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ABSTRACT

Study Design: Case Report

Background: Upper extremity deep vein thrombosis (UEDVT) is a rare complication following arthroscopic shoulder
surgery. However, it is possible that a patient with an UEDVT will present to physical therapy as the first service to
interact with the patient following surgery. As a result, proper screening in the physical therapy setting is essential.

Case Description: The purpose of this report is to present the case of a 37 year-old male who developed an upper
extremity deep vein thrombosis (UEDVT) following arthroscopic glenohumeral labral repair and arthroscopically
assisted biceps tenodesis. This patient presented with disproportionate pain and swelling of his involved upper
extremity at his initial evaluation in physical therapy (8 days post-operatively), which raised the index of suspicion
for an UEDVT.

Outcome: The patient was referred to the emergency department for immediate diagnostic testing and treatment. A
Doppler scan provided a definitive diagnosis of UEDVT. Following successful medical treatment with anti-coagulant
therapy, the patient went on to complete an otherwise uneventful course of rehabilitation.

Discussion: UEDVT events following arthroscopy are rare, and are often attributed to a systemic secondary stimulus.
UEDVT following shoulder arthroscopy is a complication that occurs in the orthopaedic setting, but may present pri-
marily to the physical therapist, and as such requires awareness of its clinical presentation and treatment. Care of
UEDVT requires a systems-based approach when considering clinical manifestation, best treatment, and future
research
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INTRODUCTION AND BACKGROUND
Upper extremity deep venous thrombosis (UEDVT)
is a rare but serious complication of arthroscopic
shoulder surgery.! UEDV'TSs are of principal concern
as they carry the potential to migrate to the lung
resulting in a pulmonary embolism (PE).?

It has been reported that 1-10% of all DVTs occur in
the UE, and 9-14% of these cases are complicated
by PE.** In addition, long term comorbidities associ-
ated with UEDVT such as post-thrombotic syndrome
(PTS) has been reported to have a 7-44% frequency
of occurrence status-post UEDVT depending on the
criteria used for diagnosis.® The 3-month UEDVT
associated mortality rate without comorbidities, such
as cancer or central venous catheter placement, has
been reported to be 2.6%."

Signs and symptoms of UEDVT are extremely vari-
able, just as they are for lower extremity DVT5.* How-
ever, the generally accepted clinical picture of a patient
with an UEDVT includes: +1 pitting edema, ipsilateral
pain to palpation, erythema, and warmth with palpa-
tion of'ipsilateral extremity.” As the popularity of ortho-
paedic surgical procedures is on the rise, post-operative
complications such as DV'Ts may become more preva-
lent in the PT clinic, requiring rigorous screening and
a higher index of suspicion.® As noted by Hannon et
al. who recently described a lower extremity DVT
(LEDVT) in an otherwise healthy young man, after
undergoing ulnar collateral ligament reconstruction.’

The risk of mortality, morbidity, and resulting
decreased quality of life are a direct result of this
potential post-operative complication, and warrants
vigilance in clinical practice for early detection and
appropriate management. The purpose of this paper
is to (1) present a case report of a patient who pre-
sented in physical therapy with an UEDVT follow-
ing an arthroscopic glenohumeral labral repair and
(2) discuss the incidence of UEDVT associated with
arthroscopic shoulder surgery.

CASE DESCRIPTION

A 37 year-old Caucasian male presented to the pri-
mary orthopaedic surgeon (ADM) complaining of
significant right shoulder pain sustained during a
bench-press injury. The patient reported that this
pain had persisted for five months since the injury,
and he had already failed conservative treatment

including a course of physical therapy. The patient
reported no history of steroid, illicit drug or tobacco
use. The patient reported no significant past medical
history, which of note was unremarkable for clotting
disorders. Family history was negative for clotting
disorders.

Preoperative diagnosis was a massive labral tear with
evidence of a labral cyst. Conservative and operative
treatment options were discussed at length with the
patient and the patient chose operative treatment.

The patient subsequently underwent an arthroscopic
labral repair, excision of labral cyst, and an arthroscopic
assisted open subpectoral biceps tenodesis. The patient
was operated on in the lateral position with a bean bag
and an axillary roll, with seven pounds of abduction
and five pounds of longitudinal traction applied to the
operative upper extremity. From incision to closure, the
elapsed time was 119 minutes, and time under anesthe-
sia was a total of 125 minutes. There were no obvious
complications during the procedure, and there was min-
imal blood loss. The patient was placed in an external
rotation sling and issued a cryo-cuff to reduce swelling
and inflammation post-operatively.

Eight days post-operatively the patient presented to
physical therapy with the primary therapist (TJSD).
During the initial history, the patient reportedly
kept his affected UE completely immobilized in the
external rotation sling from 0-8 days post-op, as per
instructions given to him by a post-operative care
nurse. Patient reports not removing the sling, except
for showering, and only used the exercise stress ball
included with the sling.

During the initial interview, the patient complained
of pain at rest, which was increased in the dependent
position, and was without relief with post-operative
medication. The patient also complained of increased
swelling, and a sensation of pins and needles in the
affected UE distal to the elbow while at rest. The
patient denied fever or chills.

Clinical Impression #1

Due to the post-operative nature of this case the dif-
ferential was focused on pathologies which are con-
gruent with this etiology. Clinical decision-making was
required to determine if proceeding with post-opera-
tive rehabilitation was appropriate for this patient, or if
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areferral to the medical team may be needed to ensure
patient safety before progressing. The differential at
this point included three main considerations, which
were UEDVT, post-operative infection of joint or wound
site, or normal variant of post-operative edema. Given
that the patient was 8 days from surgery, all three of
these diagnoses were equally probable with regards to
time course, and due to the non-specific symptoms, a
focused physical examination was required.

Examination

On physical exam the right UE was warm, erythem-
atous, edematous, and very painful to palpation (Fig-
ure 1 and Figure 2). The erythema was described
with non-demarcated borders, extending distally
along the medial side of the affected UE, without
extension laterally, or proximally. There were no
foul smelling odors noted from the wound site. Initial
passive range of motion (PROM) revealed 10 degrees
of external rotation (ER) and 90 degrees of forward
flexion (FF). There were no palpable cords indicat-
ing superficial thrombophlebitis.!” +1 pitting edema
was noted to extend from the axilla to approximately
15 cm distal to the elbow on the affected UE (Table
1). Passive extension of the elbow on the affected
UE reproduced pain over the medial aspect of the
subaxillary region. Pain to palpation was also noted

Figure 1.

Figure 2.

over the medial aspect of the ipsilateral UE proximal
to the elbow, extending to the axilla.

Clinical Impression #2

Following physical exam, the aforementioned dif-
ferential was considered. Due to the erythematous
nature of the UE, pain to palpation away from surgi-
cal site and edema distal to the elbow, normal variant
post-operative edema was considered unlikely. Due to
the patient’s afebrile status, post-operative infection
was also considered unlikely. Due to pain to localized
to palpation along the course of the brachial vein, and
unilateral pitting edema distal to the elbow, this com-
bination of signs and symptoms raised suspicion of
UEDVT over infection.

Intervention

Due to suspected UEDVT the patient’s surgeon was
notified, and the patient was sent to the emergency
department (ED) for immediate assessment of his
condition. A Doppler ultrasound study performed in
the ED revealed the presence of a DVT in both the
axillary and brachial veins of the ipsilateral UE.
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Table 1. Circumferential measurements of the upper extremities 8 days s/p

surgery

Unaffected UE (cm) Affected UE (cm) | Affected vs. Unaffected (cm)

15 cm proximal to elbow 38.5 38.5 0

10 cm proximal to elbow | 36 38 +2

5 cm proximal to elbow 33.5 37 +3.5

Elbow (at joint line) 31 34.5 +3.5

5 cm distal to elbow 31.5 37 +5.5

10 cm distal to elbow 30 35 +5

15 cm distal to elbow 27 32 +5

The patient was immediately started on Coumadin
and Lovenoux to induce a therapeutic International
Normalized Ratio (INR) above 2.0. Once the patient’s
INR of 2.0 was established, the Lovenoux was dis-
continued, and the patient was continued on long-
term Coumadin therapy for six months under the
supervision of his primary care physician (PCP).

CASE OUTCOME

The patient was successfully treated with Coumadin
therapy for an UEDVT. The patient did not experience
any short or long-term comorbidities from this throm-
botic event. The overall rehabilitation protocol for this
patient was unaltered due to this adverse event of his
surgery. The patient resumed physical therapy 1 week
after starting anticoagulant therapy, and progressed
appropriately through expected stages of recovery,
without restrictions on PT due to Coumadin therapy.
When patient resumed physical therapy after achiev-
ing a stable therapeutic INR, PROM measurements
included 100 degrees FF and 20 degrees ER. Final clin-
ical outcome was appropriate for this patient, includ-
ing full ROM and 5/5 strength throughout all planes
of glenohumeral motion at 6 months status-post sur-
gery. Patient reported return to recreational activities
including bench press at the 12-month follow up.

The patient experienced no complications following
treatment for the UEDVT. Following a 6 month course
of Coumadin, the patient underwent extensive hyper-
coagulability testing through his PCP. These tests,
including thorough screening for occult cancer all
returned negative.

DISCUSSION

The purpose of this paper was to report a case of
UEDVT following arthroscopic shoulder surgery,
and discuss the perceived incidence rate of this
rare but potentially serious complication. Current

and past literature indicates that UEDVT carries the
potential for serious complications and morbidity,
and the awareness of this complication in the clinic
during post-operative visits, regardless of provider
discipline or the apparently benign nature of the
operative procedure, is important to consider for
patient safety."

The clinical decision to send this patient to the
ED was based on an 8 day history of immobiliza-
tion, recent surgical procedure to affected UE, and
physical examination revealing +1 pitting edema
throughout the UE, erythema and warmth, and ipsi-
lateral tenderness to superficial palpation. Infection
was still considered a possibility, but was considered
less likely at the time due to a lack of fever.

The UEDVT prediction rule for clinical diagnosis,
as developed by Constans et al,'? identified four
key points for consideration, scoring one point for
venous access to the jugular or subclavian veins/
pace maker placement, unilateral pitting edema,
localized pain, and -1 for the presence of a diagnosis
at least equally plausible. Subjects presenting with
> 2 positive findings had a 70% probability of having
an UEDVT. These criteria were considered for this
patient in our clinical decision to refer the patient
to the ED, however, and it should be noted that this
patient presented to the physical therapy clinic with
2 (localized pain and unilateral pitting edema) of
these parameters.

It is important to note that the clinical presentation
of DVT is known to be variable in nature, and while
the criteria set by Constans et al” may be useful in
supplementing a clinicians findings on history and
physical examination, they should not be used alone
to rule in or rule out the likelihood of DVT as their
validity have not been reported.®
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The medical records belonging to the affected patient
were ordered and reviewed by a single investigator.
Pre, intra, and postoperative information was obtained
and reviewed for intraoperative complications and risk
factors as defined by current literature. Medical his-
tory and subsequent screening for thrombophillic risk
factors on an outpatient basis revealed no conditions
associated with increased risk for a vascular thrombo-
embolic event () in this patient. Therefore, it seems
that the most plausible etiology of this VTE event is
the complete disuse of the affected UE status-post sur-
gery. Due to a lack of muscular assistance promoting
venous drainage, the resulting increase in venous sta-
sis is believed to occur in the patient’s affected UE.
Ultimately, this mimicked the immobilization associ-
ated with casting of the lower extremity, which is a
known risk factor for ipsilateral limb VTE."

While there are multiple reports in the literature
suggesting that lateral positioning, duration of sur-
gery, use of UE traction, and axillary rolls may play
a role in UEDVT formation, the data is speculative,
inconclusive and limited to level IV evidence.>®!
The arthroscopically assisted mini-open biceps teno-
desis, as described by Wiley et al'*, was performed
on this patient. Currently, there is no literature that
demonstrates any causality between this technique
and venous endothelial damage and subsequent
UEDVT development.'>*” To the authors’ knowledge,
UEDVT is not a complication that is more highly
associated with this type of procedure.

Current literature provides inconsistent estimates of
UEDVT incidence rate following shoulder arthros-
copy, as it is limited to case reports and chart
reviews.'®? Bongiovanni et al'® performed a retro-
spective chart review of 1,082 arthroscopic shoulder
surgeries performed over the course of three years.
Three cases of VTE events were identified with an
incidence rate of 0.3%. Randelli et al" performed
a multicenter study investigating the incidence of
DVT events following shoulder arthroscopy. Of 9385
surgeries, 6 DVTs were identified for an incidence
of 0.06%. Linneman et al* recently reported on a
cohort of 75 patients with UEDVT events unrelated
to central venous catheter placement, 39.2% had at
least one thrombophilic disorder. Additionally, Blom
et al*? reported an 18-fold increased risk for UEDVT
in patients with active malignancy. Accordingly, an

idiopathic UEDVT incident may warrant additional
screening for genetic hypercoaguability disorder,
occult malignancy, and appropriate follow-up for the
risk of developing post-thrombotic syndrome.! "2

In an effort to determine the frequency of UEDVT
following shoulder arthroscopy, the number of
arthroscopic labral tears repaired by the primary
orthopaedic surgeon was queried in the institutional
database via the CPT code 29807. The total numbers
of labral repairs were calculated between the year
2005 and 2010 to determine a 5-year incidence rate.
The number of DVTs presenting in clinic were que-
ried from the ICD-9 code 453.82 in the same data-
base, within the same time frame.

The primary orthopaedic surgeon in this case has
performed 139 arthroscopic labral repairs and 1653
arthroscopic shoulder procedures in the last 5 years,
with incidence rates of UEDVT at 0.7% and 0.06%
respectively attributable to this case of UEDVT alone.
In the last 5 years (ADM) has performed 207 biceps
tenodesis procedures with an UEDVT incidence rate
of 0.4%, also attributable to this case alone.

It is important to note that these values represent the
known incidence. This value is in line with the pub-
lished literature, which ranges from 0.06 % to 0.3% .1
True incidence values are unobtainable due to a lack
of a screening policy for this complication. UEDVT
commonly presents in a subclinical fashion, and
therefore there is a high likelihood that the majority
of VTE events go undetected in clinical practice. In
this regard, retrospective chart reviews yield a crude
estimation however prospective data with rigorous
screening may help to elicit true incidence values of
this potentially fatal post-surgical complication.

CONCLUSION

UEDVT following arthroscopic shoulder surgery is
an exceedingly rare complication, potentially under-
diagnosed, that carries potentially lethal or devas-
tating effects.” In the physical therapy setting, the
index of suspicion for this complication should
be raised during the evaluation of post-operative
arthroscopic shoulder patients, as this complication
may be underdiagnosed and under reported. Should
an UEDVT occur, attention should be directed toward
immediate treatment due to the inherent risk of the
development of PE.*
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