

[image: image1]
Acute mesenteric ischemia following lancehead snakebite: an unusual case report in the Northernmost Brazilian Amazon
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Snakebites have a great impact in the Brazilian Amazon, being the lancehead Bothrops atrox the species responsible for most accidents, disabilities, and deaths. This study shows a case report of an indigenous patient from the Yanomami ethnicity, male, 33 years-old, envenomed by a B. atrox snake. Envenoming caused by B. atrox are characterized by local manifestations (e.g., pain and edema) and systemic manifestations, mainly coagulation disorders. The indigenous victim was admitted in the main hospital of Roraima and evolved with an unusual complication, an ischemia and necrosis of the proximal ileum, requiring segmental enterectomy with posterior side-to-side anastomosis. The victim was discharge after 27 days of hospitalization with no complaints. Snakebite envenomations may evolve with life-threatening complications, which can be treated by the antivenom following access to a healthcare unit, often late in indigenous population. This clinical case shows the need of strategies that aim improvement in the access to the healthcare by indigenous people, as well as demonstrates an unusual complication that may result from lancehead snakebites. The article also discusses the decentralization of snakebites clinical management to indigenous community healthcare centers to mitigate complications.
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1. Introduction

Snakebite envenomations (SBEs) are considered an important public health problem (1). According to WHO, it is estimated that up to 2.7 million SBEs globally, resulting in approximately 400,000 disabilities, and 80,000 to 140,000 deaths per year (2).

According to the official SBEs' reporting system (Sistema de Informações de Agravos de Notificação, SINAN), Brazil reports ~30,000 snakebites per year (3), making this neglected disease an important public health problem. In this country, Roraima state stands out, presenting the highest SBEs' incidence rate (4), being the lancehead snake Bothrops atrox responsible for ~70% of the cases, followed by rattlesnakes' bites (3).

As other lancehead venoms, B. atrox venom cocktail presents proteolytic, coagulant, and hemorrhagic activities (5), resulting in hemostatic disturbances and tissue damage (6). Hemostatic disturbances can induce coagulopathies clinically manifested as hemorrhages and ecchymosis (1, 6). Bleedings may occur mostly by metalloprotease-induced activity (7, 8), promoting disturbances in the coagulation through factor X, II, and II activation, or indirectly, by factor VII activation (9). Although local bleeding is the most common, the venom may induce systemic bleeding in vital organs, such as brain, respiratory, and in the gastrointestinal tract. Although not frequent, liver hematoma and hypovolemic shock can also occur (9). Moreover, sepsis and disseminated intravascular coagulation (DIC) have also been reported (1). However, all systemic effects are factors associated to worse prognosis and can be life-threatening (9). According to the signs and symptoms, SBE severity can be classified as mild, moderate, or severe, which will define the antivenom dosage (5). Here, it will be discussed a lancehead snakebite case report of a Yanomami indigenous patient (Roraima, Brazil), 33 years-old, who evolved to mesenteric ischemia, a clinical outcome never documented for B. atrox envenomings.

Cases of mesenteric ischemia from SBEs are poorly documented. Rosenthal et al. (10) for the first time report a case of intestinal ischemia after snakebite caused by Lachesis muta in Costa Rica. In that case, the 64-year-old patient was envenomed, and after 3 days of hospital discharged, the victim had to return due to the abdominal pain, which were caused by an obstruction of the superior mesenteric artery, which led to necrosis of the ileum and of the cecum (10). Later, Barbey et al. (11) presented a case of a man bitten by a B. lanceolatus, which sought medical assistance 2 days after the bite. Although the patient received antivenom treatment, he died, and complete autopsy demonstrated multifocal thrombotic microangiopathy, resulting in endothelial, cerebral, interlobular renal, myocardial, pulmonary, and mesenteric damages, which caused cerebral, myocardial, and mesenteric infarctions (11). The presentation of only two cases reporting mesenteric ischemia from SBEs shows how uncommon and/or underreported this complication is.



2. Case report

The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Research Ethic Committee of the Federal University of Roraima, under protocol number CAAE 70659917.3.0000.5302. Written informed consent was obtained from the patient to published all the included information.

A Yanomami indigenous man, 33 years old, inhabitant of the Waiamu community (Hakoma pole), in the state of Roraima, Brazilian Amazon, was bitten by a snake on the lateral malleolar region of the right foot. The bite occurred during the victim's hunting activity, at 11:00 am, on March 26, 2022 (day 0). The patient referred to identify the snake as a lancehead, popularly known in Brazil as jararaca, and uniquely represented in Roraima by the B. atrox species.

On the next day following the snakebite (day 1), the victim sought medical assistance at Surucucu base pole from the Distrito de Saúde Especial Indígena Yanomami (DSEI Yanomami), located in Alto Alegre city, reporting ankle pain, edema on the right malleolar region, and ecchymosis on the ipsilateral popliteal area. Moreover, the patient presented abdominal distension and intense pain, predominantly in the right iliac fossa. On physical examination, the patient was in a regular condition, eupneic, peripheral oxygen saturation of 96%, anicteric, acyanotic, afebrile, blood pressure of 110/70 mmHg, and heart rate of 94 bpm. The patient did not refer any comorbidities.

The patient received intravenous hydrocortisone and intramuscular promethazine, to avoid possible hypersensitivity reactions caused by heterologous antivenom. The snakebite was classified as severe; however, the patient received intravenously only 5 vials of the Bothrops antivenom (SAB), due to the lack of the total number of vials (n = 12) recommended by the Brazilian Minister of Health in severe cases.

On day 3 (March 29, 2022), the patient was transferred to Hospital Geral de Roraima Rubens de Souza Bento (HGR), the main hospital, placed in Boa Vista, the Roraima's capital. The patient was admitted to the major trauma department of the hospital, presenting abdominal pain, abdominal distension, edema, and ecchymosis in the popliteal region. The patient received intravenously metamizole, tenoxicam, and the intramuscular anti-tetanus vaccine. Another 12 vials of SAB were prescribed after the administration of intravenous hydrocortisone and intramuscular promethazine to avoid hypersensitivity reactions. A bladder catheterization showed hematuria. On day 4 (March 30, 2022), the patient evolved with worsening pain disseminated to the right flank, without irradiating to the back, but with signs of peritonitis (evidencing an acute abdomen). For analgesia, metamizole and ibuprofen were prescribed, and antibiotic therapy initiated with oral amoxicillin. The laboratorial tests indicate alterations of tested analytes (Table 1).


TABLE 1 Laboratory analysis of the patient's blood throughout the hospitalization days.
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On day 5 (March 31, 2022), a computed tomography (CT) scan of the abdomen and pelvis detected the presence of small ascites along with moderate distention of intestinal loops. The scan showed fluid accumulation and the presence of air-fluid level (Figure 1).


[image: Figure 1]
FIGURE 1
 Computed tomography scans. (A) Coronal view showing dilated intestinal loops (red dashed circle). (B) Axial view indicating the presence of intraluminal fluid (red arrow).


On day 6 (April 1, 2022) and 7 (April 2, 2022), the patient was kept under intravenous hydration, and medications for pain, fever, and nausea/emesis were maintained. Penicillin was also administered.

On day 8 (April 3, 2022), the patient underwent another CT of the abdomen, which again revealed a moderate amount of fluid in the abdominal cavity, in addition to distention of the small intestinal loops and thickening of the walls. He was then taken to the surgery room and underwent an exploratory laparotomy. During the procedure, ischemia and necrosis of the proximal ileum were observed. A segmental enterectomy was performed with a later side-to-side anastomosis. Ascitic fluid was collected during surgery for microbiological analyzes, which resulted in negative cultures. On the same day, a regimen of ceftriaxone and metronidazole was initiated.

On the following day (April 4, 2022), the physical examination revealed that the patient was in good condition, hydrated, afebrile, with a flat abdomen, without visceromegaly, with a clean surgical wound. The abdominal drain in the left flank showed a small amount of serosanguineous fluid, pain only on deep palpation in the right iliac fossa and right flank. The intravenous hydration was maintained, and clindamycin was prescribed.

On the 4th day after surgery (April 7, 2022) the patient remained afebrile in the last 24 h and with bowel movements present. On physical examination, the surgical wounds showed no signs of inflammation (Figure 2). The drain and indwelling urinary catheter were removed.


[image: Figure 2]
FIGURE 2
 Surgical wound on the 10 postoperative day, demonstrating the healing progress at this stage.


On day 18 (April 13, 2022), the patient continued with clinical improvement, and with reduced edema of the affected lower limb (Figure 3). For a better assessment of the snakebite region, a soft tissue ultrasound of the right malleolar region was performed on April 14, 2022, which revealed a slight laminar infiltrative edema of the peri-articular cellular tissue in the ankle and dorsum of the foot, without other injuries. Ferrous sulfate and folic acid were also prescribed to the patient to reverse anemia (hemoglobin of 9.90 g/dL and hematocrit of 31.3%).


[image: Figure 3]
FIGURE 3
 Status of the affected limb 17 days after the snakebite accident. (A) Leg and (B) foot.


On day 22 (April 17, 2022), purulent secretion was observed in the surgical wound, which led the change the antibiotic therapy to ceftazidime and vancomycin. The new therapy was maintained for 7 days (till April 24, 2022), where the purulent secretion was no longer noticed. The patient was kept under observation for two more days (April 25–26, 2022).

In order to monitor the evolution of the condition, an ultrasound of abdomen was performed on April 20, 2022 (day 25), which showed a small discontinuity of the cutaneous plane in the topography of the epigastrium, and in the right iliac fossa, in addition to a small amount of infiltrated fluid in a laminar format in the subcutaneous cellular tissue without other larger free or encapsulated collections.

The patient presented a satisfactory clinical evolution during the hospitalization period. He was discharged from HGR hospital to Casa do Índio (CASAI), located in Boa Vista, Roraima, after 33 days of the snakebite (April 27, 2022) with a medical prescription of albendazole and ferrous sulfate. The patient stayed in CASAI a total of 13 days to complete the healing of the surgical wound. The patient returned to the community on May 10, 2022, 45 days after the accident (Figure 4).


[image: Figure 4]
FIGURE 4
 Timeline of the snakebite unusual case, illustrating the chronological sequence of events. Figure created with BioRender.com.




3. Discussion

SBEs are considered a public health problem due to the high morbidity, and mortality, and the considerable socioeconomic impact (12). Rural, and indigenous communities in impoverished tropical and subtropical areas of the world are the most affected regions, such as Latin America (13, 14). In Brazil, there are ~30,000 SBEs per year, although it may be even higher due to underreporting and the difficulty to access health facilities (3, 15). Venomous snakes of public health interest in Brazil are divided into two families, Elapidae (Micrurus) and Viperidae (Bothrops, Bothrocophias, Crotalus, and Lachesis), being the most cases of SBEs caused by Bothrops genus popularly known as jararacas (15, 16). In Roraima, B. atrox is the only responsible for the recorded accidents in this genus, mainly due to its high degree of adaptability to different types of environments (pasture, crops, and even urban areas) (17).

The clinical case reported here converges with the epidemiological profile of SBEs in Brazil, in which most victims are male, of working age, and between 16 and 50 years old. The main place of occurrence of SBEs is rural areas, especially in indigenous lands, and the lower limbs are the most affected body region (85–90% of cases) (18, 19). In most cases, bite occurs during occupational activities, such as the hunting activity performed by the victim presented in this report (20).

The clinical classification of the SBE presented here is a severe Bothrops envenomation (18). It is important to emphasize that most severe cases occur because of the delay in medical care, and affect mainly the population of remote areas, such as indigenous peoples (12, 21). The Yanomami victim of this study sought medical attention 1 day after the bite, but only received the full antivenom dosage 3 days after the bite. This delay may have contributed negatively to the patient's prognosis.

The local manifestations presented by the patient in the present study are quite typical of what is reported in the literature for lanceheads (13, 22), that is, pain and edema, which progressively increased over the first days and affected a large part of the right lower limb. In addition to the local manifestations, the patient presented systemic bleeding, i.e., ecchymosis in the popliteal region, and hematuria. Among the hemorrhagic manifestations, bleeding from venipuncture, ecchymosis, bleeding at other sites of previous trauma or healed wounds, gingival bleeding, hemoptysis, macrohematuria, hematemesis and, in severe and lethal cases, hemorrhagic strokes may occur (23, 24). Indeed, the hemorrhagic syndrome caused by snakes of the Bothrops genus is the main cause of lethality (25, 26). Blood becomes incoagulable due to consumption coagulopathy usually within 1 h (27). Thrombocytopenia is an atypical event in envenomation in the Amazon region, and it is mainly caused by B. atrox, but is associated to systemic bleeding (26, 28, 29). The patient in this study arrived at the medical service with thrombocytopenia and mild unclottable blood, clinically manifested by hematuria and ecchymosis. These manifestations are caused mainly by metalloproteases (SVMPs), phospholipases A2, and serine proteases (SVSP), occurring in 6–8 h after the snakebite (30). On the other hand, some hemorrhagic manifestations (e.g., central nervous system bleeding) may occur even with normal platelet counts and clotted blood (24, 31).

The patient of the study also developed significant abdominal pain in the region of the right flank and right iliac fossa, arising from an ischemic manifestation evidenced in an abdominal CT, mesenteric ischemia, necrosis of the proximal ileum with distension, and thickening of the small intestinal loops. Ischemic complications of Bothrops snakebites are unusual and the responsible mechanisms are not fully understood (32, 33). There are very few cases reporting ischemic strokes such as a 6-year-old child admitted 4 days after the snakebite (32) and a 50-year-old man who despite early care evolved with the complication (34). Among the procoagulant toxins of Bothrops venom, there are enzymes with thrombin-like activity classified as SVSP, that directly hydrolyze fibrinogen into fibrin, especially Batroxobin, in addition to BA III-4 SVSP and Thrombocytin, which, in addition to thrombin-like activity, promotes activation of platelet aggregation and coagulation factors XIII and VIII (6, 33, 35).

Furthermore, disturbances in hemostasis are also caused by toxins like SVMPs, which promote the direct activation of factors II and X, resulting in the formation of endogenous thrombin (36). The activation of these factors can lead to the formation of microthrombi that can cause distant visceral infarctions, such as ischemic stroke and soft tissue ischemia and necrosis (32). Thrombotic complications usually occur within 5 h to 1 week after the snakebite and are multifocal, occlusive microthrombi can affect cerebral, myocardial, pulmonary, femoral and mesenteric arteries (33).

Venom composition among Bothrops species is variable, and most of the intraspecific variability of B. atrox venom is related to components involved in hemostatic disorders (6). Fortunately, despite differences in toxicity, procoagulant activity is neutralized by antivenoms (37). Hemostatic complications are essentially preventable with the only form of specific treatment currently existing for snakebites, antivenoms, but the success of this therapy requires its adequate administration, with a quantity of ampoules compatible with the severity of the condition and preferably within the first 6 h after the accident (6, 38). However, vulnerable populations can take days to reach health services, and the serum can be no longer able to neutralize the effects of the envenomation (6). In the case of the patient in this report, neither the ideal administration time of the antivenom nor the number of ampoules were initially respected, negatively impacting his clinical evolution. Despite it, the patient made an excellent recovery after the surgical treatment and returned to his community after the unusual envenomation.

For instance, to produce botropic antivenom, horses are hyperimmunized with venom from snakes such as B. alternatus, B. jararaca, B. jararacussu, B. moojeni, and B. neuwiedi (39). However, it is important to note that the venom pool used in production may or may not contain all the components present in the venom of B. atrox (40, 41). Furthermore, there can be variations in venom components even within the same species or subspecies, making it more challenging to neutralize all venom components effectively (42). Consequently, the venom of B. atrox may contain different components in terms of quality and quantity, which can influence the severity of envenomation cases. Ultimately, the severity of an envenomation case depends on various factors, including the species involved, the quantity and potency of the venom injected, the time elapsed before treatment, the individual's immune response, and the availability and administration of appropriate medical care (43).

It is important to point out that the victim in this case was out of his community for 45 days and despite not having anatomical, and/or functional sequelae, he had psychological suffering due to the distance from his community, and culture, in addition of having incurred expenses for the public healthcare system.



4. Conclusion

In conclusion, SBEs demand complex medical care that goes far beyond the administration of antivenom. Moreover, snakebite outcomes can vary a lot, resulting even in mesenteric ischemia as reported here. Based on that, clinicians should be aware when the snakebite victim reports abdominal pain, requesting quickly imaging tests and, if necessary, promptly perform a surgical procedure, since unexpected outcomes require rapid medical action to save the victim's life.
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