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Introduction 

Traumatic reticulitis (TR) in cattle is caused by 
ingested nails, pieces of wire, and nonmetallic 
materials that injure the reticular wall (Braun et al., 
2018). Foreign bodies may penetrate the diaphragm 
into the chest (causing pleurisy and lung abscess in 
some cases) and the pericardium (causing pericarditis 
and subsequent myocarditis). Occasionally, the foreign 
body may impinge on the liver or spleen, causing an 
infection that could progress to sepsis (Kahn and Line, 
2010). At present, TR is mainly treated conservatively 
by administering magnets or using antibiotics, anti-
inflammatory drugs, intravenous fluids, and removal of 
the reticular foreign body via rumenotomy (Braun et 
al., 2020). Both of these methods can increase the cure 
rate of the disease from approximately 60% when left 
untreated to 80%–90% (Kahn and Line, 2010). Studies 
have shown that surgical treatment is more effective 
than conservative treatment (Braun et al., 2020). TR 
can lead to dysregulation of the vagus nerve and to the 

development of anterior gastric diseases such as atony 
of the forestomach, ruminal tympany, vagal indigestion, 
and impaction of the omasum (Kahn and Line, 2010; 
Braun et al., 2018). However, there are no reports of an 
abomasal obstruction induced by TR.
Abomasum impaction (AI) is a disorder in which 
the organ becomes enlarged due to the accumulation 
of solid, dry matter (El-Ashker et al., 2018; Yong et 
al., 2021). In general, AI is considered to be a rare 
condition; however, the incidence varies geographically 
and is related to feeding patterns, pregnancy, and 
complications with other diseases (Kahn and Line, 
2010; Yasaswini et al., 2022). Yasaswini et al. (2022) 
confirmed that buffalo in third-trimester pregnancy 
with concurrent disorders and those fed paddy straw 
alone were more likely to be diagnosed with AI. In 
addition, AI can cause dehydration, disturbance of 
electrolyte balance, alkalosis, and progressive weight 
loss. According to the nature of the obstruction, AI 
is divided into food obstruction and foreign body 
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Abstract
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obstruction (El-Ashker et al., 2018; Yong et al., 2021). 
Food obstruction is mainly caused by eating too much 
digestible protein and low-energy feed such as distiller 
grains (Kahn and Line, 2010; Yong et al., 2021). The 
foreign bodies causing AI mainly include phytobezoars, 
gravel, wool balls, placenta, plastic, string, almond 
husk, and pineapple pulp. According to our previous 
retrospective study (Yong et al., 2021), a nonsurgical 
approach is the preferred treatment for AI, with a cure 
rate of 61%, especially for mild to moderate cases. 
However, when nonoperative treatment is not effective, 
surgical treatment is a suitable option.
Clinically, the cure rate is low for the middle and late 
stages of AI. The cure rate may be lower if accompanied 
by other diseases, especially late in pregnancy. 
Unfortunately, no cases have been reported in this 
regard. We here report the diagnosis and treatment 
of TR accompanied by AI in a beef cow during late 
pregnancy. This case can provide a useful reference for 
effective prevention and treatment of the disease.

Case Details
Basic information
On July 24, 2022, a 4-year-old pregnant Simmental 
beef cow (approximately 600 kg, 268 days gestation) 
stopped eating and had not drunk water for 8 days. The 
cow was not producing any feces despite being given 
1 kg of sodium sulfate and 8 l of vegetable oil twice.
Diagnosis
Primary symptoms
The affected cow had an increased abdominal 
circumference (Fig. 1A), was dehydrated (as evident 
by the recession of the eyes in the orbits and skin tent 
duration >2 seconds), and transabdominal palpation 
revealed a large accumulation of fluid in the rumen. The 
cow had a body temperature of 39.4°C, respiration rate 
of 42 breaths/minute, and heart rate of 74 beats/minute. 
The left 1–3 ribs had high-pitched “pinging” based 
on auscultation and percussion. The right abomasum 

area was enlarged (Fig. 1B), which was hard and 
clearly defined on palpation. On rectal examination, 
the intestine was found to be empty, the intestinal 
wall was dry, and a small amount of black sticky feces 
was attached to the rectum (Fig. 1C). The fetus was 
confirmed to be alive by the rectal touch of the uterus.
Laboratory examination
Blood routine examination showed an elevated white 
blood cell count of 18.4 × 109/l (reference range: 
4.9–12.0 × 109/l) and neutrophil count of 9.6 × 109/l 
(reference range: 1.8–6.3 × 109/l). There were also 
marked increases in the number of red blood cells (10.8 
× 1012/l; reference range: 5.1–7.6 × 1012/l), hemoglobin 
content (154 g/l; reference range: 85–122 g/l), and 
hematocrit (0.75 l/l; reference range: 0.22–0.33 l/l). 
Biochemical results showed reduced potassium ions 
(3.2 mmol/l; reference range: 3.9–5.8 mmol/l), chloride 
ions (88 mmol/l; reference range: 95–110 mmol/l), and 
calcium ions (2.0 mmol/l; reference range: 2.43–3.10 
mmol/l), with elevated creatinine (384.46 μmol/l; 
reference range: 88–175 μmol/l), urea nitrogen (28.2 
mmol/l; reference range: 2.0–9.6 mmol/l), total 
bilirubin (19.23 μmol/l; reference range: 0.17–8.55 
μmol/l), and γ-glutamyltransferase (29.7 U/l; reference 
range: 6.1–17.4 U/l). 
X-ray examination revealed a metallic foreign body 
in the reticulum (Fig. 2). The rumen fluid pH was 
approximately 8.5. Based on the above results, the cow 
was diagnosed with TR and AI. Based on previous 
reports (Braun et al., 2020), the diagnosis of TR can be 
confirmed by foreign body tests and X-ray examination. 
However, the differential diagnoses include forestomach 
atony (FA), rumen obstruction (RO), omasal obstruction 
(OO), left displaced abomasum (LDA), abomasal 
torsion (AT), and intestinal obstruction (IO) (Table 1).
Treatment
Treatment plan
Both TR and AI were treated surgically. To save the 
fetus, a cesarean section was performed on the cow 

Fig. 1. Main clinical symptoms of AI. (A) Enlargement of the abdominal circumference; (B) enlargement of the abomasal area; (C) 
small amount of black sticky feces in the rectum.
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before the two operations were carried out. Medication 
was administered 3 hours before surgery to correct the 
dehydration, electrolyte disturbances (hypokalemia, 
hypocalcemia, and hypochloremia), and acid-base 
disturbances (metabolic alkalosis). Table 2 describes 
the specific treatment plan in the present case.
Preoperative treatment
Antibiotics and anti-inflammatory agents were 
administered in the following preoperative injections: 
(i) 500 ml Ringer’s solution, 5 mg vitamin C, and 50 ml 
of 10% potassium chloride; (ii) 100 ml of 10% glucose 
and 500 ml of 10% calcium gluconate; and (iii) 500 ml 
of 5% glucose and 5 g ampicillin, each as a one-time 

intravenous injection; and (iv) 0.3 g meloxicam as a 
one-time intramuscular injection.
Surgical steps in cesarean and treatment of TR
Before surgery, the accumulated fluid in the rumen 
was extracted by inserting a gastric tube via the oral 
cavity, further relieving the abdominal pressure. 
After local-infiltration anesthesia with a 0.5% 
procaine solution, an incision was made in the middle 
of the paralumbar fossa in the left flank to open 
the abdominal cavity. Intraperitoneal exploration 
revealed that the wall of the reticulum had adhered 
to the diaphragm, although no inflammatory purulent 
exudate from the abdomen. The omasum was found 
to be approximately 0.5 times larger than normal 
and located in a more ventral position than normal. 
The volume of the abomasum was approximately 
5–7 times normal and was very firm on palpation. 
The bowel was empty and the fetus was active. The 
cesarean section was then performed. Part of the 
uterus was pulled out at the incision, the uterus was 
cut open, and the fetus was removed. The uterus was 
then sutured. Subsequently, the rumen was cut open 
and the wire attached to the wall of the reticulum was 
removed. The rumen was then sutured. 
Surgical steps in abomasal evacuation
The abomasum was cut open to evacuate its contents. 
Xylazine hydrochloride (60 mg) was injected 
intramuscularly to sedate the cow while lying down 
on the left side. After administering local-infiltration 
anesthesia using a 0.5% procaine solution around the 
right lower abdominal wall in the abomasum region, 
the surgical incision was selected at the location 
where the AI was the hardest and made contact with 
the body surface. The feed material was removed and 

Fig. 2. X-ray showing a metal foreign body inserted into the 
fundus of the reticulum.

Table 1. Differential diagnosis of abomasal obstruction and other similar diseases.

Clinical signs
Similar disease

FA RO OO LDA AT AI IO
Reduced feed intake ++ +++++ ++++ +++ +++++ +++++ +++++
Reduced rumination ++ +++++ ++++ +++ +++++ +++++ +++++
Abomasum volume − − − ++ ++++ +++++ −
Abomasum hardness − − − − − +++++ −
Feces reduction − +++ +++ ++ ++++ +++++ +++++
Abdominal circumference 
enlargement − +++++ −/+ −/+ +++ +++++ +++

Rumen fluid − − − − − +++++ −
Drinking more water − + −/+ −/+ −/+ +++++ −/+
Dehydration − ++ ++++ ++ ++++ +++++ +++
High pitched ping − − − +++++ +++++ ++++ −
Abdominal pain − +++ +++ ++ ++++	 + +++ +++++

(–): Negative clinical findings; (+): Positive clinical findings; the number of “+” symbols indicates degree of the finding. (FA): forestomach atony; 
(RO): rumen obstruction; (OO): omasal obstruction; (LDA): left displaced abomasum; (AT): abomasal torsion; (AI): abomasum impaction; (IO): 
intestinal obstruction. 
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the abomasum was sutured. It is worth noting that we 
apply a slightly different approach for suturing the 
rumen, abomasum, and uterus from the traditional 
method. In particular, continuous spiral sutures were 
made on the mucosa of the uterus, and on the mucosa 
and submucosa of the rumen and abomasum with 
thinner polyglycolic acid (PGA) sutures (USP: 2–0), 
followed by continuous spiral sutures throughout the 
layer with thicker PGA sutures (USP: 0). Finally, 
cushing sutures were made with the same thicker PGA 
suture.
Postoperative treatment
Postoperative treatment was provided for 5 days, 
including (i) 2 l Ringer’s solution, 5 g vitamin C, and 
50 ml 10% potassium chloride; (ii) 1 l 10% glucose 
and 300 ml 10% calcium gluconate; (iii) 500 ml 10% 
concentrated sodium chloride; (iv) 500 ml 5% glucose 
and 5 g ampicillin; (v) 500 ml normal saline and 600 
mg ranitidine, each as a single intravenous injection 
once per day; (vi) 20 mg neostigmine methylsulfate 
as a single subcutaneous injection twice a day; (vii) 
20 ml compound vitamin B as a single intramuscular 
injection twice a day; and (viii) 100 IU of oxytocin as a 
single intramuscular injection once a day.

Recovery and follow-up
On the second day after the surgery, the cow began 
to ruminate, had an appetite, was in good spirits, and 
passed a large amount of black mucous feces. The cow 
fed on 3 kg hay and 2 kg concentrate. On the third and 
fourth days after surgery, feed intake increased, with 7 
kg hay and approximately 5 kg concentrate consumed. 
On the fifth day, the fetal coat was completely excreted, 
but the feed intake decreased, the number of ruminations 
was reduced, the rumen peristalsis was weakened, and 
only a small amount of feces was excreted. On the sixth 
day after surgery, the cow began to drink a substantial 
amount of water, the abdominal circumference 
increased, rumination stopped, only a small amount of 
hay was eaten, and no excrement was observed. With 
rumen effusion, the high-pitched “pinging” could be 
heard by auscultation of the left side of ribs 1–3 with 
percussion, and palpation of the genuine stomach area 
was slightly hard. Therefore, we suspected that the 
abomasum had become obstructed again. 
Routine blood examination showed an elevated white 
blood cell count of 14.5 × 109 and neutrophil count of 
7.2 × 109/l, whereas no obvious abnormalities were 
found in biochemical parameters. On the eighth and 

Table 2. Treatment logs.

Treatment days Clinical signs Treatment plan
Day 1 TR; AI; Later in pregnancy (the fetus has vital 

signs).
Preoperative fluid replenishment; Cesarean section; 
Rumenotomy; Abomasotomy.

Day 2 Begin to ruminate; Have an appetite; In good mental 
condition; It produces a lot of black, mucous feces.

Infusion nursing; Feed 3 kg hay and 2 kg 
concentrate.

Day 3 and day 4 Increased feed intake. Infusion nursing; Feed hay 7 kg, concentrate about 
5 kg.

Day 5 The placenta coat was completely excreted, but the 
feed intake was decreased, the number of ruminants 
was decreased, the rumen peristalsis was decreased, 
and a small amount of feces was excreted.

Infusion nursing; Feed hay 7 kg, concentrate about 
5 kg.

Day 6 and day 7 Began to drink a lot of water, abdominal 
circumference increased, rumination stopped, 
only a small amount of hay, no stool excretion. 
Reobstruction of the abomasum.

Observation, no treatment.

Day 8 and day 9 The clinical symptoms were similar to the sixth and 
seventh days.

Zengye Chengqi tang was orally administered once 
a day, 1 l vegetable oil was added each time, and the 
area of abomasum was massaged at the same time 
(1 hour each time, 3 times a day). Subcutaneous 
injection of neostigmine 10 mg, 4 times a day.

Day 10 Produce large amounts of loose feces; Start 
ruminating.

Feed hay only, 2 kg daily, stop feeding concentrate 
feed.

Day 11 Rumination returned to normal and feed intake 
gradually increased. Auscultation rumen and 
abomasum peristaltic sound enhanced; Defecate 
normally.

Gradually increase the amount of hay fed daily (but 
not more than 10 kg). After continued observation 
for 5 days, all indexes of the infected cattle returned 
to normal.

Day 120 The cow made a full recovery and is now pregnant 
again. The calves are in good health.
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ninth days after the operation, Zeng Ye Cheng Qi Tang (a 
traditional Chinese medicine powder consisting of 300 
g rhubarb, 600 g mirabilite, 60 g Magnolia officinalis, 
80 g Fructus aurantii immaturus, 120 g Scrophularia 
ningpoensis, 120 g Ophiopogon japonicus, 120 g 
Rehmannia glutinosa, 150 g areca nut, 60 g Aucklandia, 
and 200 g Raphanus seed) was administered, which is 
often used to treat ruminal impaction and IO, along 
with 1 l of vegetable oil. The abomasum area was 
massaged at the same time as the administration of 
the formulation (1 hour each time, three times/day). 
Furthermore, a subcutaneous injection of 10 mg 
neostigmine was administered four times/day. The cow 
was fed hay only (2 kg a day) and concentrate feed was 
stopped. As of the 11th day, the ruminant returned to 
normal, feed intake gradually increased, the rumen and 
abomasum peristaltic sound was enhanced as detected 
by auscultation, and normal defecation was observed. 
The amount of hay fed daily was gradually increased 
(but not more than 10 kg). After continued observation 
for 5 days, all indices of the diseased cow returned to 
normal (Fig. 3A). After 120 days, the cow made a full 
recovery and became pregnant again. The calf born by 
cesarean section is in good health (Fig. 3B).
Ethical approval
The animal study was reviewed and approved by 
the College of Animal Science and Technology, 
Chongqing Three Gorges Vocational College. Written 
informed consent was obtained from the owners for the 
participation of their animals in this study.

Discussion
Etiology of TR and AI
The cause of TR is well-elucidated and is mainly related 
to ingestion of sharp foreign bodies that can pierce the 
reticulum wall (Kahn and Line, 2010; Braun et al., 
2018, 2020). Increased abdominal pressure during late 
pregnancy may also be a predisposing factor for foreign 
body penetration of the reticulum (Kahn and Line, 2010). 
Previous reports have suggested that AI may be related 
to eating foreign objects or indigestible feed (El-Ashker 
et al., 2018; Yong et al., 2021). In the present case, after 

surgical incision, we found that the accumulation in the 
abomasum comprised exclusively ground hay and no 
foreign body was evident. We believe that the reason for 
the obstruction of the abomasum was likely the iron nails 
on the wall of the reticulum, leading to the disorder of 
the vagus nerve, consequently causing a reduction of the 
contractile force of the abomasum. In addition, the fetal 
compression on the abomasum, especially the pylorus, in 
late pregnancy led to the accumulation of grass material 
in the abomasum and the ultimate obstruction.
Diagnosis of TR and AI
Clinical signs of acute TR may include anorexia, fever, 
drop in milk production, rumen atony and tympany, 
abdominal pain, an arched back, a tucked up and 
“guarded” abdomen, and spontaneous grunting, but 
symptoms may be obscure or absent in chronic cases 
(Braun et al., 2018). In this case, the examination of 
blood routine and biochemistry are used as assistant 
diagnoses for AI and TR. Increases in the levels of 
blood neutrophil count and hematocrit indicated bovine 
suffer from systemic inflammation and dehydration. 
Increases in the levels of total bilirubin and gamma-
glutamyltransferase (GGT) indicated that there was 
also partial damage to the liver and the possibility of 
obstructive jaundice. In addition, the diagnosis can be 
confirmed by X-ray or B-ultrasound. Braun et al. (2019) 
suggested that the clinical symptoms of abomasum 
disease can vary greatly among individuals. Diagnosis 
of any abomasum disease based on clinical symptoms 
alone is difficult and requires further auxiliary diagnosis 
such as measurement of blood biochemical parameters, 
rumen fluid parameters, and ultrasonography (Braun 
et al., 2019). A high rumen chlorine concentration, 
hypochloremia, and hypokalemia are considered to be 
the best indicators of abomasum disease (Yasaswini et 
al., 2021). Recent studies have reported that effective 
clinical indicators for the diagnosis of abomasal 
obstruction in buffalo are hypochloremia, hypokalemia, 
neutrophilia, eosinophilia, and lymphocytopenia, 
as well as elevated rumen fluid precipitation time, 
rumen chlorine content, and serum phosphocreatine 
kinase (Yasaswini et al., 2022). In practice, we have 

Fig. 3. (A) Recovery of the sick cow 20 days after surgery. (B) Calf in good physical condition 32 
days after birth.
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found that early diagnosis of AI is difficult, and can 
be easily confused with FA, RO, OO, LDA, AT, IO, 
and other diseases. For intermediate- and late-stage 
cases, abomasal obstruction can be diagnosed only by 
the following diagnostic points: dehydration, rumen 
effusion, failure to treat with large amounts of laxatives, 
and high-pitched “pinging” through auscultation 
combined with percussion in the left penultimate 1–3 
intercostal space. In the present case, the cow had an 
empty rectum and reduced or no bowel movement. The 
abomasum area was hard upon palpation. The clinical 
symptoms combined with the results of biochemical 
tests (hypochloremia, hypocalcemia, hypokalemia, and 
metabolic alkalosis) were consistent with our previous 
report (Yong et al., 2021) and other reports (El-Ashker 
et al., 2018; Yasaswini et al., 2022) on AI.
Choice of treatment
For TR, initial treatment should include oral magnets 
and injections of antibiotics. When feed intake and 
rumination do not rapidly return to normal within 3–4 
days of conservative treatment, it is best to reassess 
the cattle using X-rays and reformulate the treatment 
plan. Surgery is required only if the foreign body 
penetrates the reticulum or fails to fully adhere to the 
magnet. Braun et al. (2020) treated 503 cattle with TR, 
providing conservative treatment to 232 cows with an 
82% success rate and surgery to 206 cows with a 90% 
success rate. Thus, surgical treatment was significantly 
more successful than conservative treatment. In the 
present case, an X-ray examination showed that the 
metal foreign body had penetrated the reticulum; thus, 
surgical treatment was decisively adopted. According 
to our previous report (Yong et al., 2021), in the early 
stage of AI, good therapeutic effects can be achieved 
by using rehydration, massaging the abomasum, and 
providing laxatives by gavage, with a cure rate of 61%. 
However, treatment at the middle and late stages of the 
disease should involve fluid replenishment at the same 
time as timely surgical treatment. 
There are two primary surgical methods that can 
be adopted. One is to open the rumen, intubate the 
reticulostoma, dredge the omasum first, and then 
dredge the abomasum to remove the obstruction. This 
method is suitable for cattle of a small size and without 
serious obstruction. The contents should be removed by 
abomasotomy for cattle of a large size or with a solid 
obstruction (Wang et al., 2005; Wittek et al., 2005; Cao 
et al., 2006; Wang, 2013). Due to the large size of the 
affected cow and the rigidity of the abomasum area, 
abomasotomy was performed in this case. Because the 
fetus exhibited vital signs, the decision to perform a 
cesarean section was clear. Among the many surgical 
methods for a cesarean section, a left abdominal 
wall incision while the cow is in a standing position 
is the most commonly used (Schultz et al., 2008). 
This procedure not only saves time but also prevents 
the bowel from spilling out of the wound. There are 
three surgical paths for paralumbar fossa in the left 

flank: anterior incision, middle incision, and posterior 
incision. In general, an anterior or middle incision 
is used to remove foreign bodies in the reticulum, 
whereas a posterior incision is often used in the case 
of a cesarean section (Schultz et al., 2008). Due to the 
large size of the cow, a middle incision was selected 
in this case owing to the convenience of removing the 
foreign body from the reticulum. During the operation, 
the removal of foreign bodies in the reticulum and the 
removal of the fetus by cesarean section were relatively 
smooth. Our suture method of the uterus, rumen, and 
abomasum helps to create a more orderly and tighter 
wound, which not only accelerates wound recovery 
but also prevents inflammation and perforation. The 
cow in this case began to ruminate on the second day 
after surgery and had an increased appetite. Based on 
the evaluation of fecal and uterine characteristics, the 
bovine has no significant abomasitis (abomasal ulcer) 
or metritis that occurred within one week after surgery. 
The cow showed complete recovery approximately 20 
days after the operation and was able to conceive again 
approximately 120 days after surgery, which may be 
related to this optimal suture method. 
Postoperative care
Postoperative care is critical to the success of 
surgery. Abomasitis or abomasal ulcers are important 
complications after abomasotomy and main contributors 
to the treatment failure of diseased cattle. Cattle are 
prone to abomasitis or abomasal ulcer after surgery, 
which may be related to the following factors: first, the 
surgical suture of the abomasal is not sufficiently tight; 
second, preoperative and postoperative persistent loss of 
appetite will cause long-term low pH in the abomasum, 
which has inspired the common expression “no acid, no 
ulcer” (Kahn and Line, 2010). We added ranitidine (1.5 
mg/kg) into the infusion, which effectively controlled 
the occurrence of abomasitis. 
After surgery, it can take quite a long time for the 
relaxation of the abomasum to recover. Although we used 
drugs to promote vagus nerve excitation after surgery, 
such as B complex vitamins and neostigmine, providing 
too much feed, especially concentrate, led to a second 
blockage of the abomasum. Fortunately, we administered 
Zeng Ye Cheng Qi Tang and vegetable oil in time, and 
the abomasum was effectively dredged again. Therefore, 
after an operation for AI, in addition to antibacterial and 
anti-inflammatory treatment to prevent abomasitis, it is 
also recommended to use drugs to promote abomasal 
drainage, such as continuous administration of 3–4 l 
vegetable oil for 1–5 days (Wittek et al., 2005), 180–200 
g Si XiaoWan (a Chinese medicine preparation to promote 
gastrointestinal contraction, comprising rhubarb, Fructus 
gleditsiae, Semen pharbitidis, Cyperus rotundus, areca 
nut, and Trogopterus dung as the main ingredients), 200 
mg metoclopramide, or 500–1,000 ml liquid paraffin 
(Wang et al., 2013). In addition, feed should be added 
gradually according to the recovery of the abomasum, 
controlling the rate and amounts provided. Finally, the 
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type of feed provided postoperatively should be carefully 
considered.

Conclusion
Three operations (cesarean section, rumenotomy, and 
abomasotomy) were performed on one cow with TR 
and AI in succession on the same day and were all 
ultimately successful. The experience gained from 
this case can be summarized as follows. First, accurate 
diagnosis is the premise of successful treatment of 
disease. Second, the decisive and timely choice of 
surgical treatment is crucial. Finally, in postoperative 
care, it is important to choose the right type of feed and 
control the feeding amount according to the state of the 
disease.
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