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Abstract
BACKGROUND 
Neurofibromatosis type 1 (NF-1) is a common autosomal dominant genetic 
disorder. It is characterized by café-au-lait spots and cutaneous neurofibromas. 
Although NF-1 typically involves the skin, nerves, bones, and eyes, vascular 
manifestation in the form of devastating hemorrhage can occur rarely.

CASE SUMMARY 
We present the case of a 47-year-old female with NF-1 who had a ruptured right 
lower limb arterial malformation. She presented with sudden right lower limb 
swelling for two hours and symptoms of hemorrhagic shock on admission. The 
physical examination revealed a right lower limb presenting as elephantiasis and 
visible dark-brown pigmentation over a large area. Computed tomography 
angiography showed right lower limb arteriovenous malformation. Therefore, the 
patient underwent emergency right lower limb digital subtraction angiography 
(DSA) and vascular embolization after blood transfusions. However, after DSA, 
vascular embolization, and repeated blood transfusions, the anemia and right 
lower limb swelling and tenderness did not improve. As a result, the patient 
underwent right lower extremity above-knee amputation. After amputation, the 
patient's hemoglobin level improved significantly without blood transfusion, and 
she was discharged from the hospital after the incision healed. Postoperative 
pathological examination suggested neurogenic tumors. No other complications 
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had occurred 1-year follow-up.

CONCLUSION 
Vascular malformation and rupture are fatal complications of NF-1. Embolization may not provide 
complete relief, the patient might need to undergo neurofibroma resection or amputation.

Key Words: Neurofibromatosis type 1; Vascular malformation; Hemorrhagic shock; Vascular embolization; 
Above-knee amputation; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We present the case of a 47-year-old female with neurofibromatosis type 1 with a rupture of right 
lower limb arterial malformation. She presented with sudden right lower limb swelling for two hours and 
symptoms of hemorrhagic shock on admission. Computed tomography angiography showed right lower 
limb arteriovenous malformation, and the patient underwent emergency vascular embolization. However, 
the patient did not experience any improvement in hemorrhagic shock symptoms. As a result, the patient 
underwent right lower extremity above-knee amputation. After amputation, the patient's hemoglobin level 
improved significantly without blood transfusion, and she was discharged from the hospital after the 
incision healed.

Citation: Shen LP, Jin G, Zhu RT, Jiang HT. Hemorrhagic shock due to ruptured lower limb vascular malformation 
in a neurofibromatosis type 1 patient: A case report. World J Clin Cases 2022; 10(31): 11597-11606
URL: https://www.wjgnet.com/2307-8960/full/v10/i31/11597.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i31.11597

INTRODUCTION
Neurofibromatosis type 1 (NF-1) is a multisystem, autosomal dominant disorder of the peripheral 
nerves affecting nearly 1 in 3000 individuals worldwide[1]. There are a variety of features that charac-
terize NF-1, including neurofibromas, café-au-lait spots, axillary and inguinal freckling, and pigmented 
hamartomas in the iris (Lisch nodules), which represent some of the diagnostic criteria for this disease
[2-5]. Most often, NF-1 is associated with vascular abnormalities in medium to large arteries, such as 
aneurysms and stenoses of the aorta, renal arteries, and mesenteric arteries[6]. The majority of vascular 
lesions occur in people over 50 years[7]. Vascular changes are associated with fibromuscular dysplasia, 
thickening of the tunica intima of vessel walls, and degeneration of smooth muscle tissue[8]. 
Progression of these abnormalities can cause spontaneous arterial rupture, which has the potential to be 
fatal.

In the present report, we describe a case of NF-1 presenting with hemorrhagic shock due to 
spontaneous rupture of vascular abnormalities in the right lower limb. The patient eventually 
underwent right lower extremity amputation after failure of vascular embolization.

CASE PRESENTATION
Chief complaints
A 41-year-old woman with NF-1 was admitted to the Emergency Department with hemorrhagic shock 
and a large lump in the right lower limb.

History of present illness
Without incentive, the patient suddenly felt swelling in the right lower limb, which was accompanied 
by pain 2 h later. When the patient was taken to the emergency room, her blood pressure at admission 
was 86/51 mmHg, her heart rate was 115 bpm, and her oxygen saturation was 92%. The patient was 
conscious, indifferent, and answered clearly.

History of past illness
The patient complained of a lump on the right lower limb for 5 years, with symptoms worsening for 2 
years. She said a chestnut-sized lump appeared on the front of her right calf 5 years prior, and the lump 
gradually increased in size. The patient was ambulatory, but there was occasional swelling and pain. At 
the same time, a dark-brown coloration appeared on the skin of the right lower limb, perineal region, 

https://www.wjgnet.com/2307-8960/full/v10/i31/11597.htm
https://dx.doi.org/10.12998/wjcc.v10.i31.11597


Shen LP et al. Lower limb vascular malformation in NF-1

WJCC https://www.wjgnet.com 11599 November 6, 2022 Volume 10 Issue 31

buttocks, waist, and abdomen. Then, after accidentally falling on the right lower limb two years before 
the current incident, she noticed that the lump began to grow rapidly, eventually presenting as 
elephantiasis. Beginning the same year, the patient was no longer ambulatory and experienced 
intensifying nocturnal pain.

Personal and family history
The family history revealed that the maternal grandmother, mother, two maternal uncles, a sister and a 
brother were diagnosed with NF-1.

Physical examination
The physical examination upon admission revealed the following: Visible dark-brown pigmentation 
over a large area (Figure 1A); bilateral congenital talipes equinovarus and right lower limb presenting as 
elephantiasis (Figure 1B). The patient had almost lost range of motion in the right knee and ankle. The 
longest trail of the lump was 77 cm, and the largest circumference was 50 cm (Figure 1C). The rest of the 
limbs were basically normal.

Laboratory examinations
At admission, laboratory investigation showed that the patient had moderate anemia (hemoglobin 66 
g/L), with normal coagulation, hepatic and renal functions.

Imaging examinations
The X-ray examination revealed soft tissue and skeletal changes in the right lower extremity with 
growth disturbance at the distal femur, degenerative changes in the right knee joint (Figure 2A and B), 
and bone morphological changes in the lower segment of the right tibia (Figure 2C and D). Emergency 
color Doppler ultrasonography showed the following: (1) No obvious abnormalities of the liver, 
gallbladder, spleen, pancreas, kidneys, ureter, bladder, or perineum; (2) Multiple, nonuniform echo 
lumps on the front of the right calf; and (3) Extensive mixed echoes and flocculent echoes in the 
subcutaneous area in the right lower limb, with unclear boundaries and no obvious blood flow signal. 
Regrettably, bedside emergency ultrasound imaging was of poor quality, and images were not 
preserved. We believed the cause of the patient’s hemorrhagic shock was active bleeding in the right 
lower limb. After anti-shock therapy, the patient underwent emergency computed tomographic 
angiography (CTA) examination.

CTA examination showed that the right popliteal and posterior tibial arteries were thickened and 
tortuous, that multiple collateral small blood vessels were formed, and that the superficial veins of the 
right calf were increased and thickened (Figure 3). Multiple mixed high-density shadows (CT value 
approximately 23-58 Hu) were seen in the distal right thigh, right knee joint and right calf muscle space. 
No obvious abnormality was found in the left lower extremity blood vessels. 3D reconstruction of the 
right lower extremity skeleton revealed skeletal changes in the right lower extremity with growth 
disturbance and right knee subluxation (Figure 3B). The soft tissue window showed the following: (1) 
Multiple nodules on the epidermis of the abdomen growing inward and outward (white arrow, 
Figure 4); (2) Multiple large masses in the front and back of the right calf (white arrow, Figure 5); and (3) 
A subcutaneous hematoma behind the right calf (yellow arrow, Figure 5).

FINAL DIAGNOSIS
The patient was diagnosed with NF-1 with a giant neurofibroma on the right lower limb. At the same 
time, the hemorrhagic shock was secondary to rupture and hemorrhage of vascular malformation in the 
right lower limb neurofibroma.

TREATMENT
To treat hemorrhagic shock and increase blood volume, the patient was admitted to the emergency 
intensive care unit after a transfusion of 4 units of red blood cells (RBCs) and 500 mL of fresh frozen 
plasma (FFP). Routine blood examination after blood transfusion showed that the hemoglobin level 
continued to drop (hemoglobin 62 g/L). This indicated that the patient had active bleeding in the right 
lower limb. Therefore, the patient underwent emergency right lower limb digital subtraction 
angiography (DSA) and vascular embolization after reinfusion of 4 units of RBCs.

DSA showed that the right popliteal and tibiofibular arteries were tortuous, and disordered tumor-
like blood vessels were seen (Figure 6A). Contrast medium extravasation was seen in the local arterial 
branches in the right calf (Figure 6A, white arrow). During vascular embolization, 3 coils of 3 mm × 140 
mm and 1 coil of 4 mm × 140 mm were used, and no contrast medium extravasation was found in the 
second angiography (Figure 6B).
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Figure 1 Presentation of the typical signs by the patient. A: Multiple visible areas of dark-brown pigmentation on the abdomen; B and C: Right lower limb 
presenting as elephantiasis.

After DSA and vascular embolization, the patient received repeated blood transfusions (total 20 units 
RBCs and 1000 mL FFP before amputation), but the anemia and right lower limb swelling and 
tenderness did not improve. After a multidisciplinary consultation, it was believed that the patient still 
had active bleeding in the right lower limb. Eventually, the patient underwent a right lower limb above-
knee amputation. During the operation, the femoral artery and vein were obviously thickened and 
tortuous (Figure 7). After intraoperative transfusion of 2 units of RBCs, routine blood tests showed a 
hemoglobin level of 85 g/L 2 h after the operation. After that, the patient's hemoglobin levels gradually 
recovered without further blood transfusion. All treatment measures administered for the patient as 
well as hemoglobin trends are shown in Figure 8.

OUTCOME AND FOLLOW-UP
One week after the operation, the incision of the patient's right lower extremity had healed well, and 
routine blood examination showed that the hemoglobin level was 95 g/L. Postoperative pathological 
examination revealed neurogenic tumors (Figure 9). At the 1-year follow-up, the incision had healed, 
and no other complications had occurred.

DISCUSSION
We hereby report a rare case of hemorrhagic shock caused by ruptured right lower limb vascular 
malformation in a patient with NF-1. The patient had a giant neurofibroma of the right lower limb that 
caused vascular malformation. Neurofibromas are benign tumors that occur alone or in multiple forms 
and often present with slow-growing painless nodules or lumps[1]. The disease is called NF when the 
nodules spread throughout the body[9]. The National Institutes of Health Consensus Development 
Conference criteria for the diagnosis of NF-1 are satisfied in an individual if 2 or more of the following 
signs are found: Six or more café-au-lait spots with the greatest diameter larger than 5 mm in pre-
pubertal children and larger than 1.5 cm in postpubertal individuals; two or more neurofibromas of any 
type or 1 plexiform neurofibroma; multiple freckles (Crowe sign) in the axillary or inguinal region; a 
distinctive osseous lesion, such as sphenoid dysplasia or thinning of long bone cortex, with or without 
pseudoarthrosis; optic glioma; two or more iris hamartomas (Lisch nodules) seen on slit lamp or biomic-
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Figure 2 Preoperative imaging findings. A and B: Growth disturbance at the distal femur and degenerative changes in the right knee joint; C and D: Bone 
morphological changes in the lower segment of the right tibia.

Figure 3 Preoperative computed tomographic angiography findings. A: Computed tomographic angiography examination showed the following: the 
right popliteal and posterior tibial arteries were thickened and tortuous, multiple collateral small blood vessels were formed, and the superficial veins of the right calf 
were increased and thickened; B: 3D reconstruction of the right lower extremity skeleton revealed skeletal changes in the right lower extremity with growth 
disturbance and right knee subluxation.



Shen LP et al. Lower limb vascular malformation in NF-1

WJCC https://www.wjgnet.com 11602 November 6, 2022 Volume 10 Issue 31

Figure 4 The soft tissue window of abdominal computed tomography. Multiple nodules on the epidermis of the abdomen growing inward and outward 
(white arrow). A: Front of abdomen; B: Outside of right iliac; C: Anterior of right iliac; D: Outside of left hip.

roscopy examination; and a first-degree relative (parent, sibling, offspring) with NF-1 as diagnosed by 
using the above criteria. The present patient fit the diagnostic criteria for NF (i.e., many neurofibromas 
of varying sizes throughout the body, skin pigmentation, many light brown spots and right lower limb 
skeletal dysplasia).

Vascular complications in patients with NF-1, although rare, can be fatal when they occur. Vascular 
lesions usually occur in medium or large arteries, and aneurysms, stenosis and arterial malformations 
are common manifestations. Spontaneous arterial rupture associated with NF-1 has been described in 
nearly all medium to large arteries, including the aorta and the subclavian, mesenteric, and vertebral 
arteries[10,11]. Vascular lesions of the brain, endocrine system, gastrointestinal tract, and heart have also 
been reported[12]. However, arterial rupture and hemorrhage caused by lower limb arterial malform-
ations have rarely been reported. In general, patients with vascular malformations should be considered 
for the presence of pseudoaneurysms. A previous study showed that ultrasound examination is crucial 
in evaluating such patients because it provides diagnostic findings of pseudoaneurysms[13]. In this 
report, we described a middle-aged NF-1 patient with hemorrhagic shock and a large neurofibroma in 
the right lower limb. Although pseudoaneurysms were ruled out by ultrasonography, bedside emer-
gency ultrasound imaging was of poor quality, and images were not preserved. Auxiliary examination 
revealed severe arterial malformation in the right lower limb with active bleeding. Although lower limb 
vascular malformation has been reported in NF-1 patients[14], there is no report of life-threatening 
vascular malformation rupture.

Treatment options for artery rupture include resection of the artery with ligation or endovascular 
therapy. Treatment is dependent on the patient’s age, as well as the type and location of the lesion. In 
our case, the patient had symptoms of hemorrhagic shock on admission, and treatment for hemostasis 
was required immediately. Previous studies have suggested that the less invasive endovascular 
approach might be preferable for treating NF-1-related vascular rupture. NF-1-related vasculopathy 
lesion sites are diverse, and intraoperative angiography would help confirm the diagnosis[15]. 
Therefore, we chose to perform vascular embolization on the patient. However, although the bleeding 
point disappeared during the operation, the patient's symptoms of anemia and hemorrhagic shock did 
not improve after surgery, and blood transfusion therapy was also ineffective. This might be because 
neurofibroma tissue contains many blood sinuses with thin and poorly contractible sinus cavities[16].

After failure of arterial embolization, we also excluded arterial ligation and removal of lumps 
containing arterial malformations as options. Because the patient's lower extremity arterial 
malformation range was large, it was very difficult to find the bleeding point through incision, and it 
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Figure 5 The soft tissue window of the right lower extremity computed tomography. A: Sagittal view showed multiple large masses in the front and 
back of the right calf (white arrow, Lines A and B represent Figures A and B, respectively); B and C: Axial view showed multiple large masses in the front and back of 
the right calf and a subcutaneous hematoma behind the right calf (yellow arrow).

Figure 6 Right lower limb digital subtraction angiography and vascular embolization. A: Digital subtraction angiography showed tortuous right 
popliteal and tibiofibular arteries and disordered tumor-like blood vessels. Contrast medium extravasation was seen in the local arterial branches in the right calf 
(white arrow); B: After vascular embolization, no contrast medium extravasation was found in the second angiography.

was almost impossible to complete. In addition, resection of solitary neurofibromas containing arterial 
malformations has been shown to fail. In 2012, Zhou et al[14] reported a giant neurofibroma in the right 
lower limb of a young NF-1 patient. In their report, the patient underwent neurofibroma resection first 
but presented with uncontrollable infection and finally had to undergo amputation to ensure survival. 
Therefore, we ended up opting for above-knee amputation. During amputation surgery, sufficient blood 
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Figure 7  During the amputation operation, the femoral artery and vein were obviously thickened and tortuous.

Figure 8 The trends of hemoglobin levels showed that after digital subtraction angiography and vascular embolization, the anemia and 
right lower limb swelling and tenderness did not improve. After amputation, the patient's hemoglobin level improved significantly without blood 
transfusion. DSA: Digital subtraction angiography; RBCs: Red blood cells; FFP: Fresh frozen plasma.

should be available. In our report, we observed that the femoral artery and vein were tortuous and 
thickened, and there was more blood oozing in the muscle space. Although 20 units of RBCs were 
transfused before amputation, 2 units of RBCs were transfused again during the operation.

CONCLUSION
Vascular malformation and rupture are fatal complications of NF-1. Although previous reports have 
described that arterial embolization can achieve good clinical results, in ruptured arteries inside giant 
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Figure 9 Postoperative pathology. A: Tumor cells were spindle-shaped, arranged in fascicles and spirals, and mitoses were rare; B: Blood vessels were dilated 
and marked by CD34; C: Tumor cells were positive for Bcl-2 protein; D: Tumor cells were strongly positive for S-100 protein.

neurofibromas, vascular embolization may not provide complete relief and may prolong the patient's 
condition. For limb dysfunction caused by giant neurofibromas of the lower limb with or without 
arterial hemorrhage, amputation appears to be the best option.
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