food consistency gradually and progressively, from 
clear fluids to creamy foods and then to solid chewable items 
over a period of 2-4 weeks. She was told to stop wearing TED 
stockings, and mobility and exercise were also recommend-
ed. Routine daily multivitamin and mineral supplementation 
were prescribed, as usual.

One month after discharge, she had lost 14 kg and her BMI fell 
40.16 kg/m2. No hematological complications, such as bruises 
or petechiae were recorded. The patient stopped taking enoxa-
parin 21 days after discharge. After 3 months, she had lost 19 
kg and her BMI was 32.53 kg/m2.

Discussion

Excessive body weight has adverse effects on cardiovascular, 
respiratory, and musculoskeletal systems; it also affects the 
metabolism of both non-hemophilic and hemophilic patients. 
Bariatric surgery in patients with FX1 deficiency is not contrain-
dicated and patients with this condition should not be discour-
aged to undergo BS, because their obesity is the most morbid 
of the 2 conditions; furthermore, there are limited data on BS 
in patients with clotting disorders. One patient with hemophil-
ia A underwent a successful SG [11], and 1 had a one-anasto-
mosis gastric bypass (OAGB) [12]. Davulcu et al reported SG 
performed in a patient with severe hemophilia A who under-
went re-operation on POD 1 because of hemoperitoneum [13].

There is only 1 other report of BS in a patient with FXI defi-
ciency: a 40-year-old woman with a severe FXI deficiency who 
died from a stroke due to bilateral internal carotid arteries oc-
clusion after GB for morbid obesity. However, this stroke was 

Before surgery Clear liquid diet until 2 h before surgery

NPO from 2 h before surgery

Virus-inactivated homo-group plasma 10 ml/kg from 1 h before surgery

On arrival 0.9% normal saline 1 L IV

TED stockings

Proton pump inhibitor 40 mg

Cefazolin 2 g

Table 1. Preoperative orders.

Video 1.  The video shows the procedure described in the 
article: sleeve gastrectomy with staple line oversewing. 
Pneumoperitoneum was performed with a Veress 
needle in the Palmer’s point. Four-trocar technique 
was used. The procedure started by division of 
gastroepiploic vessels starting until 5 cm from the 
pylorus. Dissection continued toward the gastric fundus 
with division of short gastric vessels until visualization 
of the left crus of the diaphragm. A calibrating bougie 
(38F) was placed. A linear stapler was placed from 
the trocar at the right upper quadrant. Traction from 
the left trocar is important to clear the fundus from 
the gastric tube. Staple-line reinforcement is done by 
oversewing using continuous V-Loc 3/0 taking only 
the serosal layer. The methylene blue test was done. 
Hemostasis was achieved by bipolar electrocoagulation. 
The transected stomach was removed via a port on the 
left flank.
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probably secondary to a pulmonary embolism with a paradoxical 
embolism through a previously unknown foramen ovale [14].

FXI deficiency presents distinct difficulties in management. The 
limited evidence of an association between FXI levels and the 
bleeding manifestation hinders the ability to predict bleeding 
results. Individuals with severe deficiency have only a mild 
bleeding tendency, which is typically provoked by surgery, but 
the risk of bleeding is not restricted to individuals with severe 
deficiency, and the bleeding tendency varies among individu-
als with similar factor XI levels [15]. This makes preoperative 
assessment of bleeding risk very challenging, especially in pa-
tients who have never undergone surgery before.

Preoperative hematological counseling is essential to ade-
quate clotting factor adjustment to avoid bleeding complica-
tions and excessive FXI consumption [16].

In fact, the heightened risk of thrombosis and fluid overload 
in obese patients adds complexity to perioperative hemostat-
ic management. Since FXI concentrates are not readily avail-
able, it becomes necessary to resort to FFP infusions, typically 
at a rate of 10-20 mL/kg, to supplement FXI during the peri-
operative period [17]. This, however, raises concerns regard-
ing the increased risk of thrombosis and volume overload, as 
administering large volumes of FFP is a significant contribu-
tor to circulatory overload. In major surgery in these patients, 
comprehensive FXI replacement and substantial plasma vol-
umes may be required, which in turn pose a notable risk. To 
mitigate this risk, therapeutic plasma exchange has been used 
as an alternative approach and should be considered as a po-
tentially safer method for correcting the FXI deficiency [18]. 
There are no official guidelines regarding the use of postop-
erative anticoagulants in patients with coagulation disorders. 
Although FXI deficiency offers some antithrombotic protec-
tion, these patients still have indications for anticoagulation 
therapy due to their obesity, which is a severe risk factor. A 
retrospective review by Bravo-Perez et al of 15 patients with 
mild-to-moderate FXI deficiency under anticoagulation ther-
apy recorded 2 mild bleeding episodes in 2 patients, and no 
major or fatal events [19].

Nevertheless, surgical strategies to decrease the risk of intra-
operative and postoperative bleeding are essential. Adequate 
nutritional management is especially important in the preop-
erative phase with the intervention of experienced nutrition-
ists and dieticians. A modest weight loss of 5-10% with VLCD 
in the immediate preoperative period has been suggested to 
facilitate surgery and reduce the risk of complications [20]. 
Furthermore, VLCKD improves surgical outcomes, influencing 
drainage output, postoperative hemoglobin levels, and hos-
pital stay [21].

Regarding the choice of the operation, a retrospective study 
by Zafar et al compared 36 925 patients undergoing GB and 
20 020 patients undergoing SG, showing that patients under-
going GB have 38% higher risk of postoperative bleeding than 
those undergoing SG [22].

Staple line reinforcement (SLR) seems to play a protective role 
on the incidence of post- operative hemorrhage. Different tech-
niques for SLR have been described: Suture oversewn (SR) in-
cludes full-thickness-suturing invagination of the staple line 
with continuous seromuscular sutures. It seems to be associ-
ated with a reduced risk of postoperative bleeding, staple line 
leaks, and overall complications without significant differenc-
es in sleeve stricture, surgical site infections, risk of re-opera-
tion, and 30-day mortality [23,24].

Conclusions

Bariatric surgery in patient with FXI deficiency is safe in ex-
perienced BS centers, and the risks of obesity seem to over-
weight those of the coagulopathy and surgery. Prehabilitation 
is particularly important in these patients and hematological 
counseling is essential, since preventive treatments are avail-
able. SG seems to be the operation of choice. Suture over-
sewn seems a reasonable means to reduce the risk of bleed-
ing from the staple line.
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